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A New Automatic Manufacturing 
Lathe 


SYNOPSIS—In the design of this automatic machine, 
the use of cam drums or pins for moving the tool slides, 


is done away with entirely, the feeding movement being 
obtainable by means of large-diameter, coarse-jitch screws 
working in long nuts set close to the guides. The shifting 


mechanism which controls the feeds, Spee ds and indexing, 


is operated by dogs on a drum which shift levers con- 
nected to positive clutches. The setting of these doaqs is 
simple and convenient, and involves no special calculation 
or the use of extra or specially designed parts, 

% 

The object kept in view by the Greaves-Klusman Tool 
Co., Cincinnati, Ohio, in designing the automatic manu- 
facturing lathe, known as the Milholland type, shown in 
Fig. 1, 
could be both roughed and also accurately finished, 

Previous to laying out the machine, the engineering 


was to produce a machine on which heavy work 


department took up the consideration of various points 


eeds for roughing cuts and broad shaving cuts for fin 
ishing. 
(5) 
suit the 
length 
group of tools. 


the tool slides is made variable te 


The travel of 
length of 
provided 


each individual operation, separate 


stops are for each individual tool or 
This permits minimum tool travel and 
the use of tools just sufficiently long for their separate 


operations, 


Drum CoNnrrROI 


the drum con 
understood, are elim 
2, is located at the 


the machine and underneath the headstock. It 


One of the features of the machine is 


trol, whereby cams, as ordinaril\ 


inated. This drum, as shown in Fig. 


front ol 
carries dogs for varying the speeds and feeds and for 


operating the fast motion for idle movements, and also 


for stopping the machine. These dogs are easily adjust 


able by means of setscrews and can be set in anv po- 








AM MACHINIST 








Fig. AUTOMATI 
which they felt would be harmful to the machine. The 
methods by which they hoped to overcome these difh 
culties were as follows: 

(1) The headstock is cast solid with the bed and so 
cannot get out of alignment. 

(2) The spindle caps are cast solid with the headstock 
and have tapered-spindle boxes concentrically adjusted ; 
by this means the snug adjustment of the spindle boxes 
insures the permanent alignment and rigidity of the 
spindle. There is no chatter on heavy cuts. 

(3) The tool slides have guiding surfaces of great 
length in proportion to their width, thus insuring per- 
manency of alignment and no cramping under heavy 
cuts; they are provided with adjustment for the take up 
of wear. 

(4) The feeding mechanism is so made that an even 
pressure is exerted on the cutting tool under all condi- 
tions by means of a large-diameter coarse-pitch screw, 
working in a long nut close to the narrow guiding surface 
of the tool slide. This makes possible the use of coarse 


MANUFACTURING 





LATHI 


They have ho 


operating 


sition on the circumference of the drum. 
than to shift 
revolves 


The length of drum travel is in 


ther function levers positive 


clutches. The drum one-sixth of a revolution 
for each turret position. 
proportion to the length of turret carriage travel, so that 
speed or feed changes can be varied at any time during 
the cutting operation. The fast idle 


ment can be thrown in or out at any point, so that the 


motion or move 


idle time losses are minimized. Upon the completion of 
the operation on a piece of work, the machine is auto 
mitically stopped until the operator starts it again. Th: 
drum and dogs are easily reached by opening the door 
shown in bed of the machine in the full view. 


THE HEADSTOCK 


The headstock drive, shown in Fig. 3, is by a 4-in 
belt, running over a 16-in, drive pulley, and this pulley 
is provided with a large friction clutch for connecting or 
disconnecting it to the drive shaft. This is the clutch 


that is thrown out at the completion of a piece of work, 
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Saving unnecessary wear and tear on the mechanism. 
‘Two combinations of six automatic speed changes take in 
the range of work handled, and either combination is in- 
stantly available by operating a lever on the front of the 
headstock, which controls the drive either through the 
low or high back gear. One combination of six automatic 
speed changes is provided for large-diameter work and 
the other for the smaller. This avoids the necessity of 
changing gears each time the diameter of the work is 
changed. Two vertical levers are shown on the front of 
the headstock. The inner one controls the back gears, 
while the outer one controls the starting and stopping 
of the machine by engaging or disengaging the friction 
in the main pulley. 

By removing the headstock cover all of the gearing is 
easily accessible. Loosening the two spindle nuts allows 
the spindle to be withdrawn longitudinally through the 
front spindle bearing and, by removing the bolts in the 
caps of the drive shaft and back-gear shaft bearings, the 
drive shaft and back-gear shaft with all gearing attached 


ean he readily removed. 
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Each tool carriage has a long guiding bearing on the 
front way with a solid, dovetail lock and taper gib to 
take up wear. On the rear way it square lock 
wnd an L-shaped gib for taking the lifting action of the 


has a 


tool. 


Tue Frrep Box 


The feed box is a separate unit bolted to the back of 
four automatic feed 
changes are available for both cross-slide and tool carriage 


the bed and is arranged so that 


at any time during the cutting operation. Change gears 
supplied with the machine give the proper lead for cut- 
ting standard threads and make different feed combina- 
tions. Steel gears are used throughout the entire feed 
box and all the shafts run in phosphor-bronze bushings. 


Tite Cross-SLIDES 

Two separate cross-slides are provided, as shown in 
Fig. 4, so arranged that the front one has a travel at 
right angles to the spindle and the rear one can be 


swiveled 30 deg. either wav, so that bevel-gear blanks 
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Fig. 2. 


(Sectional view 


The spindle is of high-carbon hammered crucible 
steel, of ample size, and runs in conical phosphor-bronze 
boxes concentrically adjustable for wear. Ball thrust bear- 
ings for taking the heavy thrust incident to the use of 
broad shaving cuts and coarse feeds are provided both for 
taking the thrust on the spindle and also that of the coarse- 
pitch lead serew, thereby reducing the power losses and 
considerably increasing the efficiency of the machine. The 
spindle has a 414-in, hole through it, so that bars 4 in. 
This is usually accepted as the 
maximum size that can be handled economically from the 
bar, as larger than that can be drop-forged or made from 
cut-off stock at a lower labor cost per piece. 

The bed, headstock and spindle housings are cast 
solid, thereby insuring absolute rigidity of these parts. 
The bed is of box construction, well ribbed, and extend- 
The front way is of dovetailed 


or under may be handled. 


ing down to the floor. 
form with a wide, flat surface on top and ample width 
on the dovetailed surfaces for guiding the tool carriages. 
The rear way is of rectangular form, with ‘a wide, flat 


surface on top and a parallel surface underneath close 
to the back edge for taking the lift due to tool strains. 








THe Drum, Dogs 


from 

















AM. MACHINIST 


AND SHIFT LEVERS 


head end.) 


or similar work may be machined to the best advantage. 
The travel of both slides can be varied to suit operations 
on the work and when both slides are in the neutral posi- 
tion the cross-slide carriage may be run in under the 
chuck, making the full swing over the ways available and 
allowing the turret carriage to come close to the face of 
the chuck. This makes possible the use of short over- 
hanging tools. Both slides are operated by large-diame- 
ter, coarse-pitch screws working in renewable long nuts, 
set in between the dovetailed guiding surfaces. The car- 
riage is provided with a screw for longitudinal adjust- 
ment by hand, enabling a fine setting of the tools with re- 
lation to the work. Two binders lock the carriage se- 
curely in position without disturbing the alignment. 
These binders are on the front of the carriage and con- 
sist of square-headed plugs with bronze shoe bearings 
against the front face of the wav. The cross-feed mechan- 
ism can be disconnected by throwing the small lever 
shown to the right of the cross-feed carriage, into central 
position. The cross-slides can then be moved by hand for 
the purpose of setting the trip dogs for length of travel, 
the slides being independently adjustable. Dogs on the 
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control drum underneath the headstock, be set to 
throw the feed of either slide off at any time during the 


may 


cvcle of operations. 
TURRET AND CARRIAGI 


The turret, as shown in Figs. 5 and 6, is of flat cireu- 
lar form of large diameter, with an annular beveled bear 
ing and a central post for alignment. It also has a cireu- 
lar flat ring bearing, extending nearly the full diameter 
of the turret for taking up wear. The lower edge of the 
turret is undercut and beveled and also the upper outer 
edge of the turret seat, as shown, and a circular clamping 
ring the the 
turret firmly to its seat. This clamp ring is operated 
by power in connection with the turret indexing mechan- 


two beveled surfaces for low king 


engages 
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flor several revolutions, allowing the tool accurately to 


complete the facing operation. 


Every provision has Deen iad lol cConvenlenet inh 


setting tools to reduce the time for setting up new work, 
A pull pin on the turret carriage immediately behind the 
pilot 


and permits the turret to be 


wheel disconnects the turret-feeding mechanism 


moved in either direction 


by hand while setting the stops, By removing a cap on 


the turret carriage, a crank can 


All tool holders 


provided for taking 


the rear upper surface of 
be inserted to index the 
are bolted to the flat turret. and are 


standard tools as used on other automati 


turret by hand, 
manufacturing 
the tool 
equipment in plants where other automatic manufactur- 


The 


lathes, thus making it unecessary to change 


ing lathes have been previously installed, machine 
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Fig. 3. SECTION OF 
ism, and is so powerful that the lock bolt located dire thy 
under the cutting tool is relieved of all strain. 

The indexing of the turret is accomplished by the use 
of a Geneva movement, shown in Fig. 6, which gives an 
accelerating and retarding motion that relieves the in 
dexing mechanism from all shock incident to the starting 
and stopping. Any idle turret positions can be skipped 
by the proper arrangement of dogs on the turret-stop 
carrier. Only 4 in. of travel is required to index the 
turret. 
surface provided with an adjustable taper gib to take up 
As in the other parts, a 


The turret carriage has a long, narrow guiding 


wear in line with the spindle. 
large-diameter, coarse-pitch screw is used to move the 
light and 
Each of the six turret positions 1s provided 


carriage, insuring accurate control on both 
heavy cuts. 
with an easily adjustable length stop which accurately du 
plicates the work. 
matically fed forward until one of the stops engages the 
positive trip. This trips the feed and at the same time 
releases a contracting friction brake which automatically 


In operation, the carriage is auto- 


grips the lead screw and holds the tools against the cul 


HrADSTOK kK 





FROM ABOV! 


lower than other lathes of similar type, 


tself is 3 an. 
making it easier for the operator to get at the tools and 


} 
mechanism, 


LUBRICATING PROVISIONS 


and all rapidly moving shaft bearings are 
forced-feed lubrication. \ 


pump driven at constant speed delivers oil to these bear- 


The spindle 


provided with rotary geared 


ings at an even pressure. On return, the oil is strained 
at three levels before reaching the suction pipe. The gear- 
ng in the feed box is supplied from this same source 
with a drip oil lubrication that keeps it covered with the 
proper film of oil at all times. The gearing in the head- 
stock has splash-oil lubrication. The turret and carriage 
are each provided with gravity lubrication reservoirs, 
The oil pan is of liberal proportions to accommodate a 
heavy flow of work lubricant and to take care of the chips 
properly. the bed, just 
under the chuck and extending through to the back for 
In addition to the 


piping, a device for 


\ large opening is provided in 


carrying away the chips and lubricant. 


usual oil pump and forcing oil 


























tools under heavy 


Guards are 


pressure to 
sup- 


through drills or turret 
the point is furnished on oil machines. 
plied to prevent oil or chips being thrown from the ma- 
chine while in operation. From the will 
be seen that ample provision has been made for flooding 
all work, steel cast iron, as modern practice 
has shown that if the heat generated by 
the feeds and speeds can be greatly increased 


foregoing, It 


whether 
‘uts can be car- 
ried away, 


without distorting the work. 


SAFETY PROVISIONS 


Adjustable friction drives have been incorporated at 


various points in the driving and feeding mechanism, so 
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separate top jaws and a pilot bushing for guiding boring 
Air chucks or special holding devices 
A constant- 
5-hp. motor can be mounted on the rear of the bed, 
and belted to the drive pulley. 
\ in. 3 


bars or other tools. 
are furnished to suit special requirements. 
speed, 
or any convenient place, 

Swing over bed, 22 in. ; 
turning capacity (diameter), 
each way, 6 in.; swivel of rear slide each way, 30 deg. ; 
longitudinal adjustment of cross-slide, 18 in.; maximum 
travel of turret carriage, 40 in.; maximum capacity for 
piloted work, 18 in.; diameter of turret, 18 in.; distance 
from top of turret to center spindle, 44% in.; number of 
turret stations, 6; diameter of hole in spindle, 444 in.; 


swing over cross-slide, 163 
16 in.; travel of cross-slide, 
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inp Part or BED 


PURREY 


Fie. 5. CROSS-SECTION OF 


that in case of accident, the friction will slip and avoid 
The feeds are so arranged that it is impossible 
to throw in two different ones at once. All gears and re- 
volving parts are equipped with guards to protect the 
operator. The turret is so designed as to turn toward 
the operator and so avoid catching him with projecting 
tools and drawing him to the machine. 


breakage. 


GENERAL SPECIFICATIONS 


An extra-heavy, 16-in. scroll chuck is furnished with 


SE TION OF 









('ROSS-SLIDES 
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S— Slotted Disk 


Fra. 6. Turret-INDEXING MECHANISM 


front spindle bearing, 644 in. diameter by 8 in. long: 
diameter by ‘bY in long; 
12; number of automatic 
7 to 230 r.p.m.; drive pulley, 
350 r.p.m.; diameter of drive pulley, 16 in.; width of 
drive belt (double), 4 in.; number of automatic feed 
changes, 4; ratio of automatic feed changes, 1:4 :: 16:64: 
change gears give feed changes from 0.25 to 0.001: 
threads, 8, 10, 1114, 12, 14, 16, 18, 20 


rear spindle bearing, 544 in 
number of speed changes, 


speeds, 6; range of speeds, 


cuts 
; weight, 8000 Ib. 
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Imcentives That Help Men to Work 


By JOHN Il. 


those of neces- 


SY NOPSIS—lIncentives are of two kinds, 


The latier are those that he ln 
lo ¢ reel, the 


By a 


sily and those of choice, 


mien lo work. The yoare: The de sire dese lo 


get gain, the appeal of leadership. proper use of 


LHeS?, lhose rT ho build machine S (an aiso huild men, 


The performance of each task or duty in the industrial 
world is instigated by one of two kinds of incentive. Of 
these, that 
broadest application, governing as It does the actions of 
Without it, our civil 


sheet of 


which may be termed “necessity” is of the 


the majority of those who work. 


zation would shrivel up like a paper in th 
flames. 

If many of us were sure of three square meals a da} 
and a comfortable bed, we would loaf on the pleasant davs 
and might possibly work on the rainy ones. But when 
it came to the performance of the really unpleasant du- 
ties, | am afraid that we would all “pass the buck,” and 
necessity that 


these tasks would undone. It is 


keeps the great bulk of humanity busy turning the wheels 


remhain 
of progress. Its presence drives the poor man to action 
and its absence spoils many a rich man’s son. 

But while it is the most general incentive to labor, if 
is not the one that will cause the man actuated solely by 
it to excel or pass the average of his fellows. The aver- 
age worker rises to the standard set by necessity but no 
He holds his job at the easiest pace consistent 
must work to do this is 


further. 
with retaining it. How hard he 
determined by the prevalent pace of his fellow workers 
in the community. If you push him beyond his average, 
he WwW il] Zo elsewhere. 

The management that utilizes necessity as the chief in- 
centive must adopt driving methods. And it is not a 
successful policy except in exceptional cases, for there Is 
too much opportunity for the ones so driven to seek em- 
ployment elsewhere. You might as well attempt to de- 
fleet the course of a stream by pushing against it with a 


the water will pile up a little at the point where 


stick ; 
the stick enters the stream, but will immediately part an: 
flow along at its customary level and pace in the old 
channel, 

Necessity is a stronger lever in winter than in sum- 
mer, in dull times than in good times, just before payday 
The higher the skill of the labor in- 
utilized in the man 


than the day after. 
volved, the less is it a factor to be 
agement of men. Therefore, if in need of tmcentives to 
increase our production and lower our costs, we should 
not press necessity beyond the degree to which it is es- 
tablished bv average economic conditions, but should SECC I 
incentives of a higher class which are not limited in their 
scope by the average prevailing results. 

The incentives of choice offer themselves to meet these 
They comprise the “ambition to excel,” 
And 


while necessity is a negative element, the factors of choice 
stomach, the 


requirements. 
the desire for gain, and the appeal of leadership. 
are positive. The former appeals to the 
latter to the heart and mind. 

Successful management may be defined as securing sus- 


*Consulting engineer, formerly superintendent of the Buf 


falo Forge Co 


VAN 


DEVENTER* 


tained results above the average, Necessity may be termed 


the “great general averager.” Therefore, if it is desired 


to attain a really successful management it 1s quite neces 


sary to employ systematically one or more of these ele 


choice incentive. And conversely, if you 


ments ¢ f the 


take for example any well known manufacturing concern 


which has raised itself above the general average. you 


will find one or all of the choice incentives emploved as 


u means ol obtaining that desirable supremacy. 
In many plants, these incentives are applied only to the 
heads and 


higher-grade employees, such as department 


those responsible for the actions of others. If a man be 


of the proper caliber to make a successful director of 


the efforts of others, you must appeal to his desire to 
exeel, and also to his pane ketbook, for unless these in 
centives be present he will find it much easier to remain 
in the ranks, or more profitable to transfer his services to 
# concern offering these incentives. And while it is quite 
generally admitted that this class of emplovees must be 
offered the incentives of choice, there is no reason why the 
inducements which produce successful results when ap 
plied to them should not be applied with equal success in 


modified form throughout the ranks 


THe Destre tro Excel 


Next over 


to the 


time that men go down the 


park for their annual picnic, you 


you! river or 


may have an 


opportunity if you wish, to observe something worth 


Notice the enthusiasm that the boys put 


Into their races and games, and compare it with the en- 


some thought. 


ergy that they display in tackling their daily tasks. Quite 
a difference, isn’t there ? Suppose vou could induce them 
to put the same amount of punch into producing your 
what would be the effect on your profits ? 


voods, 


You may answer that one is play 


and the other work. 
True, but what is the real difference between them? You 
get just as tired playing hard as you do working hard, 
and, in addition, no pay for it unless you are a profes 
sional. But almost evervone is willing to play harder 
What is the incentive? Not 


sity: therefore, it must be one of the elements of choice. 


than he will work. neces 


It is the desire to excel. No one likes to be on a losing side, 


even In politics. It makes a man feel good to be a win 


ner, though it may be only a peanut or sack race, or a 


friendly game of pedro or Pinor hle. 
The 


winner must be announced, and the relative positions of 


But to make play popular, vou must keep score. 


the contestants stated. Suppose that vou eliminated scor- 


ing from the baseball grounds, what would become of 


the national vame 7 There would hot he enough paid ad- 
the casket 


There- 


a strong factor in 


missions after that to buy a wreath to adorn 


in which the national game would be laid to rest. 
fore, the desire to excel, which is such 


play, stands or falls mainly upon the registration of re 
sults. The score must be kept if we wish to maintain this 
incentive, 

One of the reasons why work does not appeal as 


strongly as play is because we do not do this. The black- 
the sights at Island 
pav a nickel for the privilege of taking a slam with the 
high the 


smith who goes to see Coney will 


sledge hammer to see how indicator will ro. 
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Once in a while he will ring the bell at the top, which will 
please him and bring him a cigar that is made of cabbage 
leaves. But he will be happy because he has rung the 
bell. We don’t ring the bell enough in the factory when 
a good blow is struck, 

Some plants are making use of this element of incen- 
tive by posting results of departments and individuals 
It helps. Men cannot strive to pass 
a mark when there is no: mark. The more publicity that 


at regular periods. 


you can give to good records, and the more competition 
that you instill thereby, the more the element of play will 
enter into work, and the higher your average of success 
will rise above the necessity level. 

One thing more in connection with the desire to excel, 
If we decide to employ this incentive with the rank and 
must search out the misfits, 
Everv 
but 


file of our organization, we 
and take the round pegs out of the square holes. 
man has it in him to be a winner at something, 
often those who enter the mile run should have tried the 
pole vault. Half of the battle in employing this tncen- 
tive in industrial life lies in selecting for the individual 


work at which he has a possibility of excelling. 


DrSIRE FOR GAIN 


bought 
must take cognizance of the second 
That it pays 
to pay the highest prevailing wage rate there is no ques- 
tion. A concern with a reputation for paving well never 
needs to search far in an attempt to secure efficient help. 


Since food, shelter and clothing cannot be 


without money, we 


choice fag tor, whi hy Is the desire for gain, 


And an employee who receives compensation that he 
would have difficulty in duplicating elsewhere will be ex- 
tremely adaptable to vour interest and wishes. This con- 
dition of facile supply of good labor and its tractability 
after being secured is easily worth a large percentage 
over the prevailing market rate based on the necessity 
Therefore, to clinch the nail of incentive after 
you have awakened a man’s desire to excel and he has 


average, 


responded by producing results above the average, reward 
him liberally. 

The question of rewards opens up another field of dis- 
We have seen that necessity sets the average 
For 


cussion. 
rate of pay in any branch of industry. instance, 
in our locality, an average lathe hand is considered capa- 
' second-rate one may 


per hour. A 


ble of earning 30c. 


get 25c., and an extra good one 35c. These are day rates 
and are based on necessity, inasmuch as supply and de- 
for the manufacturers in 


Now taking the average 


mand have made it 
this locality to pay these rates. 
shop, suppose that through some reason the germs of 
in the sec- 


hecessary 


ambition and desire for gain get Inoculated 
ond rate and the average lathe hands, and in response 
to the stimulating effects of these germs they increase 
their efficiency to the extent that the second-rate man 
beomes average, and the average man good. What hap 
Is it automatically raised in 
Decidedly not. 
In ninety-nine cases out of a hundred, nothing happens 


pens to their wage rate? 
response to their increased efficiency ? 


and no notice or recognition of a change in these men is 
given until they ask for a raise. And then, in nine cases 
out of ten after considerable delay, even when the raise 
is granted, the ordeal of getting it has gone far to kill 
off any remaining germs of ambition unless they are of 
the hardy variety and proof against frost. 
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The management that intends to profit by the choice 
incentives must be careful not to let conditions of this 
kind offset their efforts. It is the duty of good manage- 
ment to know what a man is worth at all times better 
than the man himself, and to pay him a higher rate than 
the average without solicitation when his results exceed 
the 
on the part of the management of what a man is capable 


average. Of course, this necessitates a knowledge 
of accomplishing in a given time, and also good reliable 
means of keeping track of the time expended on each 
job, both of which requirements are conceded to be ab- 
solutely necessary to successful management. The moral 
effect of an unsolicited raise in response to extra efforts 
A 5 per cent. unsolicited increase is worth 10 
per cent. haggled over and extorted practically by force. 
Not only is it a direct incentive and encouragement to 
the man getting it, but in a short time the impression 
is spread that ability will receive recognition and be paid 


is great. 


lor, 

The foreman who takes pride in the low wage rate pre- 
vailing in his department is the man who needs a heart 
to heart talk with the management to convince him of 
If he his men are 
worth, as he should, it is his duty to suggest rates in 
proportion. If he is able to hold them at a low rate, it 
means that the general average of ability in his depart- 
ment is a sure indication 
that ambition and the desire for gain, the strongest in- 


the error of his ways. knows what 


is below the standard, and it 


centives to superior accomplishment, are not appealed to. 

It is fine policy to look over the department rates from 
time to time and make note of those who have not been 
raised during a certain period, putting it up to the fore- 
Not only will it keep him on 
the alert to induce and discover ability, but it will un- 


mah to supply the reason. 


cover the material that has not progressed and on which 
the choice. incentives may be tried to splendid advantage 

One case that came under my personal observation was 
that of nineteen who had worked on a miller 
lor two years without a raise at a wage rate of 10¢. an 
He was considered half-witted and since he filled 
the bill well enough at his machine and seemed contented 
with his job and pay, the foreman was glad to let well 


a boy of 


hour. 


enough alone. Investigating this case as a result of in- 
specting the payroll, resulted in a talk with the boy with 
Hlis rate was in- 
creased at the start with the promise of regular advance- 
The change in that boy during 
the last three vears has been surprising. He is now one 
of the best lathe hands in the shop, gets a good rate of 
pay and is as intelligent as the average, at least along me- 
The trouble with the: boy was lack of in- 
centive and the symptom which pointed unerringly to this 
was his low pay rate for two years. 


the object of arousing his ambition. 


ment if he progressed. 


{ Yanical lines. 


Put yourself in the place of the average worker after 
He does not 
Ahead of him he sees years 
composed of days very much alike, with just enough to 
live on as long as he keeps well, and possibly a little, very 
little, saved up from week to week to meet the years in 
which his earning ability will decrease from age. Is 
it any wonder that the day’s work is really work to him 
and not play? Is it anv wonder that he considers it 


he has reached the average prevailing raie, 
know how to better himself. 


drudgery and to be gotten over with the minimum of 
exertion ? 
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APPEAL OF LEADERSHIP 


The third choice incentive I call the appeal of leader- 
ship. It is the rarest of the three in the present indus- 
trial life, since material to which to apply it is rather 
scarce. It is also expensive as a result of its scarcity. 

Sometimes the appeal of leadership is the strongest 
possible incentive. Why else did the artisans of France 
thrown down their tools and flock to the banner of the 
“Little Corporal”? Not from necessity, nor the desire to 
excel, nor the desire for gain. And not from a spirit 
of patriotism, for wars of conquest are not based upon 
this motive. It is a tribute purely to the qualities of 
leadership which were possibly developed to a maximum 
in Napoleon. 

A little of this quality is necessary in our department 
heads, and the more the better, as long as it is properly 
directed. A foreman who has these qualities will take 
strong hold of the imagination of his men, ana can almost 
do with them as he pleases. He will hold his force to- 
gether when disrupting influences are hard at work. 

It is a source of great satisfaction to be able to say: 
“T have built a successful business, and have multiplied 
by ten the talent entrusted to my care.” But it is infi- 
nitely more satisfving to be able to add to this the words: 
“and in so doing I have awakened the ambition of those 
who worked for me, I have caused them to excel and to 
enrich themselves thereby. Homes in which want and 
poverty would have dwelt were it not for my efforts, are 
now inhabited by peace and plenty, and in building my 
success and fortune I have not torn down the structures 
of those who helped me build, but have added to theirs 
equally with mine.” 

Those who build machines should also build men. 

« 
The Old Saxon Mill at Guys’ 
Cliff 
EpIroriAL CorresPONDENC!I 


Away back in the archives of English history, we find 
that after the Romans had given way to the other invad- 
ers, the Saxons took a hand in the game and left a num- 
ber of interesting relics of their time. One of the most 
interesting of these from the mechanic’s point of view, is 
the old Saxon mill, which is still standing near the town 
of Warwick, England. This is known as Guys’ Cliff Mill, 
both the cliff and the mill being named after one of the 
old crusaders whose castle still occupies a commanding 
site on the other side of the mill pond. So far as can be 
learned, the Saxon origin of the old portion of the mill 
seems to be substantiated, and from all accounts it was 
probably built something over 900 years ago. A portion 
of the old mill is shown in Fig. 1, which also shows the 
location of the waterwheel and the genera! appearance of 
the masonry which surrounds it. 

Inside the mill are a number of interesting old gears, 
some of these being shown in Figs. 2 and 3. It is, of 
course, impossible to give even an approximate age for 
these gears, as it is almost certain that they must have 
been renewed many times in such a long period. It is 
quite probable, however, that most of these renewals con- 
tinued the old form so that to all intents and purposes the 
gearing remained quite similar in appearance to that of 
the original mill. 

The gearing is entirely of wood, all the teeth being in- 
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serted, and, as can be seen 1n the Case Oi the large 
bevel, the teeth are held in place by a pin running length- 
wise of the tooth across the rim. The bevel pinion which 


transmits the power back to the grinding stone, is moved 
in and out of position by the handle shown, the wedge 
either serving to hold the pinion out of mesh or, when 
placed above the cross-beam, to prevent its being forced 


out 
A little closer view of the pinion and the gear 


under load. 
teeth Is 
their cop 


Fig. 3, which gives a better idea of 


shown in 
struction. Incidentally it shows how the teeth have been 
worn by years of use and the way in which the wedge is 


used. 


An Otp LANTERN PINION 


Fig. 4 shows an old lantern pinion which was probably 
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Fie. 1. Ween anp Part or tie O1p Saxon MILL 
used long before the bevel pinion shown in Figs. 2 and 3. 
This was resurrected from an obscure corner and photo- 
graphed with its full quota of cobwebs, as can be seen. 
A close examination the wear to 
which the teeth were subjec ted and gives a good general 
It was mounted on a shaft which 


shows something of 
idea of its construction. 
has the end forked for attaching to the machinerv being 
driven, While from its appearance it might easily have 


formed one member of a universal joint, this is by no 
means certain, as none of the connecting pieces remain. 
The teeth are formed of round wooden bars. foreed into 
end pieces built up of hardwood and bound with iron 
The upper end of the shaft has 
been rounded, evidently to provide a suitable bearing. It 


is quite probable that the forked end was to assist in lift- 


bands, as can be seen. 
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the lantern pinion out of contact with the large or 
than 


erown wheel, rather with any idea of a universal 


While it would be extremely to trace the 


authentic history of the machinery in this mill, it is with 


interesting 


out question so much older than anything in our own 


ountry as to be exceedingly interesting to the mechanic, 


aud it does not take much of an imagination to hark back 
to 


or 


to the old davs when the miller was of Saxon origin, 
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Fig. 2. GEARING IN THE OLD MILL 
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In a German contemporary there is given a 
of tool sharpening by electrolytic etching, which 
sible if the tool is brought into contact with the electrolytic- 
acid solution at only those places which are to be etched oft, 
instead of placing the tool the acid The 
calls mold of porous 

to ot the 
with solution and 
of when it 
against which 


\fter a the 


is 


solution. 
clay 
etched, 
with the 
with a slight 
the positive 
removed, the 


again 


whole in 
calcium 
metal to 


connected 


for a made 
the 
the 
the 
the 


short 


process 


responding desired form be 


saturated etching 
battery, 


is pressed 


to 


negative pole 
pressure is connected 
I 


time mold electrode is 


the 


pole 


tool brushed free of solution, the mold electrode 





Fig..3. Weber To HoL_p PINION IN oR OU'1 
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Mig. 4. Oup LANTERN PINION WITH 
Woopen Teeru 


come down to the days when Robin Hood and his merry 
men visited this section while dodging the sheriffs, ac 
cording to the old stories of the place. 

There are also interesting remains of an old mill, al- 
though of much more recent date, in the little town of 
Iffley, near Oxford. All that now remains of the mill 
is the old shown Fig. 5, which 
its power from the waters of the river Thames. 


secured 
The sim- 
ilarity in the construction of the wheel with that shown 


waterwheel in 


in Fig. 1 indicates that the wheel of the other must 
be of much more recent origin than the mill building it- 
self. 





Fig. 5. O_o Warer-WHEEL NEAR 
OXFORD 
dipped into a fresh acid solution and again pressed against 


the tool 
by a 


It is reported that this method was used successfully 
large electrolytic engraving firm in etching 
reliefs into metals 


in Germany 


“ye 
Those who prefer hydrochloric to sulphuric 


acid for steel- 


pickling purposes base their preference on the fact that it is 
not hydroscopic, is volatile at a low temperature and its 
capillary force is small compared to that of sulphuric acid; 
it can, therefore, be washed out with greater ease and sure- 
ness, and can ultimately do less harm if not entirely obliter- 
ated If it is necessary to pickle with sulphuric acid, it is 
a good plan to wash with a stream of hot running water so 
as to overcome by heat, force and dilution, the capillary 


strength of the acid. Further treatment should then be given 


with lime water and another washing provided. 





modification 


pos- 


cor- 
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Making Instruments for Draftsmen 


By 


and machine methods which have 


skill of the workers and the care 


S) VOPSIS—Hand 
survived owing to the 
used in making and inspecting. Special machines of sim- 
pile desiqn which aid in turning out work in an economi- 


cal fashion. 


The growth of the business of the W. F. Stanley Co., 
and the increasing difficulty of securing adequate room 
in London, forced them to remove their drawing-instru- 
ment work to Norwood Junction, a suburb of the great 
Here the work is less congested and more Spe ial 


Some of 


city. 
machines are used, the instruments made are 
shown in Fig. 1 in various stages of completion. 

The frames of compasses, dividers, drawing pens and 
are made from bronze castings in their own 
for 


the like 
foundry, plate or 
They are finished all over, the joints being 


These 


mold-board patterns being used 
the purpose. 
carefully machined and fitted with steel washers. 
joints are first milled in the usual way by passing a saw 
or thin milling cutter through the joint. Then the bot- 
tom is worked out to the proper curve by the machine 
shown in Fig. 2. 


The piece to be cut is clamped at A with the joint so 




















DRAWING INSTRUMENTS IN PROCESS 
OF MANUFACTURI 


Fig. 1. STANLEY 











Our THE Borrom or JOIN’ 


SLOTS 


Fig. 2. Currine 





H. CoLvIN 


that the knife or eutter 2 will enter the slot al- 


located 


] 
reaay 


milled. This eutter is fastened in the end of the 


} } ’ 
l 


Nock ( which is driven by a crankpin 7). so that the cut- 


describes an are of the proper radius, the 


ing point 


! } ' 
NOCH ( 

" 
| he 


proper depth has been secured. 


being held in the arm £, which is pivoted at F. 


block A is then fed in by the wheel G@ until the 


the bottom 


comparatively 


This cuts out 
of the joint slot to the desired curve in a 
ew strokes. 

\ simple and effective little device 


Fig. 3. 


handle ( cast as a 


for making small 
is shown in The carriage | 


B with the 


screws from the rod 


carries the upright part 


of it. Hinged at DP is the casting # which resembles a 
pair of cutting pliers. The handles, however, do not 
close together but only move in relation to the pivot D 


handle E.. 

The wire used is held In a spring chu k and projects 
block in upright i, 
and G@ held in &. 
Fy th 
bringing the upper handle of # down until the stop screw 
/7 strikes the the 
handles together, the whole carriage is 
until the 
turned, this being determined by the stop screws J and JJ. 
the off. 


plate or die: 


ind the 


stead, ing 


the tools /’ 


the wire is done by 


through a the where it 18 


] } ree ° ° 2 
acted on Dy The sizing of 


the tool s being determined by 


top of handle (,. Holding the two 


move d toward the 


headstoc k desired length of screw has been 


These also show where to cut screw 


The 


which the screw is 


after 


grasping the lower handle 


with a 
off by) 
of £ and bringing it up to ( until the screw drops off. 


thread is cut screw 


cul 


A SPECIAL FORMING SHAPER 


up The leos ol 


The which make o 
and similar work are machined in a small special shaper 
shown in Fig. 4. This is 


the tool being held in the ram at 2. 


castings com passes, 
a crank shaper driven from -1, 
The work is fast- 
ened mn a suitable holder atc, this being ona blo k whic 1) 
swings from screws /) at one end of the table. 

Below this table spec ial formers are fitted, one of these 


The shape of 
the 


being shown on top of the machine at £. 
this the 
vertical direction while the table is moved across the path 
ol the 


former controls movement of work in a 


tool. 











witH HANp FIXTURE ror MAKING 
SMALL SCREWS 


Fig. 3. LATH 
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The method is similar to that occasionally used In con- 
nection with milling work. Both edges of the former can 
be used, each for a different shape and they can be readily 


After the 


changed from one kind of work to another. 

















SpecrAL SuHApPer ror FINISHING INSTRUMENT 


PARTS 


ria. 4. 
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This must be called 





the date of 1900 plainly visible. 
thoroughly seasoned wood. 


DIVIDING THE SCALES 


The scales for measurements, no matter of what kind, 
are engine divided in the regular way. The angular 
method of correcting error of lead of the screw is used 
and very accurate results are obtained. 

The ivory proportional end-degree scales used by drafts- 
men are hand divided, however, templates being used as 
seen in Fig. 5. Here the scale is held as at A with the 
working gage at B; the template carrying the divisions 
to be copied is shown at C. The scribe or marking tool 
is at D. For making the diagonal division lines, angular 
gages are used. 

Fig. 6 shows the templates for marking the radial 
line representing degrees of a circle. Here, too, the work 
is held by spring clips at AA, while the marking gage 
swings from the center, as at B. The reverse side of the 
scale is seen at (. The marking tool is shown at D. 

An interesting method of notching box ends for mak- 
ing lock-cornered boxes is shown in Fig. 7%. Although 
but a single board is shown in position, it is normal to 
joint a number at once; this one was set up for photo- 
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Fie. 5. Frxrurr ror Layrnc Our DrarrsMAn’s SCALES 
shaping, the parts are carefully polished and present a 
fine appearance when completed. 

The drawing pens have a cast-metal body but the 
blades or ribs are brazed in place, dressed to shape and 
sharpened ready for use. 

The Norwood shop also makes boxwood scales as well 
as those covered with celluloid on the edges. This is 
fastened in place by a cement made by dissolving some of 
the celluloid itself. They use ebony for the edges of T- 
squares and ivory for protractors and special scales. 

Great care is taken to have all the wood seasoned before 
using. ‘The logs are sawed into boards perhaps one inch 
thick, each board separated by strips, and piled to dry for 
a year or so. ‘They are then sawed into strips for T- 
square blades and the ebony strips glued on while they 
are still an inch thick. These are also seasoned before be- 
ing sawed into the proper thickness for blades. 

Each batch is dated—and in the case of the blades re- 
ferred to, they hang from the hole in the blade so as 
to allow perfect freedom in drying. Slight curvature edge- 
wise can be taken out, but any side-warping condemns 
the blade. 

Wood is not often worked up finally until it is from 
seven to ten years old and some batches were seen with 





Fig. 6. Layinac Our ANGLES oN PrROTRACTORS 











JOINTING Boxes ror LARGE INSTRUMENTS 


Fia. 7. 


graphic purposes. The saw arbor A is kept in contact 
with the screw B by means of a weight and rope, not 
shown. The wheel C has indexing notches cut into it 
which determine the distance between saw cuts. The 
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indexing is done by the spring stop )), dropping into the 
notches at the proper places. 

The work is held at F while the handles # make a con- 
venient method of pushing it under the saw for each cut. 
Two end pieces are shown at the extreme right. These 
show where space has been left to cut the box into two 
parts, one to form the box proper, and the other the 


cover. 


Indexing and Storing Patterns 
By Puitie W. Ha* 


Patterns should be stored where they can be easily 
got at and it is essential that records be kept of all the 
patterns in stock and this record should be as full as pos- 
sible. The illustration, Fig. 1, is of the card used by the 
Hall Printing Press Co., in its pattern-record file. This 
card carries all the information necessary; on its face 





» 


Fic. 2. Parrern Strorace Rack 


are recorded the pattern number, number of parts, loca- 
tion in storage, owner, when and by whom received and 
returned, and also spaces for noting each time the pat- 
tern goes to the foundry. These spaces are continued on 
the back of the card as can be seen. 

Reference to the file tells the number of patterns, for 
inventory purposes and the pattern-storage clerk on get- 
ting a pattern back from the foundry can check up at 
once if any of the parts are missing. The number of 
times the pattern is used is recorded and this is a check 


*President, Hall Printing Press Co., Dunellen, N. J. 
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on the value of any pattern which determines its disposal. 
To simplify the search for cards they can be arranged 
in a color scheme with a color for each customer or each 
machine, as may be preferred, 

The pattern having been checked on the ecard is 
turned into the pattern-storage room and placed in its 
rack. A simple and inexpensive design for racks is shown 
in Fig. 2, with the detail in Fig. 3. It can be made of 1- 


In. pipe uprights, 144x14%4x14-in. angle irons and a few 
U-bolts, using small diamond-mesh wire for the shelves. 

This wire is strong and light and makes a clean shelf, 
the mesh must be small enough to prevent any pattern 


falling through. 
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Pia. 3 Deraior Rack 


The height of the rack and the number of shelves is 
naturally governed by the height of the room: as an ex- 
ample 12-ft. uprights will easily fit six o1 eight shelves 
and any of these can be removed without disturbing the 
others. The U-bolts clamping the angle irons permit 
either the removal or adjustment of the shelves: the racks 
ere light, clean and fireproof. They can be made of any 
width but a 4-ft. shelf is all a man can reach across eas- 
ily. The uprights should not be more than 6 ft. apart to 
support the angle irons, and the racks, if of this con- 
struction, will easily support a man climbing up them 
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if handy. 


taking down: 


a ladder is not ; They can be moved without 
for floor plates, round cast-iron plates can 
be threaded to the pipe. 

A complete rack, 18 ft. long, in two sections, with 
eight shelves 4x18 ft.. 


ft.. ean be made for $50. 


with sixteen separate screens, 4x9 


The indexing and storing of the patterns is simple with 
this method, but it is important and should be assigned 








Fig. 4. Parrern CLeRK’s Desk 
to a responsible man. The pattern clerk’s desk is shown 
in Fig. 4, with the card-index boxes on it, each customer’s 
patterns are kept in an individual box, The pattern clerk 
is in entire charge of the storage and alone can remove 
patterns from the racks. 

No changes or repairs are made to patterns without a 
special order and no pattern is issued without the gen- 
eral superintendent’s O.K. on the issue. 


Cutting Racks on a Lathe 
By AxeL MauM 
The illustration shows a lathe fixture designed for 
cutting racks. It was made at a cost of $27.50, in- 


cluding patterns and material and has been used for one 
month to our entire satisfaction. It is giving us 96 
racks per day against the 16 we used to get on the miller. 


A cast-iron cylinder A was made 16 in. diameter with 
a 2-in. steel shaft B through it; both ends of this shaft 
were hardened after the cylinder was completed ; the cyl- 





A 
| ‘se 
| © 
| cee cones 
maine 
{ Be 
_—s 
F 
Gmee. 
Y a 


ae 
16 . 
| 





~~ 


y 





Ris MS RRB eure, 





MACHINIST Vol. 41, No. 1 


rs) 


inder Was made to accommodate BS Ye racks at one time, the 


32 flat spaces being made on the miller using the divid- 
ing head. The racks ( are placed on these flat spaces and 
the clamps PD) tightened ; these clamps are turned as a ring 
and then cut off afterward. used in 
are 114 in. long to clamp fast. An extending web F' was 
made on one end of the cylinder to bring the racks all 
in line and to have a positive stop. The cylinder is 


The screws these 


placed in the lathe on centers, three 34-in. holes were 
drilled in the faceplate and °4-in. studs G driven therein. 
These studs have a sliding fit in the three corresponding 
holes in the cast-iron evlinder. 

\ regular chasing tool was made of the desired pitch, 
the lathe geared up for 20 pitch and the full depth of 
the teeth was taken in one cut. We relieved the chaser 
which was made out of high-speed steel. 


The racks made this Way have an angle of the 
tooth, of course, but it is so small that it is not visible 
to the eye and one can place two racks in mesh and it 


can hardly be noticed; and as a brass pinion was run in 
these racks, this pinion soon shapes itself according to 
the tooth. 
= 

A method of truing an oilstone, claimed to be more satis- 
factory and far more rapid than the common process of rub- 
bing it on a plate covered with emery, is to put the stone in a 
shaper vise and with a black diamond as a shaper tool, take 
fine cuts. 


. 


brittle as glass, 
deg. C. or more 
it becomes 


ingot of cast-manganese steel is as 
reheated to a temperature of 1000 
chilled by plunging in water, 
ductile as carbon steel wrought iron, and has three 
times their tensile strength. Manganese cannot be 
forged except with great difficulty, and as no method is known 
for softening it, cannot, to all practical purposes, be machined. 
Objects of manganese steel are, therefore, cast, reheated and 
chilled. 


An 
but when 
and suddenly as 
soft or 


steel 


¥ 
A convenient method of detecting cracks in either castings 
forgings commonly in many railroad shops. It 
of painting the suspected part with a quick-drying 
paint made from a pigment which absorbs oil readily, so that 
the oil which invariably works into erack will work out 
into the paint and show the exact location of the crack. This 


or is used 


consists 


a 


paint is made by mixing either pulverized white lead, white 
chalk or oxide of zinc, with either benzine or gasoline, so as 
to make a thin paint which will flow easily from the brush 
The oil rapidly evaporates, leaving the white pigment ready 
to show the least trace of oil. After it has served its pur- 
pose, it can be readily removed with either benzine or gaso- 


line, as the case may be. 
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Machining Centrifugal Pump Cases 


By J 


IT. 


SY NOPSIS—The jigs, fixtures and machine tools used in 
the of 
pumps. The sequence of machine operations and method 
of handling and mounting the castings on the 


manufacture modern multi-stage centrifugal 
various 


machines so as to insure accurate results. 
e 

It is important that the shop superintendent be pro- 
vided with a full set of drawings of these pumps at the 
earliest possible moment to enable to prepare 
the necessary tools and fixtures in advance of the delivery 
of the castings to the machine shop. Pumps of this style 
require much thought, and economical manufacturing of 
them largely depends upon the tool outfit. 

In designing the it 
one stage of the pump full size, 
devise the milling head, 
mind in shaping the fixed cutters it is necessary to grind 
them from time to time, and important that the clear- 
ances should be the minimum amount to get the longest 
service. 


his office 


is advantageous to lay out 
and from this drawing, 


in 


tools 


cutters and so on: and bear 


First OPERATION—PLANING 
For the first operation a planer is preferable. The 
casting is set up on the table and we proceed to ma- 
chine the top surface flange //, Fig. 1, and the bores ol 
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FIG.8 
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FIG. 11. 
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5. Bryan 


It facilitates the boring 
of 


the bearings K, operation to plane 


these finished size 


bearings to about »'s in. on account 
of having to use a long and slender bar with limited bar 
Supports when boring them. It is also advantageous to 
reduce the stuffing-box cores GG to the same size as the 


K 


final boring 


stul- 


for the 


casings 


and counterbore 
ol the 


cores used in the bearings 


fing boxes GG at the 
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After the bottem of the casing Is planed, the casting 
is chucked and planed within 4g in. of length over all, 
using a balancing template having all the important points 
All drilling is from jigs using slip 
and the casings as- 


as shown in Fig, 10, 
bushings. The studs are then set, 
sembled with shims of gasket paper between the joints 
and the dowel pins are driven, The casings are now ready 


lor boring. 


First Boring OPERATION 


The casings are mounted on the table of a horizontal 
boring mill, using great care in setting the casings so 
that the bore will be exactly central with the parting 
of each half. For the first operation in boring use a bar. 
as shown in Fig. 9, with the cutters A, Fig. 7, located so 
that at one pass the bores A’ and the small diameter of 
the stufling boxes GG would be complete. In using the 
har it must be supported with suitable bearings bolted to 
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locating it on the angle plate in the process of milling 
the top half of the casing, as shown in Fig. 14. 

In anticipation of convenience for assembling, Fig. 2, 
to the cradle, stock is provided on the pattern under a 
portion of the flange ); this is machined to the required 
dimensions, For roughing the various faces of the cas- 
ing castings, the bar, Fig. 8, spring bearing, Fig. 5, and 
bushing and caps, Fig, 6, are provided. The bushings 
are used in the stuffing-box bores and are held in posi- 
tion by belts through the caps and casing. The spring 
bearing, Fig. 5, is made so that it can be clamped and 
The bar bear- 
to give the 


moved along the casing when necessary. 
ing A and the pad B have an offset 44; in. 
clamping effect. The spring bearing is secured to the 
casing castings by C-clamps. 

Frxtures EMPLOYED 


Before going into this interesting machining opera- 
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the auxiliary tables FF, which are secured to the long 


table G of the boring mill, as shown in Fig. 14. 
OPERATION 


SECOND BorRING 


second operation the bar, Fig. 8, is used. 


For the 
The ends are squared up to dimensions over all and 
grooved for the dowel fit to outboard bearings. The di- 
ameter of this bar corresponds with the bore made by the 
9, and it opens out the stuffing box GG, 


cutter A, Fig. 
one cut being sufficient 


for each stuffing box. 
ROUGHING OPERATION 


The castings are now taken apart, and the top and 
bottom casings individually roughed to save wear of the 
fixed finished cutters, shown in BC, Fig. 3, BC, Fig. 7, 
and AB, Fig. 8. The cutter C, Fig. 8, is used for rough- 
ing the largest diameter in the casings, Figs. 1 and 2, and 
the keys ), Fig. 8, meet all the requirements for se- 
curing the cutters to the bars. In securing the top half 
of the casing to the boring mill for roughing and mill- 
ing, a cradle, Fig. 15, is provided. This is shown with 
the top half of the casing in position and secured to it by 
tap bolts, using the “jacking off’ tapped holes for this 
on the cradle is used for 


purpose. The finished edge A 


14. THe Work oN THE HortzontTaL BorING 























ELEVATION 


MILL 


tion, it is necessary to describe the fixtures employed 
to produce successful results. 

Fig. 14 shows a plan and end view of a supporting 
bracket /7, mounted on the auxiliary tables FF secured 
to the long table Q. This bracket carries the milling 
bar A, Fig. 7, with the cutters BC and the milling head J 
journaled on the bearings D and spring bearing C. 
Fig. 4. The casing M is secured to the angle plate V 
and to the work table G. Guide brackets F are provided 
with slots S the same as the bore’ of the casings. They 
are used as a guide to the casings and to support the 
alignment bar shown in Fig. 16. 

Spacing for one or more stages is accomplished by the 
spacing holes and pin K, Fig. 14. 

The holes L are for barring the spring bearing, Fig. 
1, from one stage to another. 

Fig. 3 represents the milling-cutter head built up in 
four rings, EF, F, G, H. This construction permits of 
the milling of the cutter slots and also of the fitting of 
the rings and the insertion of the screw dowel pin L, 
as shown in Fig. 3. The cutters are six in number fitted 
in their respective slots in the milling head. The kev K 
for the milling head has a safety projection J and is 
provided with two hollow setscrews ll. 
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MILLING OPERATION 


The milling operation consists of finishing diameters 
and facing surfaces. With the casings, milling heads 
and cutters in position, as shown in Fig. 14, the casings 
are fed by the rotating feed screw O up to the revolving 
milling-head cutters BC, until they come to a stop against 
the face of the bracket. The milling is now completed. 

The casings are rechucked and the boring bar, Fig. 8, 
cutters AB, spring bearing, Fig. 5, and template, Fig. 11, 
are employed to form the tongue projections for the 
wearing rings BC, Fig. 2. The machining of the interior 
of the casings is now completed with the exception of the 
tap holes in the bearings A for screw dowels to secure 
the removable wearing rings, as shown in the casing A 
Fig. 1. 


regular way. 


The holes are located and drilled from jigs in the 


MAKING THE WEARING RINGS 
are made 


15. The 


[| 


|<  ncrmmieanes oe | 


The removable babbitt wearing rings, Fig. 12, 
to finished sizes in metal molds, as shown in Fig. 


























F1G.16 











F1G.15. 
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AND MILLING AND ALIGN- 


BAR 


THE CRADLE FOR ROUGHING 
MENT 


molds are heated by gas to a temperature that insures the 
rings being poured true to form; using a smell quantity 
of tallow in the mold before pouring the melted babbitt. 
The mandrel )), shown in detail, is provided with two 
pouring gates G, a pin F, the extractor F and the lever 
C.. The whole outfit is niounted on the bracket B, which 
can be secured to a bench and gas applied under the 
mold in the space H, the pin EF makes the hole A, 
shown in Fig. 12. 

After the molds are poured, the gates @ are hammered 
The pin EB is re- 
moved, the extractor plate F is applied and by rotating 
the mandrel D with the lever C in the direction of the 
arrow I the ring will be forced from the mold in a radial 


to one side, which cuts off the runners. 


direction, finished complete, ready to be applied to the 


casings. 
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Some Interesting Shop 
Furniture 
By Grorce GorTon 

Some of our friends have been good enough to remark 


on the convenience and utility of some of our shop furm 
ture until we are just beginning to realize that we have, 
perhaps, developed some useful and interesting pieces of 
furniture for the shop. [loping 
to others, | had the 


taken to show what they 


they may prove useful 


have accompanying photographs 


actually look like, 


Fig. 1 we use as an erecting bench, as it is quite easily 
moved to any handy position. It has a substantial 
wooden top, which carries a swiveling vise and also the 


shallow cast-iron boxes at each end. Provision is made 


at A for hanging a hacksaw in a convenient place, which 


is at the same time out of the way and prevents the 
blades being accidentally broken. On the bench will be 
noted four boxes, B, C, D and EF. These are made of 


aluminum castings, B and J) being cored as shown at £, 


with fifty holes about 1 in. 114 in. deep, to- 
gether with a small compartment at one end, The boxes B 


used to hold tools ol 


square by 


and D show how these are various 


kinds, each workman having one or more, as mav be 


necessary for holding any particular kind of tool he is 
using. 


‘he box at C is also of aluminum, but cored so as to 
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Fig. 1. PortasLe Bencu AND Otter Eovipment 
hold the shank and cutters of a Pratt & Whitney thread- 
ing tool. It full set of 
U.S. 8S. threads, each in its particular hole. 


Fig. 2 shows two different types of tool 


is arranged to hold cutters for a 


racks, the one 


at the left being used principally for lathe and planer 
tools as well as straps, jacks and other fixtures, which are 


used in connection with these machines. This consists of 


cast-iron shelves having recesses in each corner and a 


panel or groove all the way around. These shelves are 


supported at any desired distance by means of nuts on a 
threaded rod at each corner, which allows easy spacing for 
any desired purpose, 


The other rack is used particularly in connection with 


drilling machines, the upper shelf holding drills, chucks 


and collets in a substantial wooden block. The lower 


*President, Geo. Gorton Machine Co, 
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shelf has a raised edge and is found convenient for a va- 
riety of tools. Having the round base it can be easily 
rolled up beside any drilling machine, and the men find 
the wooden 


shelf on top is a copper plug, which weighs about 20 Ib. 


it extremely convenient. In the center of 


This has a shank about 3 in. long turned up to 24% in. 
diameter and is forced into the wooden rod on top, which 
carries the holes for the chuck and collet. This copper 
anvil is convenient for driving collets, drills, and the like, 
in and out of the sockets without damage to cutting edges, 

Fig. 3 is a type of tool rack which has been found con- 
venient for many purposes. It is made up of angle iron, 


We usually 


length, and each is fastened by capscrews to a base cast- 


25x in. get selected angles sheared to 


ing, supported in turn by two round steel rods, which 
bottom in cored holes. The bosses on which each angie 
rests are planed off in line so that they all line up nicely 
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to make sketches or take measurements around machinery; 
these things invite danger to the wearer. Do not have the 
ends of vour necktie hanging loosely, but fasten them down 


with a clasp. 

Exercise judgment and care when measuring the diameter 
of a moving the length of a revolving shaft, or any) 
part of machinery in motion. 

Look out particularly for floor 
lean too far forward machinery 
ments. 


pulley, 


and do not 


measure- 


obstructions, 


over when taking 
a machine unless you first assure your- 


top of the machine that can fall «ff 


Do not crawl under 
there is nothing on 
and strike you. 
Take special pains to chain 
fire pails and other overhead equipment are located. 
Keep a lookout for the ends of shipper handles as 
move machinery thus yourself 
hard the head. 
Eye-shades made of celluloid or other inflammable 
rial are the most dangerous things draftsmen can wear. 
as an ornament, or 
things don't wear one 


self 


notice where hooks, gas jets, 
sharp 


you about and save many a 
knock on 
mate- 
Don't 
because other 


that catches 


wear an eye-shade simply 
draftsmen do. Above all 


fire easily. 
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Fig. 2. Toot AND DrILLING-MACHINE Racks 
and there is no difficulty in sliding a jig over them. Even 
in cases where they are not exactly straight, the capscrews 
pull them down to a flat surface. 


. 


Safety Hints for Draftsmen 
By C. E. 
Draftsmen as a rule do not consider themselves liable 
to any of the dangers common to other shop-employees 
since their work is mostly confined to the drawing-room. 
But the fact is, that draftsmen sometimes take greater 
risks than do other shop-employees ; for their presence 
often is required around machinery. A few warnings are 
here given to draftsmen, for a “safety-first movement” is 
as necessary in the drawing-room as in other places. 
Remove your apron, watch-fob or chain before you attempt 


JAMES 








Fic. 3. Rack Mapre Our or ANGLE TRON 

Keep the window shades so arranged that the sunlight 
cannot shine directly the drawing-board. Make heavy 
black lines when drawing and thus save your eyes when 
come to trace them over. 

Always put your pencil in the pocket with the point down- 
ward, never upward. This will prevent sticking the point in 
the arm or hand Never carry any of your drawing instru- 
ments in the pockets with the points sticking upward. 

Steer clear of the unsanitary habits of scratching your 
head with the point of a pencil, holding the pencil behind the 


on 
you 


ear, or putting it in the mouth. 
Lay all sharp-pointed drawing tools down on the board 
with the pointed ends away from you, so that in case they 


slide off the board the points will not strike you. 

Do not have your drawing board up so high that you have 
to stretch to reach across it, nor lean too hard against the 
edge of the board, as this injures the stomach and hinders the 
work of digestion. 

When washing or handling wet blueprints do not put the 
hands to the eyes, nose or mouth; wash the hands thoroughly 
with soap and water. 
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The Logansport Panhandle R.R. 
Shop 


By ErTHan VIALI 


SYNOPSIS 


lathe, on which several of the qreatest improvements were 


Nome details of the original Pond wheel 


jirst placed, a power hub-facing attachment for a Sellers 
boring mill, a pneumatic-lube MeSSA( ¢ system with some 
unusual features, and methods of drilling and lapping 
holes in piston heads and bull rings are described. A feu 
easily made sheel-metal guards are wUlustrated, 


About 13 or 14 vears ago, the Pond company placed a 
wheel lathe of a class now well known to everv railroad 
shopman, in the shops of the Pennsylvania R.R., at Lo- 
gansport, Ind. The machine was but a baby in accom 
plishments compared with those of today. for it was in 


this shop that the lathe received some of its most notice- 


The method of clamping the tailstock is more plainly 


shown in Fig. 2. The locks operated by the cylinders A 


and B, on each side of the tailstock, are alike, and a sim 
ilar set is placed on the tailstock at the other end of the 
lathe. The action of the air let into the evlinder B is to 
force the piston and inne) 


ends of the two levers ( and 
» the bolts # and F 


This wedges w two 
in the T siot Gy. The action of all 


) downward. 
the heads of which are 


the four cylinders, two for each tailstock, is exactly the 


same, 


tarllstocks were moved in. or out. by 


Originally the 


means of a rack and pinion in each. The racks are still 


in place and the hole for the shaft of one of the plnions 


is shown at //. They proved unsatisfactory for several 
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Fic. 1. Tue O_tp Ponp Latrut 


able improvements. At least three of its patented fea- 
tures originated here, and were sold to the Pond people 
about 1901. The three patented improvements were the 
wheel lifter, tailstock clamp, and automatic gear segment, 
and the original machine on which they were placed is 
shown in Fig. 1. 
but the three enumerated are, I believe, the only ones that 
were patented and sold to the makers of the lathe. Since 
the original forms of these improvements differ from the 
more finished way in which they are made now, a brief 
Air is used for work- 


Several other features have been added 


description of them will be given. 
ing the various attachments, with the exception of the 
automatic gear segment itself. 

The wheels to be turned are run in on the rails A and 
B, and are raised high enough for the axle to enter 
the drive gear where the segment is opened. This is done 
bv air cvlinders on the ends of the rails at the back of the 
lathe. After the axle and wheels are in position the 
rails are lowered out of the way. 





As Ir Looks Tonpay 
reasons ; in the first place they were too slow, then some- 
times under heavy cuts the tailstocks had a tendency to 
slip back in spite of the clamps. To overcome these ob- 
jections the pintons were “emoved and lead screws like / 
were fitted, each run by a reversible air motor like J op- 
erated by a convenient lever like A. These motors and 
lead screws enable the operator to run the tailstocks easil 
and quickly in or out, and they will stay wherever they 
are put, the air clamps being merely used to hold them 
solid to the bed and prevent any shake. 

A view, Fig. 3, taken from the rear of the lathe, shows 
the type of pneumatic tool clamp used. This is very 
convenient for quickly clamping the tools in place and 
each block is equipped with one. At 
used to test the truth of the wheels in setting. It 
sists merely of a swinging bracket carrving a small piece 
of drill the end 


shown. 


A is shown the gage 
con- 
knurled nut, as 


rod. on of which is Pa | 


The action of the automatic sewment lock, is illustrated 
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in Figs. 4 and 5. In Fig. 4, as the wheels roll in on the 
track, the axle strikes the finger A and the segment B is 
snapped shut, the latches holding it securely in place. 
In Fig. When it 
sired to remove the wheels, they are rolled outward, and 
the axle triggers like (, the 
latch and the segment is forced outward into the position 


5. the segn nt is shown closed. is de- 


two which release 


strikes 


pre\ iously shown, 
WreeLt Huss 


The type of Sellers boring mill, Fig. 6, originally had 
This was remedied 


BorING AND FACING 


no power facing attachment on it. 
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thrown out of mesh with the worm gear A by pulling 
up on the handle Y, which turns the eccentric bushings 
and raises the worm. The tool slide may then be easily 
run back to the starting point by hand. The attachment 
is made so as to be easily removed at any time, a handle 
being provided at / for lifting it off when the capscrews 
are removed. 
A PNEUMATIC CONVEYOR 

The yard office and the office of the roundhouse fore- 
man are some 1300 ft. apart, and in order quickly to con- 
vey written orders or messages in either direction, a pneu- 
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Fig. 2. Tartstock ENnNb, SHowinGa CLAMPS 














Fie. 3. Pneumatic Toot CLAMP 

















Fie. 4. Avromatic GEAR SEGMENT OPEN 


A worm gear A is placed on the 
Into this meshes the worm 


by fitting it as shown. 
shaft of the hand-screw feed. 
B driven by the pulleys and cross belt. As the machine 
runs the feed screw is turned and the teol ( is fed in 
over the end of the hub, facing it off. The worm B is 


LATCHED 


Fig, 5. SEGMENT CLOSED AND 
matic-tube system has been installed. One end of the 
system is shown in Fig. 7 with one of the leather car- 
riers at A. Normally, the receiver is left open, as shown. 
When a message is to be sent a carrier inclosing it is 


placed in the receiver and the handle B is pulled down 
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till it latches. This closes the top of the receiver, and reaches the other end of the system it strikes a spring 
at the same time the end C opens the air valve D and the — switch inside the receiver, which closes an electric cir- 
carrier is shot to the other office. The instant the carrier cuit. This excites the magnet F, which pulls back the 
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Fic. 6. Hus-Enp Facina ATTACHMENT Fic. 7. ONE oF THE TUBE SysteM RECEIVERS 
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Fie, 8. Drittinc Piston Heap Aanp Buti RING Fic. 9. ONE oF THE Rounp-Hovusr BLowers 
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releases the cover. 


latch F and 


the air valve automatically closes, and the system is again 


This flies up as shown; 


ready for use from either end, 
DritLing BULL RING AND PISTON 


A drilling machine fitted so that the bull ring and pis- 
ton head may be easily drilled and tapped by one man 
is shown in Fig, 8. A center A is set into the table and 
a bracket and hinged strap & complete the fittings. The 
bracket is made just the right size to bring the piston head 
Held in this way, 


correctly under the spindle, as shown. 











AR- 


INSTRUCTION CAR 
DEMONSTRATION 


Fig. 10. Crawrorp SToKer 


RANGED FOR 
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much as possible in their work. As a part of their edu- 
cational equipment a flat car has been fitted with a Craw- 
ford automatic stoker, Fig. 10. 
covered with canvas, and the stoker is arranged so that it 
can be operated practically as if in actual use. By mount- 
ing the stoker in this way it may be run to any part of 
the system for the instruction of those not familiar with 
its working. 

The crane arrangement for handling the work from the 
quartering machine to the big wheel press is shown in 
Fig. 11. The quartering machine is in the. background, 


shown in This car is 





Fie. 11. CRANE FOR WHEEL PRESS AND QUARTERING 
MACHINI 











GUARD 


SHEET- METAL 


Fig. 15. ANOTHER 
the workman can easily revolve the piston head to suit 
himself. By using the crane to set the work into the 
machine, no lifting of any kind is necessary. 

A very convenient form of steam blower is shown in 
Fig. 9. There is-a ball joint at A and the valve B is 
turned on or off by means of the handle C. Blowers like 
these are placed wherever needed in the roundhouse. 

Like all progressive railroad companies the Pennsyl- 
vania R.R. takes special pains to educate its employees as 




















GUARD 


GRINDING-W HEEL 


Fig. 14. 


next the windows, and the wheel press is in the fore- 
ground. The crane track is built so that the crane truck 
can be run over. either machine, and the carriage can 
traverse the truck from end to end, the two movements 
giving any position desired for handling the work. 


SOME OF THE GUARDS 


Numerous sheet-metal guards are in use throughout 
the shop and in Fig. 12 is shown one made to cover the 
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gears of a lathe. The stationary parts are strapped and 
riveted to the lathe. 
by means of a rod set into forged brackets, one of which 
is shown at B. The cover is held shut by means of latch 
(’, which fits into the hole D. 

Another guard of a somewhat similar nature is shown 
The cover in this case is made of a flat hinged 


The swinging cover is hinged at A 


in Fig. 13. 














Gil 


Fig. 12. LATHE-GEAR ARD 


piece with a cupboard catch on it. A second hinged piece 
A makes it easier to get at the gears. 

A grinding-wheel guard is shown in Fig. 14. 
lower part of this is riveted and bolted solidly to the 
stand, but the upper part is hinged at A, so that it may 
he swung out of the way by pulling out on the catch B, 
which is hinged at C. Guards of these types are easily 
made and are very effective; if bent or damaged in any 
way thev may be easily straightened or repaired. 


* 


New Drill Chuck and Drill 


The breakage of drills in large shops becomes a serious 
item of cost, this running up to six and even eight 
thousand dollars a year in some specific instances. Much 
attention has been directed to this by various engineers, 
with a view of utilizing drills with shanks broken off. 

The accompanying illustrations show the solution 
which has been reached by Frank E. Bocorcelski, assistant 
mechanical superintendent of the American Locomotive 
Co., 30 Church St., New York, N. Y. A number of 
the chucks shown in Fig. 1 have been carefully tested 
at the Richmond works and proved very satisfactory. 

It will be noted from Fig. 2 that the chuck is based on 
simple principles. The gripping jaws consist of two 
properly shaped fingers, pivoted at the back end, which 
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clamp the drill by fitting into the spiral flutes, Bearing 
the contact 


shown separately and as- 


on the outer end of these fingers are two 
points of the ring B, which is 
sembled in the chuck. This is moved in and out along 


the incline back of the firure, by the nut C. being held 


af 
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Fig. 2.) Deraits or Dritt CuucK 


in place by the retaining ring ). The projections which 
bear on the back of the fingers move in the slot of the 
chuck body and prevent the ring B from turning with the 
nut C, 

This makes a solid construction, and one which is easily 
operated, having at the same time sufficient range for 


practical purposes. The chucks are now made ia four 
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§1Zes, ly to ly, In., lf, to | In., 1 to lly, In., and 1, to 2 
in. They hold forged, fluted, twisted drills, or drills with 
milled 
mm". - A NEW 


In addition to utilizing the drills with broken shanks, 


flutes, as the case may be. 


SHANKLESS DrILL 


two types of shankless drills have been designed to be 
used with these chucks. In one type of drill the clearance 
is made half the length of the drill, while the other clear- 
ance is made on the opposite flute of the drill, so that it 
may be reversed and used for cutting in the same direc- 
tion when turned end for end. In the other type of 
drill there is a cutting clearance the entire length of both 
sides of the flute so that either end of the drill can be 
used when cutting in the usual direction. 

Both drills are pointed at each end, as can be seen 
in Fig. 2, and can be utilized practically their entire 
length so as to avoid the loss of material in the shank. 


Speed of Machines--Geometri- 
cal Progression 
By A. 


EK, INGHAM 


Some of the most important problems with which ma- 
chine designers have to deal are associated with the ar- 
rangement of speeds and feeds in correct geometrical pro- 
Whether machines are to be fitted with cone- 
driven headstecks, motor-driven headstocks or gear boxes, 


gression. 


problems regarding the arrangement of speeds and feeds 
usually present themselves in much the same form: (1) 
To determine the maximum and minimum speeds and 
feeds to suit the varving diameters of work, and the 


nature of the materials to be dealt with; (2) to deter- 
mine the number of intermediate steps between these 
limits, and (3) to apportion the speeds and feeds in 


such manner that from step to step, a constant percentage 
of change is maintained throughout the range; that is, 
the speeds increase by a constant factor, and are, there- 
fore, In geometrical (1) and (2) may be 
determined by analogy, or at the discretion of the de- 
signer, and (3) is best accomplished by the use of log- 


progresslon 5 


arithms. 

To elucidate this method of obtaining a list of ideal 
speeds for any given range, it is advisable to first state 
broadly the method, and afterward, to take an example 
to illustrate the simplicity of its application. 

The method of procedure is as follows: Take the log- 
arithms of the highest speed, and subtract the logarithm 
Divide the difference by one number 
less than the number of speeds in the range. Subtract 
the quotient from the logarithm of the highest speed, 
which will give the logarithm of the next lower speed. 
Repeat this the required number of times and a list of 
speeds will be obtained which are in geometrical progres- 
sion between maximum and minimum. 

Example: It is decided that the maximum and mini- 
mum speeds of a machine are to be 400 and 20 r.p.m. re- 
spectively, and that the total number of speeds desired 
is 12. 


Find a list of speeds which are in geometrical progres- 


of the lowest speed. 


sion. 
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Hizhest speed 400 r.p.m. 
Lowest speed 20 r.p.m. 
Logarithm 400 2.6021 
Logarithm 20 1.3010 
1.3011 
1.3011 
- — 0.11828 
11 
Logarithm of 12th speed 2.6021 Speed = 400 
0.11828 
Logarithm of llth speed 2.48382 Speed 304.7 
0.11828 
Logarithm of 10th speed = 2.36554 Speed 232.0 
0.11828 
Logarithm of 9$th speed 2.24726 Speed = 176.7 
0.11828 
Logarithm of 8th speed 2. 9: Speed 134.6 








Logarithm of Tth speed 2.01070 Speed 102.5 
0.11828 
Logarithm of 6th speed 1.89242 Speed — 78.05 
0.11828 
Logarithm of 5th speed 1.77414 Speed 59.44 
0.11828 
Logarithm of 4th speed = 1.65586 Speed = 45.27 
0.11828 
Logarithm of 3rd speed = 1.53758 Speed = 34.47 
0.11828 
Logarithm of 2nd speed 1.41930 Speed 26.26 
0.11828 
Logarithm of Ist speed 1.30102 Speed = 20.0 
% 
oO oe o 
Saving Setting-Up Time on the 
o 
Automatic 
By W. D. Munpy 


The idle time on an automatic screw machine is a dead 
and reduced to the minimum. I have 
made a careful study of this subject in connection with 
the Acme automatic with the result that I have been able 
to reduce the time of setting up a job from 30 to 50 


should be 


loss 


per cent., depending on the nature of the job. 

Before a job is completed | get together all the tools, 
cams, dies, chucks, feeder fingers, wrenches, screw-drivers 
and the like needed for the next set-up. These are all 
placed on a portabie bench and wheeled up to the ma- 
chine. It is then not necessary to leave the machine un- 
til the set-up is completed. 

Stop the machine as it is indexing. Then with an 
operator on each side of the machine, it is possible to 
change all the feeder fingers and two chucks, to remove all 
the cams and threading spindle if necessary and also to 
take out all the tools in the main tool slide and the 
forming tool. When this is done, put on the next set of 
cams and place the tools in approximately the right 
position and index the cylinder so that the two remain- 
ing chucks may be changed. When this is done all that 
remains is to adjust the tools to size and you are ready 
to run. 

I find it much better practice to use two operators in 
setting up a job, as it saves much time which would other- 
wise be required in going from one side of the machine 
to the other to adjust tools and cams. When this extra 
man is not busy setting up, he works on the bench on 
tools or repairs or is sent to the machine shop on emer- 
gency repairs. This is another big saving for it some- 
times takes less time to do a repair job than it does to 
get an order issued from the office and get the job placed 
in the hands of a repair man. 
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Manufacturing Self-Lubricating 
Bushings by Impregnation 


By 


SY NOPSIS—The operations in manufacturing a_ self- 
lubricating product are described. A pure graphite in 
solid form is used and the air is expelled from the pores 
or interstices of it by heating with a partial vacuum cre- 
ated in the chamber where the crucible containing the 
graphite and molten metal are placed. An air pressure, 
which is approximately equal to a million pounds on the 
press surface ts then applied forcing the molten metal 
into the pores of the graphite, from wire h the air has 
heen partially expelled. The apparatus is illustrated. a 
chart is shown of the various coefficients of friction and 
rise in temperature for various speeds, 
x 

A process of impregnating graphite with various metals 
has been developed by the Graphite Metallizing Corpora- 
tion, Yonkers, N. Y. 

The methods and 
this Graphalloy, as it is called, are as follows: 

The product is made of two forms of graphite alloyed 
The two 


differ in 


apparatus used for manufacturing 


with either babbitt, lead, bronze, or copper. 
erades produced are ealled A and N. 
hardness in accordance with the specific qualities of the 


which 


graphite base emploved and the degree of metallic im 
pregnation, 

For most bearing purposes a special grade of babbitt is 
used for the metallic element. Grade A babbitt-graph 
alloy is used for light service where the pressures are 
light. This grade can be accurately machined with or- 
dinary steel tools using a speed about 25 per cent. greater 
than is used for brass. 


Ropert MAWson 


With these two methods, an accurate and high grade o 
finish is obtained. 
The bushings may be forced into a holder, the hub ol 
the pulley or a die casting and the material has sufficient 
strength and that and 


need pinning or keying to hold it in position. 


resiliency for purpose does not 


For packing rings, where superheated steam at high 
temperature is used, either bronze or lead is used as the 
metallic element in preference to babbitt which, on a 
count of its low melting point, would tend to sweat out 

When used for electrical purposes, as brushes for alter 
rotary converters, 


mot and 


dy haimos, 


nating-current 
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Fig. 1. Tor Furnaces Usep 


The grade N babbitt-graphalloy is used in heavier ser- 
vice, where the pressure per square inch upon the bear- 
ing is in the neighborhood of 50 Ib. 

Graphalloy in general is not adapted for service in ex- 


cess of this pressure. 


MACHINING THE Harper Grapt 


The grade N can be roughly machined with high-speed 
tools, but cannot be accurately finished with any grade 
of steel tools, therefore the finishing of the smaller bush- 
ings must be performed with diamond tools and of the 
larger with an internal grinder. 














Fig, 2. CrucrpLe on 


also brushes for low-voltage, direct-current dynamos and 
contacts for electrical controllers and contactors, copper 
or copper alloy is used as the impregnating metallic ek 
ment. 

The product is self-lubricating and does not score the 
rod or part which is in contact with it. Absolutely no oil 
is required, 

Graphalloy can be threaded or tapped as accurately and 
cleanly as brass, and the threads have considerable me- 
Accurate tests have been made of the 


these are given in 


chanical strength. 
mechanical properties of Graphalloy ; 
the table. 
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cu.in. 
145 lb. 


solid graphite electrodes, 0.057 Ib. per 
with babbitt), 0 


Weight of 


Weight of Graphalloy (impregnated 

per cu.in " 
Increase of weight due to impregnation about 150 per cent 
Specific gravity of Graphalloy, 0.4 or about one-half that of 


hard steel 
Percentage of 
Percentage of 
per cent 
Compressive 
per sq.in 
Modulus of 


per cent. 
nearly 25 


weight, 60 


Graphalloy by 
volume, 


metal in ’ 
Graphalloy by 


metal in 


strength of Graphalloy upward of 14,000 Ib 


rupture, 12,500 
The illustration, Fig. 1, shows the furnaces where the 
elements are melted; this is the first stage in the process. 
The furnaces 
tained from an air jet produced with a blower. The inlet 
the right-hand side 


are oil heated, combustion being ob- 


for the oil and air may be seen on 
of each furnace, 


In a crucible in the furnace A is placed the metal 
which is to be used for the impregnating process. 


graphite, bar, 


In a similar crucible are placed the 
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Fig, 3. Press Reapy FoR IMPREGNATION 


tubes, blocks er other molded forms and over them is 
placed a perforated cover; the whole is then put in the 


furnace B, 


HEAT OF THE FURNACES 


The furnaces are then heated to the correct tempera- 
tures, which are, approximately, for babbitt 450 to 500 
deg. : lead, 600 deg. ; bronze, 2000 deg.. and copper, 2500 
At this temperature the metal being used will be 
The crucible C containing the 
furnace A is then lifted out, the 
raised as shown and placed on the plat- 


deg. F. 
in a molten condition. 
metal in the 
cover being 
form D. 
The cover E 
the molten metal poured into the crucible containing the 
This erucible is then removed from the 


furnace 


of the other furnace is then raised and 


graphite parts. 
_graphit par 
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furnace and placed on the platform F. This slides on 
tracks so that the minimum amount of lifting is required. 
Fig. 2, at A, shows the platform referred to as F, Fig. 1. 

The crucible B is next placed on the plunger C of the 
press. Water at 85 Ib. per sq.in. pressure is then ad- 
mitted under the plunger, which raises it and the cru- 
cible. 

The press at D is made with an opening sufficiently 
large to admit the crucible. This is forced up as described 
until the face of the plunger C and evlinder D make an 
air-tight joint, a gasket being provided for that purpose. 

IMPREGNATING THE GRAPHITE 
shows the press with the cru- 
With the press in this condi- 
The valve 


The halftone, Fig. 3, 
cible inside the evlinder A. 
tion the air in the press evlinder is exhausted. 
B is used for this purpose, the gage being shown at (, 
Air at an enormous pressure is then admitted to the eyl- 
inder A and also to the water column under the plunger 
Note should be called 


by opening the valves D and B£. 
Through these the air 


to the safety valves on the piping. 
escapes should the operator not open the valves in the 
proper sequence, thus avoiding, what owing to the high 
pressure would be a serious accident to the apparatus and 
operator, 

As the water column is larger in area and also has the 


the added pressure of 85 |b. per sq.in, water pressure, 


there Is 
with the 


mie 
am 


in AU, “he 


no danger of the plunger being forced down 


downward pressure in the cylinder. The eru- 

















SD 


AIR 


Fie, 4. THE COMPRESSOR 
cible is surrounded with the air so it is in no danger 
of injury from the air pressure. 

During this time heat has expanded -the gases within 
the pores of the graphite and these have been expelled. 
The molten metal has then been forced into these pores 
or interstices by means of the air pressure and the im- 
pregnation process has been accomplished. 

The water is released by means of the valve G from 
the under side of the plunger and allowed to 
through the pipe //. With the plunger down, the crucible 
is removed, the surplus metal poured out, and the product 


escape 


placed in water. 


Tue Arr COMPRESSOR 


The illustration, Fig. 4, shows the air compressor, 


which is of a four-stage type, used for producing the air 
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pressure. It is driven from a 20-hp, motor with a silent 
chain at a speed of 175 r.p.m. 

Fig. 5, at A, shows the three air reservoirs used to store 
These were made of solid high- 
They 


9 ft. long and 81% in. diameter, the inside bore be- 


the air used in the press. 
carbon steel forgings with plugs welded in one end, 
are 
ing approximately 6 in. diameter, and were tested by hy- 
draulic pressure at 10,000 Ib, per sq.in. They are 5 cu.ft. 
The 
the reservoirs from the air compressor 
by piping at the lowe 


capacity for the three reservoirs, air is forced into 
through the pipe 
B. the reservoirs being connected 

ends, 
The air is conducted to the press through the pipe ¢ 
Ti 


The halftone, Fig. 6, shows the pumps and blower ap- 


Pump AND BLOWER SYSTEM 


s shown the blower 


paratus used in the process. At 1 
used for furnishing air to the furnaces at a pressure of 


Ig 
> 













hay 


Fig. 5. Air Reservorrs 

about 1 Ib. per sq.in. The air is delivered through the 
pipe B to the two furnaces. The triple pump ( is used 
for supplying oil to the furnaces under pressure. The 
units are driven with the motor )) by means of belting. 
All the various piping is conducted under the floor of 


the building, as can he observed. 


ResuLtT oF Bearine Test 


One of the graphalloy bearings was placed on test at 
Columbia University on a Thurston testing machine to 
obtain the 
tion. The 
service the 
They are shown in the chart, Fig. 7, the bear- 


The 


rise in temperature and coefficient of fric- 
results are approximately correct, In actual 
clearance and cooling conditions Vvarv these 
results, 
ing used being 1.315 in. diameter and 1.52 in. long. 


room temperature was 76 deg. F. 
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WG. 4 EST CHART FOR BEARINGS 
Ihe tests were made with pressures of 35 Ib per 


sq.in., or total pressure of 


140 lb... and 25 'h. yp r sq.in., or 
total T 


100° Th. Che 


LOO) and the 


Irom a 
LOO te FOO 


former case 


latter 


pressure of Was 


speed of 200 to rpm 


rpm. Their rise in temperature and also coefficients of 


riction are given on the chart. 

It will be observed that these bearings m somewhat 
warmer than those lubricated with oil. This is accounted 
for by the fact that graphallov is a relatively poor con- 
ductor of heat, so that the heat of friction in the bearing 
is not readilv conducted away. After a little service. how- 
ever, this temperature decreases as the shaft coating im- 


proves, and the clearance ms Increase dl 


Graphalloy bearings are in general adapted for light 


service, loose pulley bushings and trolley-wheel bushings, 
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BLower, OIL AND VacuuM 


being perhaps the severest application of this bearing 


metal. In no case, however, can graphalloy bearings score 


the shafting or cause a fire. 


or seCIZze 


In tapping some 1-in. holes in mild steel, a machinist found 
that the oil ran through the hole To overcome this, he made 
a thick paste of red lead and lard oil This method worked 
satisfactorily 

An effective means of working hard woods especially 
across grain) is to grind them on the emery wheel it will 
be found that a smooth finish can be produced and time may 
be saved in roughing out and finishing curved work \ coarse 


The 
cause 
which is a 


only 


will 


and ke 
wood in 
take i walnut stain, 
found handy to 
operation 


wheel should be used pt for this purpose 


abrasion caused by cutting this manner 


the light-colored 
imitation Tt 


woods to 


should be many to rough, 


and polish in one 


finish, stain 
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Using Flame-Welding Methods on 
Automobile Parts 





SY NOPS/IS—NSome automobile members. in 


making which the oxyacetylene method has been used; 


parts of 


some automobile frames are welded after riveting, others 
on ly welded. 
welding the Seams Ls give n. Exhaust manttolds of varlous 
style Ss are described, the welding method enables them 
lo he produced cheaply. A shop error which was Tee tified 
al a low cost by welding, 

This article shows some of the various uses to which 
the oxyacetylene torch is put in making automobile parts 


with apparatus made by the Oxweld Acetylene Co. 





EprrortIAL CORRESPONDENCE 





A gasoline tank is shown and the cost of 
q 





circumferential seam and nipples and tacking the splash 
plates is 42¢., or approximately 514c. per iinear foot for 
welding the seam. 


Makine Exnuavust Pires 

The Detroit Tube Products Co., Detroit, Mich., which 
makes a specialty of tubing, use the oxyacetylene methoi 
in making automobile exhaust pipes. 

Fig. 3 shows at A one of the steel strips cut to the cor- 
rect length and width to make an exhaust pipe. At B 
is the strip rolled ready for welding. One of the pipes 


welded along the seam is shown at A, in Fig. 4. The 
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Fig. 1. Wetpinc Mup Guarp on 


FRAMI 


Fic, 2. AUTOMOBILE GASOLINE TANKS 
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iND RoLLED FOR PIPE 


Fia. 3. 


The Nordyke & Marmon Co., Indianapolis, Ind., weld 
the engine mudguards to the frames. Fig. 1 
of these frames with the guard welded in position. 
1 and on each side at B. 


SHEET CUT 


shows one 
The 
weld run’ along the seam . The 
welding operation is performed in approximately one 
hour. This method of making the joints for the guard 
and frame enables the frame to be kept cleaner than with 
riveted joints. 

The illustration, Fig. 2, shows a gasoline tank for 
automobiles. These tanks are made of No. 20-gage sheet 
steel. Two of the side members are shown at A and B. 
Two post plates C are welded to the sides of the tank and 
six splash or baffle plates D are tacked on the inside of 
the tank. The two nipples # and F are also welded on 
the upper surface of the tank. 

The tank measures 16x32 in.; the length of the welded 


seam is 92 linear inches. The total cost for welding the 








Fic. 4. WeLpED AND Bent PIpes 


welded seams may be seen in the illustration. At P is 
shown one of the pipes which has been bent to the desired 
shape for an exhaust pipe. The bends are made cold on 
the pipe and the welded seams do not fracture during the 
operation. 

An exhaust pipe welded and bent with the flange A 
welded to the pipe is seen in Fig. 5. Fig. 6 is an inter- 
esting specimen of exhaust-pipe manufacture. The pip: 
has been welded and bent te shape and then the two 
flanges A are welded to it. This method of making ex- 
haust pipes has proved satisfactory; it is much cheaper 
than other methods, and yet as the seams are found to be 
strong enough they have not fractured either during the 
bending operations or when the pipes are in position. 


WeELpDING AUTOMOBILE FRAMES 
The Woods Motor Vehicle Co., Chicago, Ill., welds th 
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various joints of the frames which they use for their elec- 
tric vehicles. Fig. 7 shows one of the frames, some of 
the seams of which have been welded. <A closer view of 
the frame is shown in Fig. 8. Some of the welded seams 
may be seen at A, and where these have been carefully 
made, the improved appearance may be cbserved. The 
welding of the frame seams has given such satisfaction 
that all of the frame seams are now welded. 


MACHINIST 


~?) 


Makine Avtomosite-Torp Supports 

The National Welding Co., Detreit, Mich., also uses the 
oxyacetylene method for making automobile parts. Fig. 
10 shows three different types of automob:le-top support 
irons, Which have been welded. The ends A are made of 
a drop-forging and are welded at B to a piece of bar 
stock. This enables the parts to be made much more 
cheaply than if these long pieces were made of one drop 
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Fie. 5. Wetptinc FLANGre on Exnavstr Prpr 





Fic. % Tue Wetpep Seams on Frame 


Fie. 6. A Wetpep Exuaust Prive 








Fig. 8. Closer View or Tre Frawyi 


























Fic. 10. AvuTromosBILE Top-Scpporr ic. 11. 


CusHION Wuere.L RING Fic. 12. LEXG@THENING 


IRONS AND Top Support ENGINE VALVES 


The illustration, Fig. 9, shows the operation of weld- 


forging. The ends A, the wearing parts being made of 


ing one of the cross-members A to one of the frames. The 
frame measures 8x3x2 ft. and is constructed of 14-in 
pressed steel. In all, 16 welds are made and the approxi- 
mate total cost is $5, the time required being about six 
hours. 


steel, furnish a good form of support and the entire part 
has proved satisfactory. 

The halftone, Fig. 11, shows two cushion wheel rims. 
which have been welded at A. The flat stock from which 
they are made is cut to length and then rolled to the 
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diameter, they are then 


This enables the part to be made cheaply, and 


desired welded as shown, and 
drilled. 
vet the part proves efficient, no trouble arising from the 
weld joint. At B is shown another style of top-support 
iron, the end ( being made of a drop-forging and welded 


at the place shown. 
REPAIRING GAS-ENGINE VALVES 


The illustration, Fig. 12, shows how a machine-shop 
mistake, which occurred when making some gas-engine 





























We_pina THE FRAME MEMBERS 
After the valves had been finished, 


Fie. 9. 
valves, was corrected. 
it was found that the thread at the end had been incor- 
rectly cut. If these valves were scrapped, it meant a loss 


ol $160. 


The method in which this was avoided was as 
follows: The ends of the stems were cut off and short 
pieces A were welded on and the correct thread cut. At 
B is shown the simple fixture used for holding them 
during the welding operation, 

The diameter of the valve stem was 54 in. The total 
cost for welding 200 valves was $16.80, a net saving of 
over T0e. per valve, or $143.20 for the whole job. 


. 


oe 


German Planer Data 


The following data concerning the capacity of the planer 
are furnished by the builders the Sachische Werkgragma- 
schinen Fabrik, of Chemnitz, concerning one of its machines, 
planing 39.37x39.37x118.11 in., cutting 39.37 ft. per min. and 
returning at double that speed; power about 8 hp. 


Cross Material Re- Material 

Cut Cut Section moved per Removed 

Depth, Width, of Cut, Minute, per Minute, 

Material Inches Inches’ Sq.In Cu.In Lb. Av.j 
Cast iron 1.260 0.055 0.0732 221.5 57.68 
Wrought iron... 0.906 0.055 0.05262 165.7 46.03 
Steel 0.906 0.0394 0.03565 112.3 29.24 


The amount of material removed per min. in cu.in. is based 
that the machine is cutting during one- 
third of the time: that is, that it takes 1% min. to plane 
only 39.37 ft., equivalent to an actual net cutting speed of 
26.245 ft. or 314.94 in. per min., 0.3812 min. per foot of length 
of cut, 0.03175 per in. of length of cut. 

The weight 
for cast iron and steel, and 
450 and 475 lb. av. per cu.ft. or 
respectively 


on the assumption 


removed is baséd on a specific gravity of 7.2 
for wrought iron: equal to 
0.2604 and 0.2778 Ib. av. per 


‘.409 


eu.in 


* 

Manganese-copper-flux containing three parts of mangan 
ese to seven of copper, is taking the place of the fluxes con- 
phosphorus in the manufacture of nickel, german 
other castings, having been found economical to 


taining 
silver and 


use.—“Brass World.’” 
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Through the Inspector’s 
Gage 
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The line where steel ends and cast iron begins is rather 
\ague, but it is assumed that steel exists when the carbon 
content is below 2 per cent., and cast iron when this per- 
centage is exceeded. 

K ox * 

Incandescent, or resistance welding, is based upon the 
well known fact that in an electric circuit the introduc- 
tion of resistance, such as is made by a poor contactor 
conductor generates heat. 
* 


* * 





For small shops the slow straining of oil in an ordi 
nary filter and subsequent sterilization is ample, but for 
the plant of any size it is far more economical to install 
one of the many cleaning and sterilizing svstems which 
are extensively advertised. 

In taking up questions of safety, there are three classes 


of workmen to be considered. First, the men who are 


naturally careful; second, the men who are careless 
through ignorance; third, the men who are careless 


through thoughtlessness and familiarity with their work 
and machines. 
* x 

The law of the survival of the fittest applies quite as 
rigorously in machine-tool design as it does in animate 
nature, and the fact that a particular set of proportions 
lias survived in competition with others tried and aban- 
doned is pretty good evidence that those proportions are 
substantially correct. 

The vast scheme of education in the Navy marks a 
great step forward in the training of men. Training 
brings skill, and skill not only produces efficiency, but also 
enhances self-respect. The skilled man is not only more 
useful economically, but he is a very much better man 
in the widest sense of the word. 

ok ok of 

Right treatment from the point of view of the men in 
the shop may be said to consist almost entirely of ade- 
quate facilities for getting out the work rapidly and easily 
and the just appreciation of a man’s accomplishments; a 
moral atmosphere that seems to assume that men are will- 
ing and trying to do right by their employers. 

* ok te 

The real manager has quite as heavy a responsibility in 
regard to his men as in regard to his product. He must 
build men at the same time that he builds machines; of- 
ten this takes more money, more good judgment and more 
time than any other part of his business; and it is a work 
that never shows on the vearly statement in actual dol- 
lars and cents, 

* * * 

In opening up new fields abroad for the sale of prod- 
ucts it is often difficult for one manufacturer to sufficient- 
ly study the ground and gather enough data on the situa- 
tion. Coéperation among dealers in similar lines is sug- 
gested and the appointment of one man who would thor- 
oughly study conditions from all sides and whose reports 
could be relied upon by the people at home. 
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Taper Attachment for a Turret 
Lathe 


The illustrations show two views of a 


attachment, which has been working successfully for the 


taper-turning 


past two years in the shops of the Keuffel & Esser Co., 


manufacturers of fine instruments. 


The piece machined in this tool is shown in Fig. 1, 


engineering 


and is a part of an engineering instrument, which is fin- 
ished in one operation with a taper hole, the large end 


a 


toward the chuck. 


- a——«<~ 





Fic. 1. The Parr MaAcHINeD 























Fig. 2. THe TURNING Fic. 3. SHOWING THE 


DervIcI GEARS 


is fastened to the thread-chasing bar 
this drives the mechanism; B is the 


The tool, Fig. 2, 
of the lathe at A, 
feed-change lever, giving three changes of feed, C the for- 
ward and reverse lever, ) the clutch lever for engaging 
wormwheel to drive the slide. The quick-return lever 
working with rack and pinion is shown at EF and at F is 
the slide fastened to the plate G by the binding screw H 
when set for the required taper plate G, this has a key 


which fits in the turret slot and is fastened bv a bolt. The 
boring bar J is fitted with rough and finish tools. An- 


other view, showing the gears, may be seen in Fig. 3. 
To give a clearer idea of how to get the tapers inter- 
changeable, the turret is brought to a stop and fastened by 
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L f P 
etters from Practical Men 
the carriage binder. Then bringing the head to the r 
quired number on the cross-feed screw cial, the worm 


Ww hee! 


is engaged by giving the lever )) one-fourth turn 
which drives the slide and works independently of the ea 


The 


duplicate parts made as required. 


riage. operation may be repeated and as many 


C. J. Brenner 


Civ, N. J. 
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Gage for Measuring Worn 








Tires 
This illustration shows a convenient form of gage for 
measuring the treads of car wheels to show how much 
they have worn out of round. The device almost explains 
tself, 
A plug fits the center of the axte as at f, and is con 
nected to the measuring end with two adjustments, as 
Fal] 

C. tp 

> . *d 5 ] 

ee ———s a T 
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GAGE FoR Measurina Worn Tires 
shown at B and (. This is steadied against the rim of 


the wheel by the point G, the pointer )) making contact 
with the tread, and transferring any irregularity through 
the arm FE so that it be read on the scale F. Two 


helical springs steel wire hold the lever Rh 


can 
of ,s-in. | in 
normal position. 

The illustration shows the proportions of the measuring 
portion of the device, and these will be found satisfactory 
in most cases. The other parts must depend on the size 
of wheels and can be easily worked out to suit individual 
conditions. By holding the device in position and moving 
the cur or locomotive tender slowly, the indicator point 


can be easily watched and the amount which the wheel 
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is out readily detected. We have found that wheels worn 
out of round to a great extent are often responsible for 
hot journals, and this device has greatly reduced the 
difficulty from that source. 

Joserpu K. Lona. 
Renovo, Penn. 
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Machining Piston Wristpin 
Holes 


The illustration represents a fixture designed for doing 
a 3-inch Jones & Lamson turret lathe. The 
the turret see- 


vhis work in 
fixtures, six in number, are mounted on 
tions of the lathe. After the pistons are bored at the 
bottom end and turned to the grinding size they are 
dropped into the fixture so that the hubs rest in the 
V-block A. The strap B is swung into position and the 
tap-screw C tightened by hand. The thrust-block ) is 
then set against the work, but not tight enough 
to spring it. 
for each fixture, one for the drill and one for the reamer. 

The only trouble experienced with the outfit was keep- 


up snug 
Two well fitted slip bushings are used 


ing chips from getting between the bottom of the work 
and the seat of the fixture. This was overcome by hang- 
Ing a hose connected with the compressed-air line ina 
The was fitted 


convenient place over the turret. hose 


with a push-button air valve that could be operated with 


one hand. 


A. W. MASSECAR. 
Buffalo, N. Y. 
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Stopping a Chatter in a 
Miller 


We were having trouble with one of our millers chat- 
tering so that good work was impossible. We tightened 
the gibs just as tight as we could and yet move the table 
and still the chattering continued. We thought that the 
feed nut was worn so we took that out but there was no 
perceptible shake in that. Then tightened up the 
check nut A, as shown, and the whole trowble was over. 


we 
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THE CAUSE OF THE CHATTER 


The table moved on the feed screw between the cheek 


A and the shoulder B and so caused the chattering. 
A. S. RogrHe.y. 


hut 


Greentield, Mass. 
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End Safety-Cap for Rods and 
Shafting 


A simple means for protecting workmen from the ends 
of rods and shafting is to cover these ends with a safety- 
cap, as shown in Fig. 1. This cap is made from. cold- 
rolled stock, having a hole bored in it a trifle larger than 
the stock on which it is placed. A spline A is cut in the 
ap as shown, into which is fastened a light spring B. 
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Exp Sarery Car ror Rovps AND SHAFTING 

In order to keep the cap on the stock, a small notch is 
filed near the end of the stock as at (', Fig. 2, into which 
the spring B will latch. This holds the cap firmly to the 
stock, 

To remove the cap, simply turn it to one side; this will 
force the spring out of the notch and it is then easily 
slipped off. 

JAMES E. CooLey. 
Hartford, Conn. 
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Welding a Broken Cast-Steel 
Crankshaft 


The illustration shows a three-throw crankshaft from a 


5x10-in. triplex single-acting pump. This shaft is of 


cast steel and broke across one of the webs, as shown. The 


This 


break was V-shaped across the width of the web. 











WELDING A Broken Crank WEB 
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fact suggested the idea that it could be repaired by 
shrinking a heavy band around the broken web, this band 
to hold it together while welding and to afford additional 
strength. 


A band of 1x4-in. steel bar was forged of the proper 


size to shrink tightly around the web. This measured 
about 36 in. around; 14-in. shrinkage per foot was al- 
lowed after the band was shrunk in place. The metal on 
each side of the web at the crack was removed in a \ 


shape about one-third of the way through from each side. 
These V-grooves were filled with welding metal, and the 
band was welded to the web all around by the oxyacetylene 
process, 

The work was carefully done, the shrinkage being done 
with the shaft in its bearings. This held it truly in line. 
The 


prevent 


welding was done from each side simultaneous!y to 
warping. 

L. H. BurkKuart, 
Kngineer, Struthers-Wells Co. 


Chief 


Warren, Penn. 


Estimating Material Chart for 
Work 


The chart that has 
ent for ordering stock, and is valuable both to the draw 


shown is one heen found conven- 


¢ room and shop. The inside figures represent the 
length of piece required. The outside figures give the 
number of linear feet of stock necessary to make 100 


nieces, 


et of Stock 
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we Ke | 
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Tue EstTiMATING 


If the length of 
27% in., and there is an allowance for cutting off of \% 
in., the total length would be 3 in, Referring to the chart, 


For example: a piece as per order is 
) 


~ 


the figure 3 (inside), is opposite figure 25 (outside) ; 25 
ft. is therefore required to make 100 pieces 3 in. 
RicHARD 


long. 


RUSSELL. 


Boston, Mass. 
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The Economy of Solid Spoked 
Gears 


There is as sreat a variety in the design of small cast- 
iron gears as in any part of machinery. Three designs 
are possible, plain, web and arm, but the variations on 
these designs are approximately infinite. It is the cus- 


designers to begin to web their gears 


tom among many 
as soon as they can make the web even \% in. wide radi- 
ally and to change to arms as soon as they are about 
2 in. long. 

a change gear 1-in. face, 1-in. hole, the set 
t-in. diameter, when 
4-in. thick, 
in. This 
is primarily done to save metal, and when it was neces- 
off the Today the 


negligible at least 


Taking 
would be made plain up to about 


it would he webbed, with the web about 


then it would change to an arm gear at about 7 
metal to save labor. 


sary to nibble 


labor saved is for almost everyone 
roughs out gears on a turret machine that sweeps off the 
whole the With a arm 
gem there should be an additional operation to chamfer 


the e the that is 


often omitted especially for gears that are 


face of fear at once. web or 


hub and inside of the rim. but 


] 
iges ol 


col ealed. 


THe Amount OF METAL SAvep 


The surprising thing. however, is the small amount of 


metal that is saved. On the gear mentioned at = 4-in. 


diameter, only 1 Ib. of metal is saved, at 6-in., there is 


a saving ol % Ib., at S-in. with arms, the saving Is about 


The saving 


the 


? lb. where it would be 4 |b. with a web. 


is really only of the cost of the pig iron, for of two 


is much more labor and more poor castings from 
the still in the 


case of those with arms. This means only a shade over 


there 


the foundry more 


with web gears and 


a cent a pound or from 1 to 7e. each per gear, from which 
it is clear that there will have to be a considerable num- 
ber of gears made from each pattern to justify the extra 
cost of pattern making. For jobs requiring only a small 
number of castings and especially where there is no ex- 
pectation that a second lot of machines will be built, a 
pattern sawed out of a solid piece of ordinary wood will 
suffice. A pattern for even a plain gear of small size 
that is expected to stay flat for years so that successive 
lots may be made from it should be built up of at least 
three layers with the grain crossing and it will probably 
be impossible to get a real pattern maker to resist the 
temptation to put in a lathe and turn it, even though he 
would resent the imputation that he could not follow a 
circular line on the band saw closer than the melder can 
be relied on to rap the pattern alike in all directions in 
the mold. In either case the labor of re-chucking and 
cutting out the web on the other side is the same whether 
it is turned on one side first or not. It is safe to say 
that it takes at least two hours extra labor or at 
$1.50 in cash to make small web-gear patterns over plain 
ones, unless one is making a set and has the equipment 
all in readiness. A hundred and fifty of the 4-in. gears 
would have to be made to get back the extra cost of pat- 
tern making. ‘Then it costs still more to make arm-gear 
patterns. It does not cost in any close proportion to 
size. It takes little longer to joint up the arms and fit 
them into the rim on a 12-in. gear than on an 8-in. one. 
The only extra cost is in the little time spent in whittling 
the arms into shape. A full day’s work is usually spoiled 
in making up a single arm-gear pattern of moderate size 


least 
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and that least $6 investment so that the 
8-in. gear which represented a saving of 7 lb. of metal 
would have to be made 86 times to justify 


represents at 


. ns 
costing ¢c. 


the labor involved. 


If gears are to be made by the older shop process of 


chucking, squaring on a mandrel and turning the face, 
there is a great saving in labor by either webbing or mak- 
ing the pattern with arms, but in such a case, it is al- 
most certain that there will be a small number to be 
made. 

It is evident then that it is customary to begin to web 
gears at a smaller diameter than. is desirable for economy. 
There is another thing that is to be considered and that 
is that we are not in the habit of making the webs as 
thin as they might be. There is no limit in this direction 
except the ability of the foundryman to pour the casting. | 
remember once making a gear pattern and by some slip 
in my calculations, got the web so thin that I could see 
light through it. I did to admit that I had 


spoiled the job, so 1 shellacked it until there was no dan- 


not want 
ger of anyone noticing it and sent it along to the foun- 
dry. They had to try three times before they got a good 
casting but they finally got it without discovering what 
From this I judge that webs could be 
thin, that but 
pretty thin just the same. The other thing that is needed 
instead of arm 


the matter was. 


got down pretty not so thin as one, 


is more courage about using web gears 


gears. There is no question but that in exposed places 


on machine tools one’s artistic sense is pleased by 


seeing nicely proportioned arms instead of webs, but the 
exposed gear is rapidly giving way to more sightly gear 
Under there for the 
to save metal. 


covers, these covers is no need 
arms except 

All that has been said about cast-iron gears applies 
equally well to those made of steel castings except that 
the material is more costly and the labor of molding is 
increased still more by every complexity in the pattern. 
So few bronze gears are used above the size of pinions 
that no rule is really necessary. 

Another way in which we are apt to spend money in 
the attempt to save it is in coring holes. <A 1-in. core 
must be about 5 in. long to take out a pound of metal. 
When the quickest way to get the metal out of a hole was 
to use a blacksmith’s flat drill, it probably was better to 
get the most of it out in the foundry, but today the skill 
needed to use those flat drills to advantage is needed in 
other places, while the high-speed drill will go through 
any number of small holes in the time it took to get 
one true out in those times, and that without any pilot 
hole cored ahead of it. 

E. H. Fisn. 

Worcester, Mass. 


a 


In casting brass, always melt the coarsest material and 
that having the highest melting point first, and then add the 
more volatile or easily oxidized constituents. 

* 


In hardening dies and punches, in which there are screw 
and dowel-pin holes, it is common practice to plug the holes 
with asbestos, either the wick or granulated. When this is 
done, trouble is often experienced in cleaning out the holes 
inasmuch as the asbestos sometimes becomes baked on. To 
avoid this trouble, the asbestos should be mixed with graphite 
and oil inasmuch as holes plugged with this mixture can be 
readily cleaned and will be found entirely free from scale and 
the like. 
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The History of Drafting 


1 was much interested in following the evolution of 
drafting from the picture of the past to the diagram of 
the present by George F. Summers on p, 895, Vol. 40; 
and also in the editorial on drafting on p. 916, Vol. 40, 
both of which are reminders of confusion that has arisen 
in the use of the present-day drawings and causes me to 
think that we may have gone a little too far from the pic- 
ture idea for the most practical results. 

More or less enthusiasm always goes with a fashion 
and sometimes carries it beyond a practical point. These 
remarks are not from an artistic standpoint as I would 
not have the draftsman spend any time in beautifying 
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Hisrory or DRAPTING 


the drawing but would ask him to spend sufficient time 
and use enough space to convey a clear understanding of 
what is needed to others who have no time to spare pon- 
dering over doubtful matters, he should not feel that 
he has done his whole duty when he makes a drawing 
correct according to standard rules and practice, until it 
shows plainly to those who use it what is required. 

Two cases that have been misunderstood and conse- 
quently have caused trouble will serve to illustrate my 
meaning. 


SoME EXAMPLES 


ln the accompanying illustrations, Fig. 1 shows the way 
a drawing was made and Fig. 2 shows a way that it might 
have been made. The latter method would have occupied 
more space on the sheet but would not have been as likely 
to have been misunderstood. Although it cannot be said 
that Fig. 1 is inaccurate, yet it is not nearly as plain to 
te average mechanic as Fig. 2 and it leaves him free to 
make a rounded or square outside corner as he chooses. 

Fig. 3 shows a drawing of a piece to be made of fiber, 
such as is largely used in electrical work and was to be 
cut from a sheet of the proper thickness. The thickness 
of the piece could vary in either direction '/,, in. but the 
distance from A to B needed to be reasonably accurate, 
say within a limit of 0.002 in. plus or minus. It is a 
well known fact that ordinary sheet fiber does vary in 
thickness as much as */,, In. and is seldom true to size. 

Now assuming that the workman was _ instructed 
otherwise than by the drawing—to cut the pieces from 1- 
in. sheets—which is a reasonable supposition, he would be 
likely to have pieces of different thicknesses, but this 


PORPTEEETEOTEET TURE PGA TSAO EET CLL UU ee Co 
would not be likely to cause him much worry because the 
most practical way is to mill wide and shallow rather 
than narrow and deep, therefore he would lay the pieces 
down on the surface C to mil! them and thereby maintain 


the 54-in. dimension called for. 


Now with the slight changes shown in Fig. 4, he would 


note that the thickness over all need not be accurate but 
that he was given no privilege of tampering witn the 
$¢-in. dimension; this, of course, compels him to adopt 
ome other procedure. [lis method would probably be to 
place the side )) against the stationary jaw ol the vise 
to do this milling. In no case should the workman be 
obliged to add to or subtract from other dimensions to 
obtain a dimension that is essential to be made within 
close limits. 


Marvin H. Baur. 
Watervliet, N. Y. 


Better Imspection on Exported 
Machines 

The editorial on }). L050, Vol. 40. is one that will bear 

careful consideration from all who have dealings with for 


eign countries, and voices a suggestion which should bea 


fruit. It brings up a question which is of moment to 
machine-tool builders perhaps especially, but is also vital 
to all traders. 


By the behavior o 


your machines, and yourselves too, 


f vou go, the whole industry, the whole nation is judged, 


and so you are not merely representing yourself, your 
product, your ideas, but the product of your nation, the 
leas of your whole race. A people which does not know, 


can only judge by the samples that it sees whether the 
sample be of a machine or of a nation 

A machine going to a foreign country has no standard 
by which it can be judged. It must be as perfect as 
human skill can make it, for every defect will be glaringly 
apparent in a community where no adjustment can be 
made, where no repairer can be found to treat the patient 
with any sort of consideration. One defective machine, 
however slight these defects may be, will do more dam- 
age to a trade than a dozen satisfactory machines can re- 
pair in many a day. 

In the early days of industry, the tool imports from the 
United States to Great Britain acquired the reputation, 
whether deserved or not, of flimsy construction, inability 
to stand up under hard wear and tear, and though this 
defect, if it ever existed, has long since been rectified. to 
this day you will find among certain people the belief 
that the words “American” and “flimsy” are synonymous, 
just as British tools have a reputation for useless weight 
and slowness of operation in this country. That neither 
charge is now true, the foremost makers on both sides of 
the ocean would be the first to admit, but the old ideas 
die hard and the average man in both countries in in- 
fluenced, either conscionsly or unconsciously by them. 

Maurice Fox. 


New York, 
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Accepting the Inevitable 
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: None but a Fool would try to sweep 
: By Brerron BraALey The floodtide back to the restless deep, 
: And Progress, sure as the foaming tide, 
Losses the Fool and his broom aside! 
. So the doubters may doubt and murmur 

' And the croakers may croak and wail, 

; : 

r And the orators rave and thunder 

; And the prophets of ill grow pale, 

; But the Spirit of Progress conquers, 

: And out of the stress and strain 

. We come to a wiser justice 

. And a wider sharing of gain. 

r 

r 

t 

' 

r 

r 

r 

r 

r 

i 

1 

1 

r 


It’s useless to fight and struggle 
With forces you cannot stay, 
It’s foliv to go to battle 
With weapons of Yesterday, 
And the thoughtful and wise employer, 
With mind that is calm and clear, 
Will never be wasting power 
In fighting the thing that’s here! 


And whether it’s Greater Safety 
Or a newer and better plan 
For making a fairer bargain 
*Twixt Master and Workingman, 
Or a simpler and juster method 
For meeting the certain cost, 
When the fateful Something happens, 
And a life or a limb is lost. 


Whatever the form of Progress, 
Whatever its rules or laws, 

The thoughtful and wise employer 
Will study them clause by clause; 

He will learn how best to handle 
The burden that he must bear, 

And he will not waste his forces 


He will not rave of ruin 
Nor mutter and moan in gloom, 
He will not think of Progress 
As bringing his shop to doom; 
But facing his new-found problem 
With all of its fret and irk, 
He’ll dig in his brains and solve it 
As part of his daily work! 
None but a Fool would try to sweep 
The Hloodtide hack lo the restless deep, 
And Progress, sure as the foaming tide, Written expressly for 
T' osses the Fool and h is broom ast le ! the American Machinist 
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Editorials 





The Point of View 


A manufacturer of safety devices for punch presses 
has taken us to task. He thinks we ought not to print 
drawings and descriptions of such safeguards among our 
practical letters and discussions; as these guards are 
manufactured and sold we should leave out all suggestions 
as to home-made designs and constructions—so he tells 
us. 

Is this a proper point of view? We think not. 

In the first place why single out punch-press guards 
and not include all the jigs, fixtures, cutters, and special 
machines that make up our columns? The attack must 
be justly broadened to include all or it must fall. When 
thus broadened it is an objection to all publicity as to 
special tools, methods and machines. 

When put in this light the objection is evidently made 
from a wrong viewpoint. It is from the viewpoint that 
writes over the factory door, “No Visitors Allowed.” The 
opposed viewpoint writes, as John kK. Sweet did s0 many 
years ago over his shop down in Syracuse, “Visitors Wel- 
come.” 

But to return to the particular devices; punch-press 
guards: Published descriptions of such home-made de- 
vices are an important part of the educational work in 
introducing them. When a mechanic makes one and sends 
in a description for publication, it shows that he has been 
educated to see the need for it, has met that need and 
wishes to help others through his experience. 

As a rule such devices are made for a particular need 
and are not adapted to any general application. They 
would be of use on only a few machines. Further, the 
manufacturer who wants such guards in quantities seldom 
make his own if he can buy what he wants. Home-made 
devices are expensive. 

Thus the publication of descriptions of such safeguards 
suggests their need more than anything else. This sug- 
tion is advantageous to everyone concerned. The advan- 
tage to the manufacturer is the broadening of his market, 
for presumably he has a device of merit and general ap- 
plication or he would not try to sell it. The advantages 
to the others concerned are evident. 


* 


Station-Type Machine Tools 


On Jan. 1 of this vear there was no station-type ma- 
chine tool being actively marketed in this country. Since 
that time four of these have been illustrated and de- 
scribed in our columns. These are interesting facts when 
we consider the present development of the machine- 
building industry. 

“Station type” describes those machines which have a 
number of machining positions, one loading position, and 
means for automatically traversing the work from the 
loading position in sequence under the working positions 
and back to the loading position. The operator stands in 
one place and chucks and removes the work. 
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This type of machine tool is by no means new, for 
many have been built for special work. Put so far as we 
can learn, only one machine of this type has been mar- 
keted up to the immediate present. That machine was a 
three-station drilling and tapping machine put on the 
market some 27 years ago, and called a “Duplex drilling 
end tapping, or drilling and reaming machine.” There 
were two working positions and the loading position. 

Of the four machines which have been put on the mar- 
ket this year two are chucking, boring and turning ma- 
chines, one a drilling machine, and the fourth a miller. 

All have been developed to meet the needs of econom- 
ical, repetition manufacture. In each an effort has been 
made to make the most of the working time of the opera- 
tor, and at the same time permit of using an operator 
having less mechanical skill than is required to handle the 
regular types of machine tools, 

We have previously commented in these columns on the 
promise that the year 1914 will be a memorable one in 
the history of new machine-shop developments, The 
station-tvpe machine tool is one of these developments. 


Constant, Variable and Adjust- 
able Speeds for Motors 


The question of what type of electric motor to use for 
driving a given machine or line shaft is one which con- 
stantly arises in the modern shop, and in such cases an 
understanding of the terms constant, variable and ad- 
justable speeds as applied to the motor, is necessary for 
an intelligent handling of the problem. 

Expressed in simple terms, electric motors are used to 
produce torque and speed. The combination of torque 
and speed results in power. A given torque at the pulley 
of the motor implies relatively low or high power depend- 
ent on whether the speed of the motor is small or large. 
In the correct use of motors, therefore, the speed and 
torque requirements of the machine with which the motor 
is to be used should be covered by the motor which is to 
drive the machine. 

The ( hara ter of the load Is thus seen to have a definite 
and important relation to the motor. To determine 
whether the motor to be used shall be of constant speed 
at all loads, or whether the speed shall varv with the load, 
it is necessary to know whether the character of the load 
is such that it should be driven at constant speed, as in 
the case of a lathe, or that the speed should vary with 


changes in the load, as in the case of a crane hoist. 


} } 


Due to the different features of different loads, it has 
become the custom to rate electric motors in t rms of the 


] 


character of the load to be driven. Thus a constant- 
speed motor implies one in which the speed of the motor 
and hence of the load is to be practically constant no mat- 
ter what the value of the load may be. The constancy of 
speed here refers to the ability of the motor automatic- 
ally to maintain constant speed at all loads without any 


adjustme nt exterior to the motor itself. and hence is a 
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rtv of the motor due to its inherent characteristics. 
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Direct-current motors of the shunt-wound type are 


classed as constant-speed motors, also the ordinary alter- 
nating-current induction motors. In each of these cases 
there is a slight falling off in speed with increasing load, 
hut this is so small in amount that the motor is called a 
constant-speed motor, and the term means in effect prac- 
tically uniform running conditions at all loads, 

It is quite likely that it 
change the speed of a motor of the constant-speed type. 


may become necessary to 
For example, in driving a lathe, several cutting speeds 
may be necessary, but at each of these particular speeds 
practical constancy of speed is desired after the adjust- 
ments have been made for a given cut. Thus, a constant 
speed motor may be used to drive the lathe, but may be 
provided by means exterior to the motor itself for secur 
Ing i number of different speeds, for each one of which 
practically con-tant speed is maintained by the motor 
This feature 


gives rise to the so called adjustable-speed motor. 


after the adjustments have been made. 

In still other cases, it is desirable for the speed of the 
motor automatically to fall off appreciably as the load 
is increased. Since the power required to drive a motor 
depends both on the torque and on the speed, if the motor 
which raises the hoist continues to run at a fixed speed 
independent of the load placed on the hoist, the power re- 
The SO called 
series-wound direct-current motor has a tendency to run 
This action is 


quired to drive it may become excessive. 


at a lower speed with an increasing load. 
automatic and depends on the internal properties of the 
motor only, and not on external adjustments, thus giving 
rise to the term variable-speed motor. A common ex- 
ample of variable-speed motor drive is that of crane 
service where series motors are often used. These motors 
adapt themselves automatically to the load, running at 
low speeds for heavy loads and at higher speeds for light 
It is apparent, therefore, that in the construction 
of the motor itself, it may be made to possess the most 


loads. 


advantageous speed conditions in relation to the load it is 
to carry. 

The torque requirements are practically of equa! im- 
portance with those of speed. Some loads require large 
torque at starting and less after normal running condi- 
tions are reached. In this respect, as in the selection of 
the proper speed conditions, the motor must be adapted 
to its load. A series-wound direct-current motor in addi- 
tion to possessing variable-speed features has a large tor- 
que at starting, while the shunt-wound motor, although a 
constant-speed machine, does not possess a large start- 
ing torque. It is sometimes necessary to have a fair con 
stancy in speed and at the same time a heavy starting 
torque. By a simple combination of the shunt and series 
windings on the same machine, ‘these two features are 
realized in the compound-wound motor. 

I’rom the foregoing, it is obvious that the selection of a 
motor involves far more than the mere purchase of so 
many horsepower, Suiting the motor to the load in- 
volves, on the contrary, a hich erade ot engineering skill 
and unless the importance of this fact is appreciated, the 
motor equipment in the shop is apt to be both inefficient 
and costly in comparison with the equipment which 
might be employed if the speed and torque requirements 
of the machine were first studied and the choice of the 
motor made accordingly. 
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Simple Welding Fixtures 

Autogenous welding has now left the experimental 
stage and is used in regular manufacturing, although 
before only used on repair jobs. Under modern condi- 
trons, many parts which were formerly produced either by 
riveting or butt or seam welding are now much move 
quickly fashioned by autogenous welding. 

Fixtures of various kinds have been made with the idea 
of improving the method, and by their use it has been 
found on many kinds of work that welds can be made 
both better and more quickly. These fixtures differ from 
those used on other machine-shop jobs in one very import- 
ant particular, their design is essentially simple and with 
u little thought one of these simple fixtures can be made 
to suit a variety of different parts. This simplicity is 
also a marked feature of the fixtures for the cutting 
torch. 

Some of these fixtures need only be some sort of holding 
cradle securing the part, if it be of light section, with a 
simple framework to guide the torch and keep it at the 
correct height. The torch may be either fed by hand or 
mechanical means of some kind may be adapted to feed 
it regularly and steadily. Many of the fixtures used both 
for the welding and the cutting torch have been shown 
recently in these pages, and their simplicity of design 
should be observed. 

3 
One Reason Some Shops Can- 
not Pay High Wages 


We are too apt to think of each shop, or each man as 
an independent unit, and not to realize how closely they 
are related to each other. The treatment accorded men 
in one plant is by no means as independent of men in 
other shops, even in remote districts, as might appear. 

As an example we might easily take some of the ex- 
tremely large manufacturing plants in which men are 
particularly well treated both as to sanitary workshop 
conditions and wages, and we are apt to wonder why all 
shops cannot do the same. But, while it is probably true 
that this might be done in more instances than actually 
occur, it is well to remember that this may possibly be 
one of the reasons that smaller shops cannot treat their 
men so well. 

The large shop, for example, buys material in extremely 
The 
very size of orders enables it to secure the lowest pos- 
sible price, which means that the shops supplying them 
And the very fact that these 
accessories must be sold at such a close figure to the large 


large quantities and also buys many of its parts. 


have to figure very closely. 


concerns may be the reason that the smaller firm cannot 
accord its men equally good treatment. It is a fine and 
commendable thing to provide the best shop conditions 
and pay the highest wages. But if this is made possible 
by squeezing the price of purchased articles so low that 
the shops in which they are made cannot maintain at 
least a normal standard in either direction, it is clearly 
a case of robbing Peter to pay Paul. 

Nor can the excuse be given that the accessory manu- 
facturer does not have to take the contract. For while 
this may be true in some cases, it is too often a case of 
“Hobson’s choice” that is offered, of accepting the low 
price or shutting up the shop. All of which goes to show 
that we cannot neglect the other fellow in any scheme of 
real advancement in workshop or other conditions. 
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Large Horizontal Drilling and 
Boring Machine 


A large size, No. 8, horizontal drilling and boring ma- 
chine has been added to its line by the Pawling & Har- 
nischfeger Co., Milwaukee, Wis. The machine is self 
contained, has a working area of 60 sq.ft., has a wide 
range of speeds and feeds, and has been -especially de- 
signed for convenient operation. The general lines of 
construction follow those of the No. 3 machine previously 
described in these columns. 

The carriage is elevated and lowered by hand or 
power, the latter used for rough settings of the spindle 
and the former for final adjustments. The elevating 
mechanism consists of a reversing cone friction clutch, 
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hevel and spur gears driving a nut on the vertical station- 
ary screw in the column. Hand control is through the 
large handwheel seen above the spindle in the illustra- 
tion. 

Grouped above and in front of the spindle are all of 
the operating wheels and levers. Thus they are central- 
ized and convenient. The small handwheel on the ver- 
tical square shaft operates the motor controller, the 
long handle near it starts, stops and reverses the spindle, 
the handwheel below is for setting the carriage, the ad- 
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joining handle for the vertical power traverse, and the 
wheels in front for the hand and power feeds, Three 
other levers at the right control the setting of the gears 
or speed and feed changes. 


The motor controller gives 20 changes of speed. and 
the gear is in ellect a double back gear, thus multiplying 
the 20 speeds by 4, giving SO in all. The range of these 
speeds is from 1044 to 528 r.p.m. 

There are eight feeds for each spindle speed, ranging 
from 0.008 to 0.148 in. per revolution, 

A TY hp., 750-1700 rpom., variable-speed motor is 
recommended for driving. The horizontal feeding distance 
is 30 in., vertical carriage travel 6 ft. 10 in., table 8x6 
ft., spindle 344 im. diameter with No. 6 Morse taper 


hole: weight of machine complete, 22.000) |b. 


Engraving Machine 


The illustration shows the mechanism of an engray- 
ing machine, recently brought out by Schuchardt & 
Schiitte, New York. 

This machine has the pantograph as a basis and engrav- 
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ENGRAVING MACHINI 


ing can be done with it « metals and other materials. 
The reproductions are made from a model in any pro- 
portion Trom ] to ] To 10 to | The pantograph Ww 1] 


over a surface 454 in. square, but by the use of the long- 


and cross-feeds on the table, an area 10x12 in. can be 


] 
covered, 


The weight of the pantograph is taken on a swinging 


arm, held between centers. One end of the pantograph 


spindle equipped with a special eutter. The eutters run 


] 


at high speed and have a single cutting edge. A erinding 


attachment is provided so that cutters can be accurately 


in duplicate. Circular relief is automatically 
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ground on the cutters by means of a controlling cam on 
the grinding attachment. 

The driving pulley is mounted on a separate bearing 
and drives the spindle through a floating drive, so that 
the belt pull does not come on the spindle. 

The cutter is lifted out of the work instantly by 
Micrometer adjustment is provided for 


means of a lever. 
the cutter spindle. The table holding the copy is mounted 


on a swiveling base. Special attachments, such as divid- 
ing head and spherical attachments, are furnished if de- 
sired, 

HMeavy-Pattern Motor-Driven 

Planer 

This heavy-pattern planer, with four heads and rever- 
sible motor drive, 1s provided with 10 cutting speeds, 
from 25 to 60 ft. and 10 return speeds up to 100 ft. 
The machine has rapid power traverse to the heads, 
and is equipped with steel gears and steel rack. 

The motor shown at the top of the arch delivers its 
power through spur gears to the rail-elevating device, 
thence to the horizontal rapid traverse shaft at the top, 
which has a bevel gear meshing into the vertical rapid- 
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traverse shaft at the side of the housing. This in turn 
transmits its power to a pair of spur gears at the end of 
the rail. 

The regular feed is transmitted to the heads in the 
usual way, from the friction on the end of the pinion shaft 
to the trigger or feed gears at the end of the rail by seg- 
ment and rack. The feed and rapid power-traverse gears 
on the rail and rod are free to until 
ciutched by a spool between them, which has a neutral 
This prevents 


screws revolve 
position in which neither one is engaged. 
engaging both the rapid power traverse and feed. 

The three handles at the end of the rail control the 
clutch spools, while the handle just under these engages 
the rapid power traverse. Moving this handle to the right, 
the heads will follow the same direction, to the left, 
the heads will go to the left. 
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The rail and side heads are taper gibbed throughout 
and the rail heads have micrometer readings in any direc- 
tion. 

This machine has proportions of 36x36 in. by 8 ft., and 
represents the latest addition to the line made by the 
Cincinnati Planer Co., Cincinnati, Ohio. 

Universal Portable Electric 

Grinder 

The portable electric grinder shown, of the aérial type, 
was developed by the Standard Electric Tool Co., Cin- 
cinnati, Ohio, for surfacing rough castings and for buf- 


fing. 
This tool has a universal motor that operates on both 
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alternating and direct current and is especially adapted 
to low frequency current, such as 25-, 30- and 40-cycle 
circuits. The motor is form wound and impregnated in 
Bakelite. 

The tool has a speed of 6000 r.p.m. and is fitted with 
an emery wheel 4 in. in diameter with 1-in. face. Ball 
bearings are employed throughout. The motor has ca- 
pacity of 4% hp. and is durable and efficient. 


"98 


Variable-Speed Electric Fan 

The fan illustrated is a recent product of the Diamond 
Flask & Clamp Co., Richmond, Ind. It is designed to 
permit of speed adjustment, thus regulating the tempera- 
ture of the shop. 

















VARIABLE-SPEED ELEcTRIC FAN 
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The friction wheel, which is controlled by the handle 
shown, engages the disk and governs the speed. It can 
attain a speed of 200 r.p.m. Turning the handle to the 
right disengages the friction wheel ; to the left engages it. 


Automatic Drill Chuck 


The illustration shows an automatic drill chuck of 
wide range, known as the “Quictite” chuck, and manu- 
factured by the Auto- 
matic Drill Chuck Cor- 
poration, Detroit, Mich. 
[t is an improved form 
of the chuck described 
and illustrated on page 
79, Vol. 37. The 


chuck is made in three 





sizes, which will grip 
all sizes from No. 40 
to 1-in. straight-shank 
| drills. The light cap of 

the older-type chuck, 
which was held to the 





body by screws, has in 
this chuck been re- 
placed by a heavy 
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directly on the hody. 
AvTomMaAtic Dritt CuucKk The cap is provided 


with a square opening 
in the center, which accommodates a driving square on 


the shank. 


Electric Annealing Furnace 

The electric heating furnace shown was designed for 
annealing brass and german-silver flat-ware blanks. The 
framework is made of steel shapes and plates, and is 15 
ft. long, 8 ft. wide and 7 ft. 6 in. high. The doors 
are located at both ends of the furnace. 

A mechanical pusher operated by compressed-air cvl- 
inders running over cast-iron idler sheaves operates the 
pusher mechanism located at the charging end of the 
furnace. The material under treatment is packed in steel 
pans 20 in. square, which are forced through one after 
another, seven pans being in the furnace at one time. 
The pans passing through the furnace are supported by a 
hearth made of cast-iron grids 24 in. square, and are of 
special design, to prevent undue warping at furnace tem- 
peratures. The pan coming out of the discharge end of 
the furnace is automatically dumped into a water-sealed 
discharge hood. The metal under treatment falls into a 
tank of either clear water or pickling solution, depend- 
ing upon the cleanliness of the material before it is 
charged into the furnace. The pan itself is caught by 
two rails and held suspended above the trough and may be 
taken out from under the water-sealed hood through a 
counterbalanced swing door. 

The material is not exposed to the atmosphere at any 
time after entrance to the furnace until it is taken from 
the quenching tank cold. 

The electrical equipment consists of a special 200-ky.-a. 
transformer, built bv the Pittsburgh Transformer Co., 
and arranged with 12 voltage taps. The switching mech 
anism is so connected with the transformer leads that a 
fine regulation of the voltage, and hence the wattage, may 
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be readily obtained. This switch is mounted on a switch- 
board frame and is located directly in front of the trans- 
former. The instruments on the switchboard panel are a 
Weston wattmeter and a Foxboro pyrometer. The latter 
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is connected up with a 48-in. couple placed directly over 
the pan about to be pushed out of the furnace, thus mak 
ing it possible to know exactly at what temperature the 
material is drawn. 

This furnace was designed and installed by the Ele 
tric Furnace Co. of America, Alliance, Ohio, 


~~ 


Beam Caliper 


The illustration shows a beam caliper, recently brought 
out by E. G. Smith, Columbia, Penn. The sliding jaw 
which carries the vernier is open from end to end on the 
side where the verniers are located, which greatly facili- 
tates setting and reading the measurements. One edge 
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Beam CALIPER 


is graduated to fiftieths with a vernier reading to 
thousandths of an inch. The other edge is graduated to 
sixteenths and the vernier reads to twentv-eighths of an 
inch. The jaws are 21% in. long and are hardened and 
ground. The tool is at present made in the 8-in. size 


only. 
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Wall or Post Radial Drilling 
Machine 


The combination type of machine shown requires little 


woe 
Ihe 


means of a 


explanation. 


the arm by handwheel screw and 


firmly clamped in any desired position, 


quick-return hand lever in addition to the regular hand- 


feed lever 





spindle head can be traversed along 
can he 
The spindle has a 


























WALL or RapIAL DriLLing MACHINE 


Post 


The spindle has an up and down travel of 9 in., and 
has a height of 56 in. The greatest distance of the spindle 
to the table is 18 in., minimum of 7 in. The 
spindle is No. 3 Morse and accommodates a 1! 4-1. drill. 

The machine weighs 800 Ib., and is a late product of 
the Canedv-Otto Mfg. Co., Chicago Heights, Ill. 


with a 


Boring-Bar Holder 
The illustration shows a boring-bar holder, recently de- 
veloped by the Ready Tool Co., Bridgeport, Conn. It is 


especially designed for large sizes of bar. 
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Bortnc-Bar HoLper 


The holder replaces the tool post and by tightening 
up the two nuts shown, both the boring bar and the holder 
are clamped. 

It will be noted that the upper part may be racked 
to afford adjustment for different heights in the various 


makes of lathes. 
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Precision Suriace Grinder 


The grinder shown has a capacity for work up to a 
12-in. circular range and not thicker than 8 in., and is de- 
signed to grind to within 0.0004 in, 

The head is supported on a vertical oscillating columu 
which is attached to the feed shaft actuated 
by a pawl and ratchet, One tooth movement of the ratchet 
wheel lowers the head 0.000125 in, The machine is 
equipped with a magnetic chuck mounted on a spindle, 
which is operated by a cone-clutch pulley connected b 
gearing to the cam, which operates the wheel column. 
The stroke of the oscillating wheel is regulated by ad- 
justment of the cam roll. The movement of the head 
and rotation of the chuck are controlled by the action of 
a lever at the side of the machine. The chu ok has two 
speeds and is operated by hardened-steel gear: 


1 in. long, 
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Rorary SuRFACE PRECISION GRINDER 

When equipped for work on cast iron, such as piston 
there is provided a special wheel cover with an 
to which can be flexible hose. A 


different-style pan is also provided to increase accessibi! 


rings, 
opening connected a 
It\ when grinding single-piece work. 

The machine carries a wheel 12x34 in., has a vertical 
adjustment of 8 in., and weighs 1400 Ib. It is a recent 
development of the C. G. Garrigus Machine Co., Bristol, 
(Conn. 


SemieFluid Graphite Lubricant 

A semi-fluid concentrate containing graphite, so pre- 
pared as to insure the perpetual suspenson of the graph 
ite when mixed with lubricating oil or crease has heen 
placed in the market by the Lumen Bearing Co., Buf 
falo, N. Y., under the trade name of “Leysoyl.” 

By reason of its power to suspend graphite, the com 
pound is claimed to increase and improve the lubricating 


~qualities of all oils and greases. 

















AMERICAN 


July 2, 1914 


Gear-Testing 


By WILFR 


SY NOPSTS—A brief 


result of the 


description of a gear-testing ma 


chine which is the efforts to realiz in con 
rpose ir continu 
ing the expe riments upon the strength of gear teeth re 
ported to the Prof. Guido H. Marr, at th 


meeting in 1972. The machine is the San 


as that deve loped for the Commattee on NStand- 


crete form an ideal machine for the pu 
SO¢ rety hy 
annual 
principle 
Like the previous machine, it ts 
leeth of the 
hut the 


driving 


“sas ior Involute (rears. 


designed to pul a working load on the gears 


i t] out consuming ain ¢ recessive an ount of powe - 
constructive pinion on the 
shaft mates with two qears, one of which ts attached to 
the end of a shaft and the to the end 

solid shaft which passes through the hollow shaft. The 
load is appli dbya pne umatic cylinder which prod 
shafts 


features are new, A 


hollow other 
uces 
a torsional movement between the two concentric 
ou which the two gears are placed. This causes one of 
i] ( fiwo gears to press against one side of the pinion les th 
a ad the other to press against the othe r side. The 
driven gear. 
power with the 


loaded through the pressure of the pneumatic cylinder is 
/ / I 


pinion 
rT? 
The 


gears 


thus becomes in effect a driver and 


required to drive the apparatus 
only that required to overcome the friction of the teeth 
and of the journals. 


illustration, 
in conerete form an ideal 


machine, shown in the 


The 
bs the 
machine for the 


reported to the society by 


gear-testing 
result of efforts to realize 
purpose of continuing the experiments 
Prof. Guido H. Marx at the 
annual meeting in 1912. The possibility of testing heav- 
ier gears at higher speeds with comparatively little power 
problem remained to design 


occurred at once, but the 


® suitable machine which might also be used to supple- 
ment the experiments made by the Committee on Stand- 
ards for Involute Gears to determine the friction losses 
and the 
After making a number of preliminary sketches, I 


when I 


running qualities of various types of gearing. 


was 
aln ut to put them in the hands of a draftsman, 
meet Prof, E. P. 


had the 
of Professor who acc pted the 


fortune to Leslev, on 


Marvx’s 


preparing the working 


200d 


associates, task of 


drawing. The machine as it now 


uppears is due in large measure to his careful attention 


and skill in the perfe tion of every detail, and | am 
pleased to acknowledge many helpful suegestions which 
have broadened the scope of the undertaking and made 


the design a practical possibility. 


The machine proposed is based essentially upon the 


vrinciple of the machine used in testing by the Committe 


on Involute Gears, which is to put the teeth under a 


amount ¢ 


however, has been modified to facili 


we rking load without consuming an excessive 
power. The design, 
tate changes in the workin 
At the suggestion of 
only to change the 
but also to change 


¢ Joad and in the test gears em- 


ploved. Professor Lesley, it has also 


amount of the 
its direec- 


become possible, not 


working load while running, 


thus produc ng the effect of reversin loads upon th 


tion. 
teeth while running continuously In the same direction. 
*Paper presented at meeting of 1. Ss. M KE. at St Paul 


Minn., June 16-19, 1914. 





MACHINIST i] 


Machine 


p LeEWwIs 


Tike APPARATUS 


Lhe apparatus has a hollow shaft made in two parts 1 


and B, 
0 facilitate 


and united by a clamp .Y, also made in two parts 


{ nd ol 


steel gear ring G, 


assembling. At one this hollow shaft 


sa flange to receive the which serves 


part of the apparatus and is. str 
lie’ to 


there are 


as a permanent 


STTeSSEeS ( Testing, 


enough to resist the 
Besides the 


nd S, 


hollow shaft | two solid shafts f 


on which are mounted the gears or pinions to be 


tested. The shaft S passes through the hollow shaft A 


Oaks, 
—— 



































GieAR-TreSTING MACHINI 
has a flange, at one end vhich is mounted a test 
gear 7. The shaft (. parallel with the shafts A and s 
irries the wide-faced pinion 7??, which is in mesh with 
w” permanent gear ring G and test gear 7’. 
‘he shafts ! and S are connected at their oOpposits 
. i novel cde ce through which any desired amount 


cTion can be app ied tw the teeth. 


hether at rest or while rum me mn either direction To 


complish this purpose, thr he ow shatt { is flanged 


to receive the pneumatic evlinder M, in which is the pis 
ton .V, firmly secured to the shaft S. Pins DD are driver 
into the piston .V through the openings mn the evlinder 
M, and upon the projecting ends of thes pins rollers 


ial } 


RR are rr er eAaATrInGS \ holt 


hrough the 


mounted upon passing 


pins, piston and shaft secures the whol 


place, These rollers RR engage helical segments //// 
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let into the walls of the cylinder M. Air pressure can 
he applied to the piston V on either side to give a slight 
amount of end motion to the shaft S and so, through the 
action of the rollers upon the helical segments, a slight 
angular motion is produced between shafts A and WN, re- 
sulting in a pressure between the teeth of the gears upon 
these shafts and the teeth of the pinion on the shaft C. 
Pressure gages 0,0,, connecting with each side of the pis- 
ton area, are calibrated to record the resulting pressure on 
the gear teeth, taking account of the piston areas, the 
pitch of the helical cams H/ and the diameter of the gear 
wheels, 

Since but little power is required to drive the ap- 
paratus, the pinion P is simply clamped to the shaft ( 
by a nut on its tapered end. The shaft itself is made 
heavy for the sake of stiffness and a pulley Q, between 
bearings, is attached for driving from a countershaft or, 
if preferred, a motor drive may be used in connection 
with the extended end. When the gear wheel 7 is to be 
tested, the intention is to use it in connection with a steel 
pinion; and when the pinion 7 is to be tested, the inten- 
tion is to make it of cast iron and cut down the width of 
the teeth engaging with 7, by nicking down on either 
side to a smaller width of face. 

When a tooth breaks in the wheel 7’, 
P, it is important, to avoid the complete destruction 
of the apparatus by the jamming of the remaining teeth 
on their ends, to maintain the wheels @ and T in proper 
relation to each other, and for this reason, the stops AA, 
with their adjustable eccentrics £, The 
block A’ is clamped to the wheel @ through the interven- 
ing eccentric bushings FE. The intention is to keep 
one of the clamping bolts tight while the other is loosened 
and the eccentric adjusted to a predetermined amount 
of clearance on either side, after which both eccentrics 
These stops do not come into action 
Then they cause 


or in the pinion 


are employed. 


are to be clamped. 
unless a tooth is broken or deformed. 
both gears, @ and 7’, to run together. By means of 
these stops it is also possible to study the effect of a 
predetermined irregularity in forming or spacing the 
teeth. For instance, an abnormally wide space or tooth 
can be simulated, when broken out or purposely cut away, 
by the position of the stops and the pounding effect 
in running will be evident as the result of a certain 
measured irregularity. 

The shafts A and C are mounted in ball bearings to re- 
duce friction and as a matter of expediency the scale of 
the apparatus has been determined by the bearings FF 
on the shaft A. These are of the largest commercial size 
and to make them available the shaft A was cut in two 
and united by the clamp Y. The bearings for the hollow 
shaft are firmly bolted and doweled to a bed plate W, 
while those for the pinion shaft are adjustable to the 
diameter of the pinion used, a distance piece V of proper 
width being used in every case to prevent movement under 
load, 

It will be seen that the apparatus is capable of deter- 
mining to a nice degree of accuracy a number of unsettled 
problems of great practical importance at a small expendi- 
ture for wear and tear and power. Jigs will be made for 
drilling the gears G and T after cutting the teeth, so 
that the relative positions of the two wheels may be ac- 
curately fixed. Friction is practically eliminated in the 
ball and roller bearings, and what remains must become 
inappreciable under the well known influence of vibration 


MACHINIST 





Vol. 41, No. 1 





when running, except that due to air resistance and the 
friction in the teeth. With accurate means for 
measuring the power consumed, both of these variables 
can be determined better than ever before. The apparatus 
in skillful hands should, therefore, solve the mooted ques- 
tion of the effect of speed on strength, and questions 
of durability, wear and noise can be studied at a smal! 
outlay in power and materials. It is possible that some 
slight modifications may finally be embodied to facilitate 
construction, but the machine as shown is believed to 
contain the elements needed for an exhaustive examina- 
tion of the subject of gearing in all its phases and 
hope it will appeal to someone interested, who has the 
means to build it and time to experiment on the lines so 
well indicated by Professor Marx. 


some 
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ADMINISTRATION 
Six hundred 


AND 
and 


ACCOUNTS. By Edwars 
twenty-eight 64x94-in 


FACTORY 
D. Elbourne. 


pages; indexed; cloth bound. Price, $7.50. Longmans 

Green & Co., New York City. 

This is an extensive work dealing with problems of fac 
tory administration and accounts. It is intended for the 
business man, accountant and engineer, and is based en- 
tirely upon British practice. Although it contains an 
enormous amount of information, it is prepared in a style 
which has been dropped in this country for a number of 
years, 


There have been two marked tendencies in books on man- 
agement published recently in America. The first is the 
subdivision of the subject into important phases, and sec- 
ond, the treating of these phases through their fundamental 
principles instead of through the enormous detail and mass 
of their applications. The method of preparing this book 
has been directly opposed to these two decided tendencies in 


this country. Thus it is more in keeping in books that were 


published here prior to three or four years ago. 

The book is divided into six sections. The first dis- 
cusses the problems of industrial work and factory design 
in a general way, to bring before the reader the broad 


principles that underlie the selection of sites and the setting 
up of a factory 

The second section deals with general administration, ana 
the factors that dominate it independently of any particular 
office arrangement. 

The third comprises a study and discussion of the common 


elements of work administration. This is somewhat elabor- 
ated with the purpose of showing the inter-relation of the 
works organization with the commercial and accounting de- 


partments. 

Section four 
Section five is 
principles laid 


takes up works accounts in detail. 
composed of routine forms which embody 
down in the preceding sections. These 
are grouped according to the departments first concerned 
with their use. A feature of this section is the insertion 
of blank ruled pages facing the forms, for the reader’s notes 
and comments. 

Section six is a definite set 
to the system laid down in section 
the requirements of English company 


the 


of financial accounts adapted 
four and conforming to 
law. 


(The Practice 
One hundred 


TAYLOR-SYSTEMS. 


AUS DER PRAXIS DES 
By Rudolf Seubert. 


of the Taylor System). 


and fifty-three 9x6-in. pages; 45 illustrations; indexed; 
cloth bound. Price, 7 marks ($1.60). Julius Springer, 
Berlin, Germany. 

In this book Mr. Seubert deals with the Taylor system 


from the beginning, from a theoretical standpoint, shows its 
application to a certain shop in the United States in which 
he worked for some time and finally considers it in reference 
to its application in German shops. 

The first 30 pages deal as has béen said, with the theory 
of the system. He enlarges on the four essentials of the 
Taylor System, on the responsibility of the management and 
on the various ways by which effective production may be 
increased, and deals at much length with the ‘costs. He 
enumerates various points in which German systems of 
handling material do not perhaps need to be altered. 

The second part of the work deals with the Tabor Manu- 
facturing Co., with which the author was associated during 
his visit to America and his study of scientific management. 
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He analyzes the growth of the company, which is not one 


of the largest, and shows how the Taylor System improved 
its production some 80 per cent., cut down costs 30 per cent 
and raised the wages of the workers 25 per cent. all in the 
course of some five years. He then goes on to detail the 


various departments in the works, explains the office of each 
and its effect on the general production; shows that no de 


partment can justly be called “nonproductive” if it does its 
fair share in assisting the rapid output of the finished ar- 
ticle. Naturally he deals mostly with the shop and the va- 


rious members of the shop organization who are numerically 
the largest force in the company. 

He gives illustrations of the majority of the forms to 
expedite the handling of the work and describes their 
the way they are filled in and their final destination. 

It must be clearly that no system of manu- 
facture, however scientific planned and thought 


use, 


understood 
or carefully 


out is of any use if it does not have the sincere codperation 
of all the workers and this point is much enlarged upon. The 
workman is aided at every possible turn by the skilled ad- 
vice of men who have studied methods and means of rapid 


production and whose experience is always at his service to 


increase production and thereby to increase his Own pay 


Mr. Seubert goes on to say that the installation of the 
Taylor System in German shops cannot be done in a short 
time for it seems to require not merely a change in the 


methods and operations, but also a change in the attitude of 
the shop forces to one another and this change must be of 
slow growth. And so for the expansion of German 
industry it is essential that the two words ‘efficiency’ and 
‘codperation’ should be interchangeable. There 
cation in the careful use of one’s own powers of working and 
systematic working with others. These ideas are no longer 
mere phrases in the United States, but they have in American 
life existence and this existence is es- 
sential the Taylor System in our own 


works.” 


He says “ 


must be edu- 


practical 
can use 


obtained a 


before we 
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Dlesereeney 


professor of 
has re- 
me- 


assistant 
of Wisconsin, 
professor of 


time 
University 


some 
the 

chair of 
Johns 


A. G. Christie, for past 
steam engineering at 
signed to accept the 
chanical engineering at 


associate 


Hopkins 


design 


H. A. S. Howarth, assistant professor of machine 
at the Carnegie Technical Institute, has resigned to become 
associated with Albert Kingsbury, Pittsburgh, Penn., in the 
development of the Kingsbury thrust bearing. 

F. H. Poor, general manager and chief engineer of the 
S. K. F. Ballbearing Co. of America, sailed on June 30 for a 
brief European trip, during which he will visit the Swedish 


plant of his company. 


the 


con- 


who was formerly superintendent of 
Herr Engine Co., Portsmouth, Ohio, and is an occasional 
tributor to our columns, has recently accepted the 


of superintendent with the Charles City Engine Co., Charles 


D. O. Barrett, 


position 


City, Iowa. 

T. W. Warner, president of the Muncie Gear Co., Muncie, 
Ind., has relinquished the active management of this concern 
in order to confine his attention to his auto parts plant in 


Warner was also the organizer of the 


of Muncie. 


Toledo, Ohio. Mr 
Warner Gear Co., 

William W. Corse, formerly works manager of the Lumen 
Bearing Co., and more recently general manager of the Em- 
pire Smelting Co., Depew, N. Y., has become associated with 
the newly organized bronze department of the Titanium Alloy 
Manufacturing Co., Niagara Falls, N. Y., of which he will be 
manager 


The 
of the 


recommendation 
Institute, has made awards of the John Scott 
and premium to Adolph Spielman, of Phila- 
delphia, for his cloth-cutting machine; to Jesse W. Reno, of 
New York, for his escalator, and to Charles S. Batdorf, of 
New York, for his coin-counting and wrapping machine. 


city of Philadelphia, acting on the 
Franklin 


Legacy medal 


general manager of the 
Philadelphia, Penn., and 
general manager 
Md., 
Penn in 
Life 


Thomas H. Mirkil, Jr., formerly 
Southwark Foundry & Machine Co., 
for the past four years vice-president 
of Poole Engineering & Machine Co., 
represents the Treadwell Engineering Co., 
Philadelphia and vicinity, with offices in 
Building, Philadelphia, Penn. 


and 
Baltimore, 
Easton, 
the Mutual 


now 





w 
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Current Prices of Shop Ma- 
terials and Supplies 
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PIG IRON was quoted at the following prices, at the points 

and time indicated 

June 27, May 29 June 28, 

1914 1914 1913 

No. 2 Southern Foundry, Birmingham $10.25 $10.50 $11.50 
No. 2X Northern Foundry, New York 14.50 14.75 16.75 
No. 2 Northern Foundry, Chicago 14.00 14.25 | 15.50 
Bessemer, Pittsburgh 14.90 14.90 | 16.90 
Basic, Pittsburgh 13.90 13.90 15.40 


MISCELLANEOUS METALS FROM JOBBERS' WAREHOUSE, 
NEW YORK 
Cents per pound 
Copper, electrolytic (small lots) 13.75 14.25 15.87 
Tin 300.00 11 oO 17 oo 
Lead 3.90 5. 90 1.35 
Spelter 5.05 » 20 5.35 
Copper sheets, base 19.00 19.75 24.00 
Copper wire (carload lots) 15.00 15.50 19 O00 
Brass rods, bas« 13 624 14.00 Is 25 
Brass pipe, base 16 OO 16.00 22 (OW) 
Brass sheets 13.87) 14.50 Is 5O 
Solder } and } 22 00 24. 50 $1.00 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
Cents per pound 
Steel angles base 1.80 1.80 2.25 
Steel T's base 1.9 1.05 - 30 
Machinery steel (bessemer) 1.8 1.85 2 O5 
STEEL SHEETS FROM JOBBERS WAREHOUSE, NEW YORK 
Prices to consumers range from % to Il per Ib. higher, 
according to size of order and locality 
Cents per pound 
No. 28 Black 2.70 >. 70 $10 
No. 26 Black 2 60 2.00 +00 
Nos. 22 and 24 Black 2.55 2.55 2.95 
Nos. 18 and 20 Black 2.00 2.00 2.90 
No. 16 Black 2.45 2.45 2.85 
No. 14 Black 2.35 2.35 2.75 
No. 12 Black 2.30 2.30 2.70 
No. 28 Galvanized 3.70 3.70 4.20 
No. 26 Galvanized 3.40 3.40 3.00 
No. 24 Galvanized 3.25 3.25 3.75 
STANDARD PIPE continues unchanged The following 
discounts are allowed from store in New York 
Black Galvanizd 
4 to 2-in 79% 70° 
24 to 6-in ; 78% 69 ¢ 
7 to 12-in 75% 646 
At these discounts the net prices in cents per foot are: 


Black Galvanized Black Galvanized 
t-in 2.41 3.45 2}-in 12.87 18.04 
l-in 3.57 5.10 3-in 16.83 23.71 
1}-in 4.83 6.90 4-in 23.98 33.79 
14-in 5.87 8.25 5-in 32.56 45.88 
2-in.. 7.77 11.10 t-in 42.24 50.52 


DRILL ROD sells to consumers at the following discounts 


Third grade, 65% second grade, 40 off and first grade, 
25° oft 
At these discounts the net prices are as follows: 
ROUND POLISHED DRILL ROD 
Price in Cents per Pound—— 
First Second Third 
Size, In Grade Grade Grade 
49/64 to 1}-in....... 37.50 30 00 17.50 
33/64 to }-in....... 41.25 33.00 19.25 
7/16 to }-in.... 45.00 36.00 21.00 
0.178 to 0.4218. 56.25 45.00 26.25 
0.125 to 0.175.. 62.25 40 80 29.05 
0.101 to 0.120. ) 4.00 31.50 


MACHINE BOLTS are generally quoted to consumers at 


60° off the list price, but in the case of steady customers and 
big orders, ~enerous concessions are being made At the rate 
of 60% the following ret prices hold, at dollars per 100 
Diameter 

Length 4 %, 5 % % lin 
1% in eee. $0.68 $0.80 $2.08 $3.08 $4.20 $6.04 
2 in sees » Ouaa 0.85 2.24 3.30 4.48 6.40 
2% in 5 iate 0.74 0.89 2.38 3.52 4.76 6.76 
3 in - 0.77% 0.94 2.54 3.74 5.04 7.12 
3% in 0.81 0.99 2.69 3.96 5.32 7.48 

COLD-DRAWN STEEL SHAFTING is sold to consumers 


at about 45% discount off list prices. At that rate the net 
prices per foot are % in., 4.95c.; 1 in., 8.03c.; 1% in., 12.65¢ 
1% in., 15.29c.; 1% in., 16.50c.; 1% in., 19.36c.; 1% in., 22.44c 
1% in., 5.79c.; 2 in., 29.28c. 


ZINC SHEETS in cask lots sell in New York at 


7.75c per lb 


Smaller quantities will cost the consumer %ec. per Ib. more 

OLD METALS bring the following prices: Heavy copper, 
12.50c.; light copper, 11.25c.: heavy machine composition, 1le 
light brass, 6.75c.: brass chips, 9c.;: brass turning. 7.50c 


COLD-ROLLED STEEL in rounds, squares, hexagons and 


flats, sells at 45% off the price lists which gcives the fol- 
lowing net prices: Rounds, 4, @\%-in., 5.5c.: * @li-in., 4.67%c.; 
% @%-in., 3.85c.; &@itM-in., 3.30c Squares, 4% @ti-in., 6.6e.: 
%@tt-in., 5.5c Hexagons, 4% @ij-in., 5.5¢.; %@%-in., 4.4e. 

LARD OIL, in wholesale quantities, is quoted in New 
York as follows, per gal.: Prime, 93c.: Extra, No. 1, 60c.: No. 
- 9e2C 
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New and Enlarged Shops 
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= 
= 
= 
Sanit THOLUNNONNTET TUOATONENTEANEDO EATEN ENA EAT AN PUNUEUNTOONEONLENLONNOTOTETECOUONT OOO POOAERLEOUE ADDED OETEA DELLA OTOP Mie 
METAL WORKING MIDDLE WEST 
eee On June 16, fire destroyed the plant of the Akron Steel 
NEW ENGLAND STATES Castine Co.. Akron. Onie. 

The American Brass Co., Ansonia, Conn., will build several The Cincinnati & Suburban Bell Telephone Co., Cincinnati, 
additions One will be a 62x200-ft. extension of the main Ohio, will build a 60x120-ft. garage and service station 
factory, with Ox36-ft. ell, both two stories. The cost will On June 13, fire damaged the plant of the Atlantic Foun- 
be $80,000. Besides that a four-story, 40x125-ft. addition to dry Co., 7105 Morgan Ave., Cleveland, Ohio. Loss, $3000. 


the wiremill will be built, costing $56,000, and a one-story, 


38x57x92-ft. addition to the tinning room, costing $11,000. 

The Birmingham Foundry Co. Derby, Conn., has _pur- 
chased a part of the canal basin land, on which it will build 
an addition to its plant 

W. W. Hanna, Hanna Block, Main St., New Britain, Conn., 
has awarded a contract for a 95x145-ft. brick garage. Walter 
I’. Crabtree is the arch. Noted June 4 

The Board of Education of New London, Conn., has 
awarded a contract for a $15,000 addition to its manual train- 
ing school Dudley St. Clair Donnelly is the arch 


advises us 
Noted 


Pine Meadows, Conn., 
40x60-ft. forging shop. 


The Chapin-Stephens Co., 
that it will build a two-story, 
June 25. F. M. Chapin is pres. 

MIDDLE ATLANTIC STATES 

The Batavia Sanitary Bed & Mattress 
will build a two-story factory at Center and 
liam F. Bohm is the proprietor. 


Albert 


Co., Batavia, N. Y., 
School Sts. Wil- 
Buffalo, N. Y., will 
his garage. 


Decker, Jr., 186 East 

build a concrete block, 45x60 ft., 
Jacob Beck, 1025 William St. 

at William and Lewis Sts 


Francis B. Lefevre, 119 West 
will equip a two-story, 35x100-ft 
The Pratt & Letchworth Co., Tonawanda St. and the 
York Central R.R., Buffalo, N. Y., has awarded a contract 
a one-story, 43x320-ft. addition to its plant. It will be 
as an annealing house 

John J. O'Hare will 
at 64th St. and Amsterdam 
York, N. Y 


On June 18, fire destroyed 
bee & Sherman Iron Ore Co., Henry, 

The Board of Education, Camden, N. J., has appropriated 
$12,500 for the equipment of manual training schools 

The Safety Car Heating & Lighting Co., Jersey City, N. J., 
manufacturer of railway heating and lighting appliances, will 
build a -story steel addition on 11th St. 
Paterson, N. J., 


Ferry St., 
addition to 


Buffalo, N. Y., will equip a 


Rarage 
Tupper St., Buffalo, N. Y., 
building as a garage. 

New 
for 


used 


two-story 50x100-ft. garage 
Borough of Manhattan, New 


equip a 
Ave - 


the coping 


plant of the Wither- 
Port . 


one 


The Sipp Machine Co., will build a 


addition to its shops 


$40,000 


The Johnsonbure Machine Co., Johnsonburg, Penn., whose 
foundry and machine shop were damaged by fire to the ex- 
tent of $40,000 on June 10, is planning to rebuild. Noted 
June 25 

PrP. M. Colen, Philadelphia, Penn., will build a three-story, 
70x100-ft. brick and concrete commercial garage, at 20th and 
Brandywine Sts M. Royle is arch. 

The Baltimore Hub & Wheel Mfg. Co., Harford Road and 
the Baltimore & Ohio R.R., Baltimore, Md has leased ex- 
tensive quarters, which it will equip for the manufacture of 
carriage, wagon and automobile wheels. 

The Maryland Brass & Metal Co., Guilford Ave. and Fed 
eral St., Baltimore, Md., will build a two-story brick and con- 
crete factory Callis & Callis, 2057 Kennedy Ave are the 
archs 

W. RB. Booz, pres. of the Gibson & Kirk Co., 211 Key High- 
way, Baltimore, Md., advises us that he is building a two- 
story 10Ox65-ft rrass foundry for the manufacture of hard- 
ware 


SOUTHERN STATES 


The Curtis Thornton Co., Burlington, N. C., is in the 


market for double-angle tron shears, another punch, addi- 
tional chain hoists and electric lifts 

The Atlantic Coast Line R.R. has awarded a contract for 
the construction of repair shops, roundhouse and a turntable 
at Florence, S. C E. B. Pleasants, Wilmington, N. C., is ch. 
eng: 

The Cadillac Motor Car Co., Mobile, Ala., will build a 
farage and show rooms. The building will be two stories 

According to press reports, the Mobile & Ohio R.R. Co. will 
build repair shops near the Clamore yards, Jackson. Tenn. 
A. Wood, Mobile, Ala., is ch. engr 

The Fair Foundry Co., Knoxville, Tenn.. has increased its 
capital stock from $20,000 to $25,000. The company has taken 
over the Dixie Stove & Mfg. Co., Knoxville, and will merge 
the two plants 

The A. F. MeArthur Mfe. Co., 909 Starks Blde.. Louisville 
Ky., will build a factory for the manufacture of smoke con- 
sumers 

The Foreman & Gresham Automobile Co Paducah. Ky 
contemplates establishing a repair shop Equipment will be 
needed 





The Electric Welding & Products Co., 2206 Clarkwood 
Ave., Cleveland, Ohio, manufacturer of automobile supplies 


and screws, wilil build a $5x123-ft. brick addition 


to its plant. 
On June 22 fire destroyed the plating works of Frank Red- 


one-story, 


man, 3149 West lith St., Cleveland, Ohio, with a loss of $3000. 
Ira Elliott, 1902 Madison Ave., Covington, Ohio, plans to 
build a one-story, 40x100-ft. garage. 
On June 18, fire destroyed the sheet metal department of 
the W Clark Co., Salem, Ohio. Loss, $50,000. 


Edwin King, 2714 East Washington St., Ind., 


has filed plans for a $5000 garage 


Indianapolis, 


The Hercules Motor Car Co., New Albany, Ind., will enlarge 
its plant. C. H. Lambert is pres. 


The Ford Motor Co., Highland Park, Mich., has awarded 
a contract for a four-story and basement, 140x297-ft. service 


building in Detroit, Mich. The cost will be $280,000. 

Samuel S. Carl, Grand Rapids, Mich., will build a two- 
story, 50x135-ft. garage at Island St. and Commerce Ave., 
South West. 

The Enterprise Brass Works, Muskegon, Mich., will build 
a two-story, 44x96-ft. addition to its plant. 

E. C. Donecker, 6223 Ingleside Ave., Chicago, IIL, has filed 


plans for a one-story, brick garage. 


G. Deiser, 5215 Broadway, Chicago, Il, will build a 50x80- 


ft. garage to cost $3000. 


M. M. Cohn, 3600 Douglas Blvd., Chicago, Ill., will build a 
one-story, brick garage to cost $8000. 
On June 16, fire destroyed the Henderson Implement plant, 
Lee, Ill. zoss, $10,000. 
WEST OF THE MISSISSIPPI 


are building ‘a 
First Sts. 


Towa, 
and 


Thurber, Marshalltown, 
60x185 ft., between Center 


blacksmith and carpenter shop of 
Anaconda, Mont., were 


Marsh & 
brick garage, 
The mill, driers, 
Anaconda Copper Mining Co., 


the 
recently 


destroyed by fire, causing a loss of $35,000 
The McCaskey Account Register Co, with an office at 1 
Madison Ave., New York, N. Y., is planning to erect a large 


branch factory at Dallas, Tex 


WESTERN STATES 
The 


Hoosier Mining Co., Barstow, Calif., will erect a 40-ton 


smelting plant at the Old Clark & Duncan lead mines, near 
Barstow. 
J. F. Cowan, Salt Lake City, Utah, is planning to develop 


near Quincy, Calif 
concentrating plant 


the Walker copper mine in Grizzly Valley, 
\ complete plant will be installed and a 
will be erected. 


the Atchison, Topeka & Santa Fé 
the erection of car shops at San 


that 
contemplating 
Calif. 


Tt is understood 
R.R. Co. is 
Bernardino, 


On June 19, fire destroyed the plant of the San Francisco 


Plating Works, San Francisco, Calif Loss, $25,000 

The St. Albans Co., Yreka, Calif., has decided to operate 
the St. Albans mine in the Blue Ledge district, near Yreka, 
ind will erect a concentrating plant at a cost of $25,000. 

CANADA 

The assembling shov which the Ford Motor Co., Detroit. 
Mich., is building at Montreal, Que., will be of reinforced 
concrete, four stories, and have 100,000 sq.ft. of floor area 
Noted May 7 


erection of a garage on 
Bell Co., Clyde Block 


for the 
for the A. 


Plans have been prepared 
King St., E., Hamilton, Ont., 


Work has commenced on the first section of the new 
plant of the Canadian Kodak Co., at Mount Dennet, near To- 
ronto, Ont. There will be seven structures built this vear, the 
largest of which will be five stories, 80x460 ft., of reinforced 
cencrete. The buildings are to be completed as soon as pos- 
sible. Noted June 4 


fire 
Ont. 


the plant of the Polson Iron 


$17,000 


damaged 
Loss, 


June 17 
Toronto, 


On 
Works, 
of the Ornamental 
building is being 
capacity of the 


the plant 
The main 
increase the 


Additions are being made to 
Tron Works, Medicine Hat, Alta 
raised one story, which will 
plant one-third 

Work is being completed by the Heaps Engineering Coc 
Ltd., New Westminister. B. C., on its machine shop and 
foundry at Lulu Island, B. C 
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Self-Contained Grinding Machine 


SYNOPSIS—This machine has stationary work tables 
and traversing grinding wheel. Wherever practi able ball 
bearings are used instead of cylindrical bearings and 
lorgings replace castings. The drive entirely 
The grinding spindle runs in bearings 


work is 
through belts, 
of novel design, made in a single piece without any slot 
or slots through them, but they are self-adjusting to 
compensate for expansion due to heat, and can be ad- 
justed to take up wear. 
* 

In Fig. 1 is shown the front of a self-contained cylin- 
drical grinding machine, recently developed by the Landis 
Tool Co., Waynesboro, Penn., and at present built to 


swing 10 and 12 in. by 18 to 96 in. between centers. 


The wheel-carriage wavs are tied 
by a web, and have large bearing The V 
cated in the rear and directly over the back web, which 
The flat 
Is supported by the back of the water channel, which is a 


webbed and braced. 


surtaces is lo 


is a solid wall extending to the floor. cuide 
deep web continued downward inside of the bed at the 
ends, extending almost to the the form of tri- 
A general idea of the interior design can 


Fig. 2, 


floor in 
angular braces. 
from the section, 


TH 


be obtained 


Main Drtvi 


The main drive is by means of a shaft located in the 
rear and running in ball bearings. The grinding wheel. 


work and traversing speed-change drive, and water pump, 

















Fig. 1. Fronr View or Sent 

The design embodies the principle of a stationary work 
table and traversing grinding wheel. 

The machine has centralized control, all levers being 


conveniently located within « reach of the operator 
when standing in working position. 

It is of exceptionally heavy construction. 
hardened and and 


Ball bearings are used wherever practicable. 


‘asV 


All spin- 


dles are cround run in bronze 


Learings. 
The work drive is gearless and a clutchless device is used 
for starting and stopping the work independently of 
the wheel traverse. A variable tarry or dwell gives a 
pause to the grinding wheel at the reversing points. 


Tie Bep 


The bed box section, rectangular in form and 


( 


‘ONTAINED GRINDING MactiIine 


from this shaft. The grinding wheel (on all 


machines less than 52 in. between centers) is driven from 


a drum, permitting the belt to travel with the traversing 


are ty Ited 


movement of the wheel, 

This drum is made of a steel tube, machined inside and 
outside, and supported by heads which are machined all 
over and the finishing 
operation, it is ground on its own shaft running in spe 

Finally, the drum 
static 


balanced before assembling I) 
cial bearings, assuring concentricity 
shaft tested 
balance. 
The end 
thoroughly 
fender, 


drive, 


and as a unit are for and running 


Figs. 3 show how 


ruarded 


hack views, and 4, 
machine by a 
incloses the entire drive. 


direct with 


and 

the 
which 

the 


substantial 
For 
the 


is 
elec tri 


is connected main 


motor 
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shaft through a flexible coupling, shown in Fig. 5. 
This coupling is guarded by the cylindrical projection on 
the main-drive fender. The arrangement for driving 
from the line shaft consists of a two-speed cone pulley, 
mounted on the main drive in place of the coupling. The 
driving cones of the work and traverse speed-changing 
mechanisms, located inside of the bed, are controlled by 
the vertical lever located at left hand and back of the 
reversing dog wheel in Fig. 1. 

For quickly stopping the driving cones, there is a 
taper-friction brake clutch. On releasing the driving 
clutch, the motion is stopped instantly. For 
longer than 52 in. between centers, the grinding wheel is 
driven from a pulley on the main 
drive, Which traverses with the wheel 


machines 


carriage. This pulley is mounted in 
a separate carriage that rolls on two 
tracks on the base and is driven 
through two rollers in its hub, which 
rad.al grooves in the main 


engage 
shaft. 
CGkINDING-WHEEL CARRIAGE 
The 


and a flat guide bearing, 





carriage is carried on a V 

which are 

protected from grit and water by \ 
metal shed-fenders. Positive lubri- 
cation ol the hearings Is secured ly 
and rollers. 
The carriage is traversed by hand by 
means of the handwheel shown in 


the front The 


a system of reservoirs 


view, rack gear of 
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The grinding-wheel spindle is tool steel, heat treated, 
and the journals are ground to a mirror finish. The thrust 
is taken on hardened and ground steel washers and an ad- 
justable thrust collar. The spindle is belted direct to 
the main drive and the belt is carried by three inter- 
mediate pulleys arranged so that the tension does not 
change with the feed-sliding motion of the head. 
Stretch of the belt is automatically taken up and it is 
always under uniform tension. 

The intermediate pulley spindles run in ball bearings. 
The belt is thoroughly protectea from water and grit. 
The grinding-wheel hood is designed to hold pieces of the 


wheel in case of breakage: the side is made separate and 
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the automatic feed in conjunction 


with a clutch arrangement controls | 





the adjustable tarry for giving four ! 








periods of pause to the carriage at 


the reversing points. It is oper- 6. 
ated by the lever located immediately 


at the right of the handwheel on the 















































front. 

An intermediate gear connect- } 
ig the handwheel shaft and the 
carriage driving gear drives the 
reversing-dog rack. The — revers- 
ing dogs are mounted to slide on the circular rack 
and are quickly set and firmly held in position by 


a thumb-screw meshing with the worm gear formed 
on the face of the rack. The traverse handwheel 


disengages automatically and remains id!e when the tra- 
The traverse clutch-tripping 
Reversing the carriage: 


verse drive is set in motion. 


lever serves three purposes: 
starting the traverse drive, and disengaging the hand- 
wheel. When it is pushed inward for stopping the 
traverse drive, the wheel can be traversed by hand _ be- 
vond the reversing points and returned without disturb- 


ing the setting of the dogs. 
Tue Grinpine-Wueert Heap 


The grinding-wheel spindle bearings shown in Fig. 
6 are designed automatically to compensate for expansion 
due to heat. This is made possible by a series of radial 
grooves cut inwardly and outwardly, arranged to form 
elastic webs which spring, permitting the metal to expand, 
thereby overcoming any tendency to distortion which de- 
stroys the uniformity of the 


bearing surface. 


Kia. 2. 


Cross-SECTION OF THE MACHINE 
is locked in place by a single hand screw at the top. 
making it convenient when changing wheels. 

The water nozzle can be readily set to deliver the water 
to the cutting point of the wheel. Provision is made for 
balancing the wheel after mounting by means of weights 
in a circular groove. The grinding-wheel head is slid 
by a rack-and-pinion movement and the backlash of the 
gearing is taken up by a spring, which keeps the rack 
and pinion in positive contact when feeding the head for- 
ward or back. 


GRINDING-WHEEL Cross-FrED 


The feeding of the wheel is automatic and operates dur- 
ing the period of tarry of the grinding-wheel carriage at 
the reversing points. It can also be fed by hand. 

The depth of feed varies from 0.00025 in. to 0.007 in. 
Fitted to the controlling handwheel is a device for auto- 
matically stopping the feed when the work is ground to 
predetermined size. 

When changing the work, with the feed set for grind- 
ing to a certain size, a pawl is thrown out of engagement 
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and the grinding wheel withdrawn and returned to grind- 

ing position without disturbing the setting. The feed 

will trip accurately for each succeeding piece ground, 

duplicating each time without any adjustment, excepting 

that necessary to compensate for the wear of the wheel. 
Tue Work Drive 

There are four work speeds in geometrical progression 
obtained by shifting a belt on cone pulleys located inside 
of the bed. The belt is shifted by a single movement 
of the operating lever. When required to change from 
the slowest to the fastest speed, the action is the same, 
the belt shifting from end to end on the cones by mak- 
ing a full sweep of the operating lever over the indicating 
dial, 

The work-driving faceplate is driven from above by 
helt connections from the variable-speed cone of the 
speed-change drive. 

The faceplate drive belt is kept under a uniform ten- 
sion by an automatic tightener pulley with sufficient range 
so that the belt need never be cut. The belt connecting 


MACHINIST 1 


A channel conveys the drippings to the main water 
channel in the center of the machine. The flat table af 
fords easy access to the work and is adapted to receive 
special fixtures. For grinding taper, the table is set 
by a scale secured to the right-hand end of the table, 
which is graduated to degrees and inches per foot and, 
when required, a scale with metric graduations is fu 
nished. For taper work, the table is swiveled by a screw 
working in a nut, which has a swivel connection with the 
underside of the table. This screw is mounted in the 
bed near the right-hand end and is onerated by the 
starwheel shown in Fig. 1. The working surface of the 
table is protected by sheet-steel fenders, which shed 


the water to the main drain channel. 
Heap anp TAILsTrocKs 


The bases of the head and tailstocks have long bearing 
contact with the table. The spindles are hardened and 
ground and the taper holes for the centers are also 
ground. The work-driving faceplate has a taper bronze 


bearing running on the spindle and is provided with 
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Fic. 3. Enp VIEw 


the speed-change drive is kept under constant tension bv 
a weighted pullev mounted in a swing frame and also 
serves as a clutch for stopping the work independent of 
the traverse for dressing the grinding wheel. 


THe Traverse Drive 


There are four changes of traverse speed, arranged 
in geometrical progression. They are indicated on a dial 
in inches per minute. The operating lever for shifting 
the belt on the cones for the traverse drive is mounted 
on the front of the machine to the right of the traverse 
handwhee' 


Work TApui 


The work table can be swiveled for grinding taper, 
it is clamped to the bed and rigidly supported from the 
foundation. The contact surfaces of the table and bed 
are recessed to form bearing circles radiating from the 
center of the table and spaced at close intervals, The 
table pivets on a ground taper bearing, which is adjust- 
able for wear and is water tignt. 


Fig. 4. Rear SHowing ENcLosuni 
end adjustment for wear. This bearing ts secure:v pro- 
tected against grit and water. For changing the work, 
the tailstock spindle is withdrawn by a lever. With the 


work in place, the centers are held in firm contact by 
a spring, and, when required, they are held rigid by 


clamping the tailstock spindle. 


TH! Work Rests 


I) dependently operated jaws support the work at two 
points, one acting directly opposite the point of pressure 
of the grinding wheel and the other supporting from 
underneath. Each support is set and adjusted to the 


work by a handscrew, which has a stop device for limit- 
ing the movement and is set to act when the work is 
eral nad to 81Ze, 


lor duplicate work, they need not be changed except to 
compensate for the wear on the support jaws. For sue- 
ceeding pieces being ground, they are fed in to stops, 
bringing the supports to exactly the same position To 
facilitate changing the work, the front support can by 


quickly * withdrawn, 
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In the front view, Fig. 1, three of these rests are shown 


in place. Of the three screws in view, the upper and 


lower ones are for adjusting the supports, while the third 
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Fig. 5. SuowinGe THE Drivi 
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from sediment. The tank is separate from the machine 


and is easy of access for cleaning. 


CHILLED SURFACES 


The guide ways of the grinding-wheel carriage and 
of the bed, and also the working surface of the table, are 
chilled. 


surface, which increases the durability. 


This produces a clean, hard and close-grain 


SYSTEM 





OLLING 


Practically all of the bearings have self-closing cups. 
All of those of the spec ial change drives and of the tray- 
erse mechanism inside of the machine are oiled through 
tubes from two reservoirs, which are formed in the top 
of the bed beneath the table and filled through self- 
closing cups. As mentioned at the outset, wherever prac- 
ticable, ball bearings of the Hess-Bright tvpe are utilized 
in the construction of this machine. 


In a paper on the “Study of the Strength of Non-Ferrous 


Castings,’ by L. P. Webbert, before the American Society foi 
Testing Materials, two types of test specimens used on non- 
ferrous castings were described. One type was used on 
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Fic. 6. DISASSEMBLED GrinDING-WHEEL HEAD 
One, located to the right of these, Is the stop of the slid castings mace “ i dn tnellfpare alleys and the other type on 
- : castings made of copper-zine alloys. The results obtained 
ing bracket. from the former type were affected by the diameter of the 
test specimen as cast and by the amount of metal turned 
GrinpInG-Wheet Treixne Fixreri off to finish the specimen. The results obtained from the 
=e : . : latter type are not affected to any such degree with chang: 
The truing fixture can, without removing the work, in the thickness of the coupon as cast and by the amount of 
be clamped anywhere on the swivel table in a position metal turned off. Both types of test specimens were cast as 
corresponding to the location of the grinding wheel. The pre a ad poressrallies eu a hes Bagg ononlipiemipp st ee 
diamond-holder arm is rigidly supported by the work, anoys. A test specimen was cut from the center of each 
regardless of size, and the truing occurs at the point of block of metal. Attention is directed to the fact that the de- 
r . one ° 7 on crease in strength from that given by the outer test speci- 
grinding contact. lhe diamond can he set at different men to that given by the test specimen at the center of a 
angles, sO that a sharp cutting edge can alwavs he pre- block of metal is more decided in a copper-tin casting than 
sented to the grinding wheel. in a similar copper-zine casting. The test specimen used for 
S = copper-zine castings is said to represent closely the strength 
The Warer Peme anp TANK of the casting as a whole, but the test specimen used for 
copper-tin castings does not represent the strength of the 
The pump is of the submerged centrifugal type and is c#sting as a whole and gives high values 

helt-driven direct from the main drive. The tank has ; 

two compartments and a receiving pan. In returning : 
from the work, the water drains into the receiving pan, A nickel solution which is said to give excellent results 
in which the greater portion of the sediment is collected on zine is made in the following manner: Nickel sulphate. 
and, from there, flows into the first compartment where 10% 0z.; potassium citrate, 17 02; ammonium chloride, 10% 
Le . . oz.; water, 1 gal The castings may also be nickel-plated 
there is further settlement and then overflows into the 4.’ tne use of an ordinary nickel solution, if they are first 


pump compartment and enters the pump practically free 


copper-plated.—“Brass World.” 
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o-Operative 


By ©, 





SYNOPSIS—A plan for apportioning and paying pre- 
MLUMS to operators of automatt machinery when each 
man has several machines under his charge. <A series of 
simple rules has been prepared, giving the time allowances 
for a man operating from one to six machines, A table 
shows the actual amount distributed to operators and 


Sé t-up men, 


Two or three years ago, I wrote an article on the 
Premium System of Wage Payment, Vol. 32, page 290, 
and some time later, an article on Changing from Piece 
to Premium Work, in which I endeavored to handle the 
subject —in the first article from the employer's point of 
view, and in the second article to show how, without diff- 
culty, firms using the piece-price method of paying, could 
change over to the premium system, and allow men to 
earn more than under the piecework system, at less cost 
to the manufacturer. 

Wishing to be thorough in the articles published, | sent 
out letters to numerous large firms using the system, 
propounding a number of questions, to find out whether 
their practice had advantages over ours, and how it va- 
ried. As I stated at that time, most of the answers, in- 
stead of giving information, asked for it, and several of 
the letters requested information as to the application of 
premium work to multiple machines; that is, a man run- 
ning two or more machines, whether automatic or non- 
automatic. Subsequent to the publication of the article, 
more inquiries were received, and up to that time, we 
had no occasion to install such a system; or, to be more 
truthful, we had neglected the matter, like many others. 

The receipt of these letters, however, set us to work 
on some method of taking care of our troubles, and what 
we call the Codperative Premium Plan was the result. 
This is divided into two parts: 

(a) Where a single man operates two or more ma- 
chines, independently of others. 

(b) Where a number of men operate the same group, 
such as a number of automatics, and where they are in- 
terdependent. 

The first step was to establish the efficiency of the man 
operating a varying number. of machines. After consid- 
erable theorizing, observation and figuring, we arrived 
at the following: 

Assuming the rate of production of one man oper- 
ating one machine to be 100, the efficiency of the man 
operating a varying number of machines will be shown 
in the following table. I have endeavored to make this 
table practical rather than theoretical, so that in assum- 
ing 100 efficiency, I have made all the usual allowances, 
so that 100 in this table does not mean 100 per cent. 
efficiency, but an output of 100 units. 

Per cent.of 


1 Man Each 
Capacity 


Manual Type 


Number of 
Production 


Machines 


Automatic 
Production 


1 100 (100) 100 

9 200 (100) 180 (90 per cent.) 
3 285 ( 95) 

4 360 ( 90) 

5 425 ( 8&5) 

6 480 ( 80) 


The meaning of this table is that it would be possible, 
having in mind the allowances already referred to, for a 





*General superintendent, Wagner Electric Mfg. Co. 
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Premium Plan 


b. 


Lorp* 


man to run two automatics at 100, so timing them that 
they would not finish at the same time. On three ma 
chines, his efficiency would be about 95: on four. 90 


on five, 85; on six, 80. This assumption is more or less 


} 


a matter of guesswork, but is. however. based upon actual 


} 
records, 


It is applicable, however, to only one condition, 
and under other conditions might be entirely different. 
It is, however, safe to assume that with one man running 
six machines, one of them would be down all the time, 
with a loss of about 20 per cent. on one other machine, 
or instead of having a total production of 600, we would 
have a total production of 480, 

The problem then for the executive to determine is, 
which is the economical number of machines for one man 
to run, varving this, of course, as the nature of the work 
differs. 

On our class of work, three and four Potter & John- 


stons, and sometimes five bar-stock screw machines. have 


been found to be the most economical number for one 
man to run, and the premium was set on the basis of 
three automatic machines being the same as one non- 
automatic, and our rule, as finally worked out for our 
Rule Book, Was as follows: 

RULE 19—TIME ALLOWANCE FOR AUTOMATIC MACHINES 

Time allowances are set on the basis of three automatic 
machines being the same as one nonautomatic. 

One man operating one or two machines—no premium. 

One man operating three machines—20 per cent. of total 
time saved, after full time has been charged against each 
machine. 

One man operating four machines—16 per cent. of total 
time saved after full time has been charged against each 
machine 

One man operating five machines—13 per cent. of total time 
saved, after full time has been charged against each machine 

One nan operating six machines—12 per cent. of total 
time saved, after full time has been charged against each 
machine 

The above allowances contemplate machine being set up 
on day-work time. 

RULE 20—TIME ALLOWANCES FOR NONAUTOMATIC 

MACHINES 

For one man operating two nonautomatic machines, 50 
per cent. of the total time saved, after full time has been 
charged against each machine 

I may state in passing that the rules were printed af- 
ter the system had been in operation Tor some time, and 
the percentages were somewhat changed from the or- 
iginal. 

The difficulty we found with this svstem was the vary 
ing number of machines a man would operate during the 
day, and it was necessary to keep close watch on the op- 
erator, to see that his time ecards corresponded with the 
actual running time of the machines. 

This system was subsequently abandoned for larger 
groups of machines, but is still in force in departments 
where there are small isolated groups of automatic ma- 
chines. 

This system also was applicable only to automatic ma- 
chines, and was, therefore, not universal enough. It was 
leit that the system should be flexible enough to cover 
roup operations of any kind. So, after another labor, 
the Codperative System was born, and covers not only 
machines, but also bench and assembly operations: the 
bookkeeping offers no great obstacles, and it is a direct 
incentive to the saving of not only operating time, but 
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labor. Fundamentally, we take a certain number of ma- 
chines, and assign to them a certain number of operators 
and a set-up man, all of whom are included in the pre- 
mium. The total output of the group is credited to the 
men, and the total labor, including the set-up men, 1s 
charged against them. The inclusion of the set-up man’s 
time makes it to his interest to keep the machines going. 
It is also to his interest to help the operators operate 
the machines as far as possible, as he thereby increases 
his premium by reducing the number of men charged 
against the group. 

Within certain bounds, it is optional with the men how 
many are assigned to each group of machines, subject, 
of course, to the judgment and direction of the foreman, 
who in no way loses control of, or the responsibility for, 
In other words, it In no wise ap- 
If. however, the 
class of work warrants it, to the 
foreman that they can do with one less man and maintain 
their maximum production, their recommendation is 
acted upon. Also, if they complain that one of their 
number cannot keep up with the rest, and does not do 


the different groups. 
proximates the contract system of work. 


and they recommend 


his fair share, it is investigated and the man changed, or 
let go, as circumstances May warrant. In most every case, 
he is changed for psychological reasons. 

In bench operations, where there are a number of op- 
erations difficult to define, and difficult to keep track of, 
this group formation is also used with good effect, and 
so far as IT ean see, after a vear’s trial, solves one of the 
most difficult phases of the premium system. 


PRincripLes ON WHich THE PLAN OPERATES 

Its principles of operation, as explained to the fore- 
men, were as follows: 

(a) The premium earned on all Potter & Johnston 
machines in a group will be added together, and 25 per 
cent. of this will be the bonus to be divided. This per- 
cent, was arrived at by careful figuring by the cost de- 
s equal to the 50 


partment, as an equitable bonus, and ; 
per cent. bonus earned by one man on one machine. 

(b) The bonus earned will be divided between the op- 
erators and set-up man, in proportion to the rate per 
hour, and number of hours worked. 

(c) The most this 
are in the minimum number of men running the largest 
number of machines, which will, of course, produce a 
men. For ex- 


favorable conditions under rule 


less 


bonus to be divided 
If three men and a set-up man run 12 machines, 


larger among 
ample: 
the set-up man will earn approximately $106 per month. 
If, on the other hand, the set-up man and three operators 
run but eight machines, the pay of the set-up man will 
be reduced to $97 per month, and the operators will be 
reduced accordingly. A poor man who holds back pro- 
duction is also detrimental to earning a good premium, 
and it is considered part of the duty of the set-up man 
and each operator to see that the other does his full share 
of work. Any complaints made to the foreman that any 
operator is not doing his full share, should be taken care 
of at once, and the set-up man should be given some lati- 
tude as regards the change of operators, and is held re- 
sponsible for the output and operation of the group. 

(d) All for defective will be deducted 
from the man at fault wherever possible. If the fault 
cannot be properly located, it will be deducted from the 
The underlying principle of this is 


labor work 


group as a whole. 
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that it is impractical to mark each piece done on a group 
of machines, where the men are constantly changing from 
one machine to another, and the concealment of fauity 
work would be thus rendered easy. 

(e) Under this system it is not intended that any op- 
erator shall have a certain machine, or a certain number 
of machines to take care of, but shall help take care of the 
entire number, unless it is found that better results can 
At times, 
it will happen on short jobs that one operator can at- 


be obtained from his attending a small group. 


tend to no more than two machines: at the same time. 
it may happen that long jobs are in, and that one of the 
other men can attend to four or five machines, so 


that it will even things up. 


even 
If it is found necessary to 


Automatic- 


Semi-automatic Casting Bar-Stock 


athe Lathe 

1. No. of machines in operation 12 12 10 8 9 7 
2. No. of men in group includ 

ing set-up man 5 4 4 4 3 3 

Hour Rates 
3. Operator's rate in cents 20 20 20 20 20 20 
4. Set-up man’s rate in cents 34 34 34 34 35 35 

Machine Time 

5. Allowance per machine per 

day in hr 15 15 15 15 15 1S 
6. Machine time per day in hr 10 10 10 10 10 10 
7. Premium time per machine 

per day in hr 5 5 5 5 5 5 


Rates and Premium per Machine 
8. Operator's rate = hr. in « 20 20 20 20 20 20 
9. Premium earned per machine 


in dollars 1.00 100 1.00 1.00 1.00 1.00 
10. Per cent. premium per ma- 

chine 25 25 25 25 25 25 
ll. Premium earned per ma- 

chine amount in cents 25 25 25 25 25 25 

Group Earnings 
12. Total premium per day per 

group in dollars 3.00 3.00 2.50 2.00 2.25 175 
13. Total premium per mo. (24 

days) per group in dollars 72.00 72.00 60.00 48.00 54.00 42 00 

Group Earnings Day Rate 
14. Operators earnings per mo 

235 hr.—20c. standard day rate 47 00 47.00 47.00 47.00 47.00 47.00 
15 47.00 47.00 47.00 47.00 47.00 47.00 
16 47.00 47.00 47.00 47.00 
17 47.00 
18. Set-up man 235 hr. total 

earnings 79.90 79.90 79.99 79.90 79.20 79 20 


19. Total earnings per group at 


day rate 267 90 220 90 220.90 220 90 173.20 173.20 


20A. Per cent. of premium 

earned to each operator 17} 21 21 21 27 27 
21A. Per cent of premium 

earned to each set-up man 30 37 36 37 iti 46 

Operators’ Earnings 
22. Premium to each operator, 

dolla +s 12.60 15.12 12 60 1008 14.58 11.34 
23. Day rate earnings, operator, 

dollars 17 00 47.00 7 00 47.00 47.00 47 00 
24. Total earnings, operator, 


dollars 


25. Percentage of premium today 


59 60 62.12 59.60 57.08 61.58 58.34 


rate, per operator 26.8 32.1 26.8 21.3 31 24.5 

Set-up Man’s Earnings 
26. Premium to set-up man, 

dollars 21.60 26.64 27.20 17.76 24.34 19.32 
27. Day-rate earnings, set-up 

man 79 90 79 90 79.90 79.90 79 20 79.20 
28. Total earnings, set-up man 101.50 106.54 107.10 97.66 103.54 98 52 
29. Percentage of premium to 

day rate 27 33 34 22 30 24 


{Based on pro rating premium earned according to per cent. of each man’s 
day-rate earnings to total day-rate earnings of group 


METHOD OF DISTRIBUTING PREMIUM EARNED ON AUTO- 
MATIC MACHINES 
add another man to the operators, he, of course, gets his 
share of the bonus earned, which cuts down the share of 
the others, the company in this case, of course, paying 
The hourly rate is guaranteed, as in the 
case of regular premium. 

(f) The above system will apply also to Cleveland 
automatics, and any group of machines where it may be 
considered wise to apply it. Also to group assembling 
in the assembly department, and elsewhere. 

I submit herewith a table showing the method of dis- 
tributing premium earned on automatic machines, from 
from two operators and 


his hourly rate. 


seven machines to 12 machines 
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a set-up an to four operators and a set-up man which 
covers our practice except in isolated cases which mia 
be ignored for our purposes. 

I have numbered the different lines for reference pur 
poses, and you will note by a glance at line 3, that the 
class of operators under this svstem is not as high as b) 
former methods. This was, in a way, an unlooked for 
saving. We were unable to secure sufficient help to op 
erate the number of semi-automatic and automatic ma- 
chines we have (at present 58), and so found it neces- 
sary to put on apprentices and unskilled help, and found 
that under this system they were as efficient as higher 
paid men. The average wages of the men at the two ex 
tremes is 22.8c. for a group of five, and 24.3c. for a 
croup of three, against an average of 30c. under the for- 
mer system, 

This table was taken from actual conditions and 
groups in effect at the time it was made up, as are like 
wise the rates. The earnings are based upon the assump 
tion that the premium is properly set, and as in practice 
most are above and none below, a more favorable showing 


may be made. The actual grouping of our machines at 


the present writing Is as follows: 

Group 1 Group 2 Group 3 Group 4 Group o 
No. machines 9 4 2 { 5 
No. operators 3 ; 4 4 ] 
No. set- ip men ] l ] l ] 


This is for one department only, and where the ma- 


chines are run on double shift, and their actual earnings 


equal or exceed those shown on the accompanying table. 
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Where the Double-Spindle 
Boring Mill Is Made 


By Frep H. CoLvin 


In common with a number of the newer British shop 
the Webster & Bennett Co., Ltd., Coventry, England, 
have adopted the V- or gable-roof over each bay, with 
one slope of glass, in place of the saw-tooth form of rool 
By painting the inside of the plain half of the roof white, 
it makes a remarkably lighter shop and seems to have 
many points of advantage in climates where heavy snow 
is not a factor which need be reckoned with. 

With a roof of this kind over each bay, and chann 
section girders for both line and countershaft supports, 
the arrangement of machines, as well as their rearrange- 
ment where necessary, becomes an easy matter. 

One of the specialties of this company 1s the double 
spindle vertical boring mill, which is almost unknown in 
American shops. This, as can be seen, consists of two 

1,] 


tables in a single base, but independently driven so as to 


allow work changed on one while the other is cutting 
These are quite largely used in British shops, as will be 
seen later. 

The boring of the spindle holes is an int resting job for 
a large floor-boring machine, as can be scen in Fig. 1. 
Ilere the base to be bored is mounted and a substantial 
steady or “bar rest” is located on both sides of it, as 
ean be seen bv referring to both views. The crossarms 
have central support as well as struts under the outer 


ends, 
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Fic. 2. Anorier View, SHOWING 


These crossarms carry the boring bars fer both the cen- 
tcr or spindle holes, as well as the driving-gear shafts. 
One of these is being bored in the position shown. 

\fter the spindle holes are bored, a cylinder which fills 
the hole is slipped over the bar, as seen at the right, and 
i facing arm is put in place in the bar. This feeds a tool 
along the bar in the usual way and machines the surface 
The two 
vood idea of the boring and facing 


which forms the seat or bearing for the table. 
Views tovetlh rive a 
methods, 

Dousui 


SOME JOBS ON 


rit} SPINDLE 


A large machine of this kind 
Japanese Railway for tire turning, is seen with a 60-in. 
table. 


One head is facing the top while another is boring for 


as used by the Imperial 


» 


It handles a tire 54 in. over the flange, in Fig. 3 


a = ae | 
: oo. oy % = 
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Its use on two different kinds of 
work is seen in Fig. 4 in the shops of the Great Western 
Rv. 








> . a ae . . 7a > 
Back Support ror Borina Bars 


fitting the wheel center. 


These pieces are rough machined with an ordinary 
turning tool and finished with a formed tool, as shown at 
the left. The tool at work is grooving the inside of the 
rim, 

The right-hand table is machining a piston head. This 
is rough-turned and then finished with a form tool. It is 
bored parallel nearly the whole length, about an inch be- 
ing tapered by a flat cutter in a bar. The operation un- 
der way is the tapping of the plain hole, the top being 


held in a rack sleeve which slides vertically in its holder 


independently of the turret slide. The tap is started by 


using a wrench on the squared head, which projects 
through the handwheel. 


Two different operations on similar pieces are shown 
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Fig. 5. Two Operations ON SAME PIECE IN SHOPS OF 
LANCASHIRE & Yorksuire Ry. 
in Fig. 5. These are chamber plugs for superheaters on 
the Lancashire & Yorkshire Ry. The left table is fac- 
ing the base. After this is done tho plug is reversed 
gripped in the right-hand chuck and the two bosses at 
Then a stud is put through each hole 
The 


two 


the top are faced. 
to further secure the work against the tool action. 
three surfaces are then turned the desired taper, 
grooves are cut in the lower band at once and the base 
faced off. The simpli ity of the tool equipment is notice- 
able. 

An entirely different kind of work is shown in Fig. 6. 
f vacuum-brake evlinders, which are 


This is the boring « 
light. The square turrets with which this 36-in, machine 
is fitted, together with the whole turret slide, enter the 
cylinder, the whole thing forming a rigid boring bar. 

A groove in the bottom of the cylinder is turned by 
the upper left-hand tool in the left turret. The bar bores 
a small hole in the evlinder base. The outside flange is 
also turned. To keep the flange-turning tools under ob- 
servation, the tables revolve in opposite directions, out- 
wards from the center in both cases, 
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Handling the Payroll 
Efficiently 


By Puitie W. Haru* 


There is no such thing as too much care in handling 
and making up the payroll; every effort should be made 


*President, Hall Printing Press Co., Dunellen, N. J. 
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hig. 6. Boring Light CyYLInpers spy Use or Two 


CuTrTinG Toons 


to avoid any possibility ol mistake nm di wing it up, ol 


any delay or trouble in paving off. The 


: methods her 
dese ribed are those used by the Hall Printing Press Co 
Dunellen, N. J., and by their means the pay problem is 


much simplified. 


The making up of the pavroll, it has been found, can 


f 5x8 in., like 


he most easily handled by a series of cards, 
he one shown in Fig. 1; this is ruled on both sides and 


provides spaces for over a vear. These cards are filed in 


a filing drawer, can be kept under lock and key and are 
always handy and uptodate. When an employee leaves 


his ecard is removed, thus only live cards need be handled 


The weekly payroll sheet is a series of leaves, each 11% 
x7 in. The first gives the total week’s pay divided by ce 


partments: office, drafting room and the like. The othe 
sheets give the details of each department, everv man 
heing listed under his job. The sheets appear as in rig,” 
hut are differently divided according to the size of the d 
partment. The divisions are as follows: 


Office Department, officials, bookkeepers, clerks 

Drafting Department, designers, detailers, tracers, clerks 
Blacksmith Department, foreman, blacksmith, helper 
Power Department, engineer, foreman, helper 

Stock Department, superintendent, clerks, helper 


Pattern Department, foreman, pattern makers, apprentice, 
helpers 
Tool Department, foreman, tool maker, helper, cler) 


Paint and Polishing Department, foreman, painter, pol 


ishe 

Box Making and Shipping Department foreman, box 
makers, helpers 

Transportation Department, driver, helper 

Woodworking Department, carpenter woodworke 


helpers 
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stitcher, grinder, helpers. 
machinists, apprentices, clerks. 
core makers. 


foreman, 
foreman, 
foreman, 


Roller 
Shop 


Department, 
Department, 


Foundry Department, molders, 


Naturally the shop requires several leaves to handle all 
its force. The recapitulatory first index, as it 
might almost be called, gives a concise summary of the 


form or 


whole and makes it easy to compare each week’s payroll 
with those of previous weeks, 
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Mia. 3. Pay ENVELOPE AND CARRYING CAs! 

The pay envelopes themselves are filled by the bank and 
are transported to and fro in the case shown in Fig. 3. 
This is an ordinary suit case, 11x17% in., fitted with a 
tray holding about 300 envelopes; it can easily be carried 
about and gives no clue to its contents to tempt any out- 
sider. Though a larger size might be used, it would be 


found very heavy when filled. 
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ForM OF Pay ENYELOPE 


One of the envelopes used is shown leaning against the 
case. It is 5144x314 in., and is perforated, as can be seen 
314 in. from the left-hand end. The spaces correspond 
with the ruling of the payroll sheet, of which it is a car- 
bon copy, thus any mistake in making out the envelopes 
On the left-hand side are the man’s name 
und number, and on the right the amount paid him. 
These envelopes can be easily opened by tearing at the 
perforations and once opened no one can tell what was 
the amount paid to any particular man, as all the ends 
are alike and no fitting together is possible. 


is avoided. 
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Planing Fixture for Large 
Wedges 


By Harry Brooks 


The accompanying illustration shows a special form 
of planing jig used in holding the shoes and wedges of 
large locomotives of the Mikado class. These wedges are 
so much than the locomotive, 
that they can hardly be handled in the regular way, and 
the device shown should be of interest to all having large 
locomotives to keep in repair. 
ient that the design is now being used on the smaller 
wedges as well. 


wider those on average 


It has proved so conven- 


As will be seen in the view at the right, the shoe A, is 
held by one edge, which does away with the necessity of 
it is only 
the work 
and has proved 


using jacks between the flanges, for although 
held hy one flange, the grip is so firm that 
not under the heaviest cut 


docs move 

















successful after six months of constant use. 
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Vise ror PLANING LARGE SHOES AND WEDGES 


The lower side of the fixture has a tongue to suit the 
slot in the planer and there are also four *%4-in. jack 
screws, one at each corner, for tilting the fixture so as 
to plane at the desired angle to suit the marks which are 
laid out. The rest of the details are clearly shown and 
require no explanation. 

% 
whether there harmful re- 
sults in the mixing of oils in forced-lubrication systems, re- 
cently conducted in the engineering experiment station at 
Annapolis, led to the conclusion that no injurious effects re- 
sult from this believed the tests were on 
sufficiently representative to cover all straight mineral oils 


Tests to determine were any 


cause. It is oils 


for use in forced-lubrication systems. 
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Jigs for Manufacturing in Small Lots 


By A. R. Dr KUZELEWSKI 


SYNOPSIS—The jigs for manufacturing the smaller a@ miller with the rig shown. Three high-speed cutters 614 
parts of large machines, such as engines, which are built in. diameter take four cuts on each end of the lever. The 
in comparatively small lots, should be simple in design central cutter is of the interlocking type. The fixture is 
and rugged in construction to keep down first cost and a simple one. It consists of a cast-iron plate with open 


repairs because changes in design of parts may make slots on the ends and planed tongues on the bottom to 
such jigs obsolete after a very short life. suit the T-slots of the miller table. <A > strong arbor, 
@ ° relieved in the middle, receives the main hub of th 


This article describes some uptodate tools, jigs and fix- lever. One of the supports A for the ends is fixed, the 
tures, designed to make our parts interchangeable. Jigs other B is a wedge. When the lever is set on the arbor, 
and fixtures in regular manufacturing shops are often another wedge C presses it against the fixture. There is 


designed without much consideration for their initial also a stop located above the arbor on the fixture. When 























Fig. 1. Minune Fixture ror INvtet-Cam Levers Fic. 2. Dritt Jia ror INvtet-Cam Levers 

















Fic. 3. MriiinG Fixture ror INLetr-Vatve Levers Fie. 4. Dritt Jia vor Inver-VAtve Levers 
cost. lt is, however. entirely different in a shop like the table is in such a position that the cutter comes 
ours, where the production amounts annually to onl against this stop, we lock it and feed up and down, This 
about 300 large engines of various sizes. Owing to the enables the operator to set the machine correctly with- 
relatively limited quantity, and to the fact that oil- out taking any measurements. For this and every other 
engine manufacture is still in a stage of development and — similar job the set of tools includes the fixtures, neces- 
experiment and changes are being constantly made, the sary bolts, a special arbor, spacing collars, and feathers, 
cost of the special tools is an important factor. This and the necessary cutters. 
will account for the simplicity of our special equipment. After the milling operation is completed it remains 

The inlet-cam lever shown in Fig. 1 is an iron casting only to drill the holes; this is done in the heavy box jig 
weighing about 15 lb. The central hub is first bored and shown in Fig. 2. After the large holes are drilled the 


faced on a boring machine. Both ends are then milled on — slip bushings are removed and the holes reamed to si 
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This done, the jig is tipped over and the pin and oil 
holes are drilled. 

The construction of the details in regard to the as- 
sembling is such that all the machined surfaces have to 
be in fixed relation to the face of the hub; both milling 
fixture and drill jig use the bore and face of the hub 
as locating points. 

A similar piece is shown undergoing the first operation 


Fig. 5. Boring Jia ror O11 Pump 


in Fig. 3. As the faces of the small hubs are not central 
and not in line with each other, it is necessary to use five 
milling cutters. The lever is set on an arbor, the arbor 
dropped into V’s and the lever held down by a slotted 
clamp. In each of the two milling operations the mill- 
ing speed is about 52 ft. per min., pressure of the cut- 
ters forces the work into the fixture. The feed is ,'; in. 
per revolution. This fixture is provided with a tool-steel 
stop which locates the table in place crosswise. Generally 
speaking, all our milling fixtures are designed to make 
the setting of the machine simple and to locate the work 
so that the result does not depend upon the skill of the 
operator. The drill jig for the inlet-valve lever is sim- 
ilar to the one previously described ; it is shown in Fig. 4. 
UnirormM Design 

The advantage of uniform design in tools for similar 
parts is obvious. It will be noted that all these tools 
are heavy. Another interesting machining operation is 
shown in Fig. 5. It is the boring of a rotary oil pump A. 
The distance between the two bores B and C is important 
as it is the center distance of two spur gears. The fix- 
ture is attached to the faceplate of a Gisholt turret lathe 
and consists practically of two parts, D the base bolted 
to the faceplate and F the chuck. The work A is held by 
three setscrews. The chuck slides in a dovetail recess /’ 
with adjustable gibs so that each of the pump centers 
can be brought in line with the center of the lathe 
spindle. A plunger @ sets the sliding part in place. The 
sector H, shown right above the chuck is the counter- 


weight: it consists of a number of lead plates. 
Fig. 6 are shown the jigs used for machining the 


In Fig. 
erankpin box. After the bottom is milled both 
are drilled in the box jig A. On the right hand at B we 
have a special mandrel used for babbitting. 


halves 
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Fixture for Milling YoKe Ends 
By George RUHLE 

The illustration, Fig. 1, shows a yoke end which had 

to be milled on the round end and slot. The fixture, Fig. 

2, was made to hold it when performing these operations. 

The tool is designed to hold 14 yoke ends at once. It 


is made with a base A, which was held to the machine 








Fic. 6. CrANK-Pin Box JiGs 


table by straps and aligned with the tongue in the table 
in the usual manner. 

After the yoke ends are placed in the fixture the screws 
B are tightened up which bring a block against the outer 
end, thus forcing the yokes back against the solid metal 
at the rear (. The three screws D, which are made with 
a conical shoulder, are then screwed down. The openings 
for the yoke ends are made a little wider to allow for any 
discrepancy in the parts so that when the screws D are 
tightened down the metal is forced back against the yoke 
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FIG.1 
THE YOKE END 

















FIG.2 


MILLING FIXTURE 


FIXTURE FOR MILLING YOKE ENDs 


ends. This holds them securely and also in alignment 
for the machining operations, 

The cutters, one concave, the other a slotting cutter, 
are then fed onto the pieces. After milling in one po- 
sition, the parts are reversed so that in two operations 
14 pieces are milled complete. 
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Presses and Dies for Meter Cases 


EDITORIAL CORRESPONDENCI 













SYNOPSIS—A method of handling material from one are used, not only to blank out the pieces, but also to as- 
press to the nert SO das to avoid hand labor and loss of semble them ready for use 
lime. Dies for threading meter cases and assembling In Fig. 1 is a group of presses used in making meter 


] 


metal pieces for arc lamps. covers for the Tvpe 1-10 electric meters. These cases are 


* drawn from sheet steel in the manner shown. The most 

The press department of the General Electric Co., interesting part of this operation is the method of hand- 
Lynn, Mass., has received careful attention and is spe- ling, which is similar to that used in can-making shops 
cialized in many ways, as will be seen from the follow- and almost eliminates hand work except so far as feeding 


ing illustrations. While it would be possible to show a the pieces into the machine is concerned, 

great variety of interesting dies and the work done by At the left is a press performing the first operation, 
them, only a few have been selected to show the com- which draws these cases up from the flat blank. ‘The fin 
pleteness of the various tools and the way in which they ished product of this machine comes out of the chute at 
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Fic. 1. Draw Press with ELEVATORS FoR CONVEYING Merer Covers From ONE MACHINE To ANOTHER 
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Fic. 2. Die ror Drawine THE CENTER on Arc LAMP Fig. 4. ANOTHER OPERATION ON THE FLAME An 
CONDENSER, First OPERATION CONDENSER Dut 

















AMERICAN 








MACHINIST Vol. 41, No. 2 








Am MACHINIST 








AM MACHINIST 














Dirt ror ASSEMBLING UPPrer AND 


LOWER SHELLS 


hig. 5. ASSEMBLY 


the side and down into the hopper. This leads down into 
a conveying elevator which carries the blanks up to a 
sullicient height, as indicated at A, behind the second 
, so that they will be delivered by gravity to the op- 
erator, as seen at B. Here the operation is repeated, the 
pieces from this machine going down a similar chute 
and being carried up to the next press. This not only) 
‘'iminates handling, but also keeps a steady stream of 


press 


work going and tends to increase the output of the whole 
vroup. 

The machine is fitted up for pressing a thread on one 
end of the meter case, so that it can be readily screwed 
into the base and make a dust-tight joint. The dies which 
force up the thread are forced inward by the wedges which 
project from the ram and close the outer dies against the 
case to be threaded. At the same time, a central wedge 
expands the bottom portion of the die, the two together 
exerting pressure both inside and out on the metal case ; 
this forms the thread easily and quickly and makes a re- 
markably good job. 

In Fig. 2 is an example which shows the beginning of 
the operation of drawing the center of the condenser 


for a flaming are lamp. The next operation is shown 





Dit WHicn Forms THE EpGe So Tuat It Can 


0 


Fic. 6. 
Be ASSEMBLED 


Fig. 3.) SECOND OPERATION WHICH ForMs THE PUNCH- 
ING COMPLETE, EXceEpT Drawing DowN THE CENTER 
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in Fig. 3, the die and the punch clearly showing how the 
work is performed. 

Another operation on the condenser for the are lamp, 
together with the punch and die for it, will be seen in 
Fig. 4, while in Fig. 6 is shown the method of forming 
the edge so that these parts can be assembled in the dies 
shown in Fig. 5. Here the two parts are simply inserted 
in the die, the resulting assembly being shown at A be- 
tween the punch and die. 

\nother operation, in Fig. 7, shows how the condenser 
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is drawn to depth in the die, the lower portion showing 
the die, the blank holder, the punch and a drawing shell, 
while above is the assembled condenser with the head in 
place. The condenser top and bottom halves and the 
head are made and entirely assembled with dies. The 
die shown in Fig. 8 assembles the head and the other por- 
tion and eliminates hand work in assembling where it is 
often apt to be considered necessary. 


Performance of the Plain 
Grinding Machine on Cyle- 
indrical Work 

By W. T. 
The object of this article is to discuss the factors which 
unit of time” and 


MoNTAGUE 


influence the “material removed 


“wheel-wear” values arising from the rough-grinding of 


per 


soft-steel bars in the cylindrical-grinding machine. Since 
the grinding is done under increasing depths of cut, all! 
other conditions remaining the same, the tests submitted 
offer a good opportunity to observe how production in- 
creases, how much the wheel wears, and what “feed losses” 
occur at the different depths of cut. 

By production is meant the number of cubic inches 
per minute straight evlindrical bars |} 
rough grinding, or if one chooses to think in larger units, 


removed from 


the number of cubic inches removed per hour. 
THE Vartous Facrors In Propuction 


It may be instructive at the start to study the various 
factors that enter into production and show where each 
comes from, finally deriving a simple formula by means 
of which the so called production of any given job of plain 


cylindrical grinding can be accurately predicted, 


Ries” 
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~ ps 
DIAGRAM OF METAL REMOVED ON THE GRINDER 


Theoretical or apparent production is the number of 
cubic inches of metal that should be removed per minute 
of grinding a uniform cylindrical ber, provided there 


were no losses to contend with. 


Let 

R.DAC. Radial depth of cut in inches; that is, 
the automatic reduction of the radius 
of the work per traverse of the work 

table: 
S.FP.M. = Work speed in surface feet per minute ; 
7.T.= Table traverse in inches per minute; 
WV = Inches of table traverse per revolution 


of the work, or the cutting width of 
the wheel. 
Then, theoretical production in cubic inches per minute, 


Pr 12 xX S.FP.PM. XK RDC. XK W (1) 
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or we might diagrammatically picture the amount of 
metal removed in a strip of the dimensions in Fig. 1. 
But this can be readily simplified, for 
—— ‘xX pDx B.f.m 
SF.P.M. => yo 
aud 
i 
i -_ , 
Rf. iM. 
Therefore, substituting these values in equation (1). we 
ret 
z xD R.PM. eh 
Py = 12 & “S.C. & 
12 hf. 
wha finally reducing We vel 
Pt rl) Bee. 3S 7.2. 


in cubic inches per minute. Diagrammatically this woul 


appear as in Fig. 2 


Thus we see that theoretical production in lowest terms 
< the product of the mean circumference of the wo! 
being ground, times the indicated radial depth of cut, 


times the table traverse in inches per minute. If the ma 


hine is of the type where the wheel-head traverses, and 


the table is stationary, then wheel traverse may be sub 
stituted for table traverse in this discussion. 
The knowledge or measurement of these three prime 


to calculate the apparent 
the grinding 


factors at anv time, allows one 


production of the erinding machine unde 


llowever, due to wear of the grind 


conditions at hand 


ing wheel and to elasticity and deformation of materia 

in the grinding machine, this theoretical production is 
. 

never wholly realized in actual practice. You cannot get 


something for nothing, even in grinding. and the more 
metal the grinding wheel removes, the more wheel wear 
must be expected. The difference between the total in 
dexed feed and the actual reduction in work diameter 
shows the losses resulting from this wheel wear, and from 
the deformation of the machine parts, elasticity of the 
material being ground, and so on These losses have 
heen called “feed losses,” and later on these have beet 
separated into two parts, the part chargeable to wheel 


wear, and the part chargeable to the machine, 


THe NATURE OF THE EXPERIMENTS 


That these statements may be clearly understood, brief 
mention will now be made of the nature of the experi 


a well known typ 


ments. The tests were carried out on 
of cylindrical-grinding machine. The work consisted 
of rough-grinding straight cylindrical bars of 25-point 


carbon steel, 18 in. long by 1.375 in. diameter. 
Four metal-shod steadvrests were distributed over this 
rigidity. Th 


per min, mn 


erinding length of 18 in. for the sake of 
work was driven at the rate of 31 
all tests, The 
erade L, alundum, vitrified wheel, 
at 6200 surface ft. per min. Th 
was the time required to take a total indexed feed of 0.12 
n., using a different radial depth of cut in each test. The 
the feed 


surface ft. 


erinding wheel was a 24 combination, 


I8x2x5 In., 
of the tests 


operated 


duration 


only variable in these experiments was, therefore, 


per traverse of the table. In the first test, No. 57. a 
P.DC. of 0.0005 in. was used. which should reduce the 
diameter of the bar 0.001 in. per traverse of the tabl 
In some of the succeeding tests greater feeds were used 
than would probably ever be used in ordinary practice, 
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in. per pass of the table, the loss chargeable directly to 
the machine is under 10 per cent. of the total amount 
fed. Furthermore, above a radial depth of cut of 0.001 
in., the loss in production is distributed about equally be- 
tween the wheel and the machine; that is, for this par- 
ticular wheel. 

These results speak well for the power and rigidity of 
the machine used in the experiments and point to the 
use of heavy cuts in heavy rigid grinding machines for the 
most efficient production of cylindrical work. 


the idea being to see how both the machine and the wheel 
would stand up under such heavy cuts. 

In order that the reader may see where each value of 
the table comes from, the following information is given, 








considering each column separately : 

Test number. 

Radial depth of cut in inches obtained 
by adjusting feed mechanism. 

Table per 
table timed with stop watch. 

Mean bar in inches; be- 





Column 1. 





Column 2. 






inches minute : 


~ 


traverse In 





‘olumn 






diameter of 


~ 





‘olumn 4. 







tween starting size and finished size. = 

Column 5. Calculated by formula previously de- Advantage ofa Babbitted Half- 
rived. nut 

Column 6. Calculated from measurements of test 






, By ENTROPY 
bar and time of test. 


Calculated from column 6. 

Calculated from actual measurement of 
wheel wear on the diameter. 
Ratio of column 8 to column 7; 
the wheel wear resulting from the re- 
under the 






There is one old-fashioned thing that | hate to see go 
out and that is the babbitted half-nut for the lead screw 
of a lathe. We had some trouble lately with the half-nuts 
on a strictly modern lathe, one that is supposedly inter- 
changeable, and we had to send and get a new pair. 
When they came they went in place all right, but they 
have never seemed to close down right and they certainly 
do not cut so smooth a thread as they ought. If these 
nuts had been babbitted we could have run them in place 
on the screw if we wanted to, or we could have sent to 


‘olumn %. 
‘olumn— &., 


~ 






a 
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showing 





‘olumn 






moval of 1 cu.in. of steel 
different depths of cut. 
Measured with 


start and end of test. 






~ 


‘olumn 10, micrometer calipers at 







~ 


‘olumn 11. 





Arbitrarily chosen, 
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PERFORMANCE TESTS ON 


Column 12. Total loss in indicated feed in per cent. ; 
obtained from columns 11-10. 
Obtained from the wear of the wheel on 


the diameter. 


Column 13. 
Column 14. Obtained from columns 12 and 13, 

In each case the machine and wheel are given just so 
much work to perform under approximately the same 
conditions, the chief variable being the depth of cut. Our 
table shows the ideal or theoretical production, the actual 
production realized, and the wheel wear resulting from 
this production under the respective depths of cut. Col- 
umn 9 shows the effect of increasing feeds on the amount 
of wheel wear per cubic inch of steel removed in grind- 
ing. It is to be noted that the in this wheel 
wear per cubie inch of steel removed does not keep pace 
This indicates clearly 


increase 


with the increase in production. 
that it is highly economical from the standpoint of maxi- 
mum output at minimum cost, to use as heavy a cut as Is 
consistent with the machine used and the nature of the 
work at hand. 

In tests 57, 58 and 
feed excessive for the work at hand, the efficiency of the 
feed mechanism keeps well above 95 per cent., the greater 
portion of the feed loss being chargeable to wheel wear. 
Even under such severe service as in test 62, where the bar 
is being reduced in diameter at the rate of nearly 0.005 


59, where we might not call the 


THE PLAIN GRINDER 


the factory for new ones, and if they had not lined up 
just right there would have been enough give to them to 
allow them to come down into shape. 

M\ experience leads me to believe that under average 
care a babbitted nut will wear at least as long as a cast- 
iron one, and that the lead screw will last longer without 
getting bad enough to need replacement. There is only 
one danger and that is that a chip might get embedded 
in the babbitt and score the screw. Someone will say the 
same about emery, but anyone that has tried even to 
polish steel with a worn-out lap will realize that danger 
from that source is remote. 

The all-important thing is that the wear on the lead 
should be small. Every lathe that has been in 
use at all has some backlash in the nut, but the carriage 
is heavy enough to afford sufficient resistance, so as to 
make a smooth thread. 
mostly near the head end for short screws, the wear is 
local and has the effect of changing the pitch of the screw 
slightly at the point where the nut runs from the unworn 
to the worn part and that is the cause of most of the 
trouble with screws which have to be accurate in pitch 
or which have to run in long nuts. Anything which re- 
duces the wear on the screw, even though it may increase 
the wear elsewhere, is a distinct benefit, and I believe 
the babbitted nut to be one of these. 


ScTeCW 


Inasmuch as the screw is used 
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A High-Pot Die-Casting Machine 


By Eruan VIALL 


SY NOPSIS—The die-casting machine here shown has 
This 


possible easily to use metal from the bottom of the pot, 


the melting pot elevated above the die. makes at 
and also makes the handling of the die and die cage sim- 
ple. The operation of the agitator used for some metals, 
and the us of a safety valve-locking de vice, are described 
an detail. The design of the dies and cades makes if pos- 
sthle to use the same Cages for a large number of dies 
and also makes a few forms of ejector pias and plates do 
jor many jobs, 
x 

Nearly every die-casting firm doing any great amount 
of business, has developed its own special type of machine, 
and the American Die Casting Co., Indianapolis, Ind., 
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Fie. 1. Tuer Ovsen Die-Castine MAcHINI 

is no exception. The machines in present use are im- 
provements over the original design, the changes being 
mostly evolved from the personal experience and experi- 
ments of Lawrence Olsen, president and manager of the 
company. 

In the machine shown, the pot is high and the metal is 
taken from the bottom and forced into the top of the die. 
This can be seen in Fig. 1, where A is the metal pot and 
B the die and carrier or cage. The top of the pot ( 
is raised or lowered by means of a toggle D and lever F, 








and when the machine is in use the lever and top are 
locked in place by the use of the lateh F. which holds the 
lever down. Air and gas for the heater are taken from 


the pipes G and // and pass into the mixer / and from 
there into the burner. The pot has a capacity of about 
100 Ib... 


The air pressure on top of the metal at the moment of 


though the usual load is about 75 Ib. at the start 


the discharge is about 160 lb. The melted metal flows 
from the bottom of the pot at /, into the die which is 
shoved into position underneath, The die carrier is mac 


to slide on the rail A, so that the operator can easily push 
it in under the pot or pull it out for the removal of the 
work. 


This method of sliding the carrier on a rail underneath 





Fie. 2. ANnotuer View or THE MACHINI 
the pot not only avoids heavy lifting, as is often the 
case, but it has other advantages as well. One is that 


when pulled out the die is at just the right height and in 
the best possible position for the removal of the work 
Another is that the metal, being drawn from the bottom 
of the pot, is free from slag or dross that has a tendency 
to float on or near the surface of the melted metal. Still 
another advantage, and an important one, is that single. 
multiple or several separate dies, may be used as occasion 
This last point 


demands, is of special advantage on 
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work that does not lend itself kindly to being cast in mul- 
tiple from a single runner as, by the use of a special set 
of stops, the workman can quickly slide the carrier along 
The half- 


tone shows the use of two single dies in the carrier which 


so as to bring the separate dies into position, 


cuts down the handling time considerably on this par- 


ticular job. To accommodate different sizes of dies or 
cages, the rail Kk is so mounted as to be easily raised or 
lowered. This is accomplished by mounting it on two 


serews L and J. 


lower ends connected by a bicycle chain N, 


These screws carry sprockets on their 
The front 


is connected by bevel gears with the handwheel 


sprock 't 


O, so that the turning of the handwheel turns the two 





Fig. 3. Rear View or Upper Parr 
elevating screws in unison, and keeps the rail level at all 
times, 


FILLING THE Dit 


With a die in position, the metal is released from the 
bottom of the pot by means of the lever P. As this lever 
is pushed upward its first action isto open the air-inlet 
valve, which places 160 |b. pressure on top of the melted 
metal, Further upward movement of the lever pushes 
up the red that passes down through the center of the 
pot, the lower end of which acts as a retaining plug and 
allows the metal to es ape into the die, 

It will probably at once occur to the practical man 
that this lever might be pushed up without the die being 
in the proper position, and allow the hot metal to pour 
out or spray onto the workman. ‘To guard against this, 
it has been made impossible to release the valve lever un- 
less the die is locked into its proper position under the 
pot. This is accomplished in this wav: After the carrier 


has heen pushed in as far as the stop will allow, there is 


MACHINIST 


Vol. 41, No. 2 


some space left between the outlet of the pot and the in- 
let of the die. This is neccessary to permit the carrier 
to slide in or out. The space is closed by raising the die 
and carrier until the two openings meet and form one con- 
tinuous and practically air-tight passage. The final rais- 
ing is done by swinging the lever FR to the left. There is a 
cam on this lever that pushes out the lower end of the 
lever S, and this lever operates a safety catch which is so 
set as not to release the valve lever till the die is firmly 
locked in place. The way this catch operates will be 
shown later. As an additional safeguard against spraying 
metal, hoods are used on all machines wherever needed, 
though most of these have been removed for photograph- 


i 


Fig. 4. Derrartts or REVERSING MECHANISM 


A straight and a cross belt will be observed 
ry > . 
rhese are for operating 


Ing purposes, 
at the upper left of the machine. 
the agitator. 

Another view of one of the machines is given in Fig, 2. 
This halftone also shows a number of the other machines 
in the background, as well as the method of piping the 
air and gas to the various machines, 


AGITATING THE METAL 

Some metal mixtures require continual stirring in the 
pot while others are ruined by it. 
those requiring stirring, an agitator, previously referred 
to, is made part of the machine and may be used or not, 
The upper part of one of the machines, as 
viewed from the back, showing the operating mechanism 
of the agitator, is illustrated in Fig. 3. The agitator it- 
self is much like the mixer of an ice-cream freezer and 
has a blade that revolves inside the pot. This blade is at- 
tached to a sleeve carrying the bevel gear A on the upper 
end. This bevel gear may be given a power reciprocating 


To provide for using 


as desired. 





—-—- 
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motion by means of belts on the pulleys B and (, or, 
with the pulleys inoperative, may be given an occasional 
turn by means of the handwheel ). The rod 2 runs down 
through the sleeve that carries the agitator blade and 
carries the outlet plug on its lower end. It may be re- 
volved so as to seat the plug properly by the handwheel 
I’. Springs @ and //, through the yoke 7, press down 
on the adjustable collar J and keep the plug firmly seated 
except when pushed upward by the valve-operating 
lever K. 

The reversing mechanism by which the agitator blade is 
given a reciprocating movement is better shown in Fig. 
4. Here the two pulleys A and B are shown with the 





Fra. 5. Dir-Evevatine Lever anp Sarety Device 


belts off. These pullevs run loose on the shaft with a 


_¢lutch between them operated by the lever C: The pulley 


A has a pinion PD on its hub, which meshes with the 
gear EF. A cam F is attached to this gear, into the groove 
of which a pin on the lever ( fits so that as the gear turns 
the lever rocks back and forth. The upper end of this 
rocking lever works between two adjustable setscrews so 
that as it rocks the cross-lever // is worked back and forth 
and the clutch between the two pulleys is thrown into first 
one pulley and then the other alternately. As the belts 
on the pulleys are one straight and the other crossed, the 
shaft is reversed each time. When it is not desired to use 
the mechanical agitator, the eccentric 7 is turned by 
means of the handle J, which pulls the lever // upward 
clear of the end of the rocking lever, in which case the 
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lever G can continue to rock without moving the clutch 
lever. 


Tue Sarety Devic 


The operation of the safety lock previously referred to 
is more clearly shown in Figs. 5 and 6. In Fig. 5 the die 
elevating lever is shown at A and the cam at B. As the 
lever is pulled to the right to give the final elevation to 
the die the cam pushes out the rod C and consequent} 
the lower end of the lever ). This causes the upper end 
of the lever to move inward and push the stop-lever £ 
Fig. 6, to the right. This throws it clear of the pin & 
on the val ve-operating lever G, and allows it to be raised. 











Fie. 6. Sarery Srop anp Vatve-Operatinae LEVER 


As the lever @ is raised the pin // strikes the air-valve 
lever J and admits the air to the top of the melting 
pot through the pipe A. Further movement upward 
and the collar Z is reached and the rod M pushed up. 
opening the outlet at the bottom of the pot. This halftone 
also shows more clearly the locking latch NV and adjust 
able catch O, by which the toggle-operating lever [P 
which holds the pot cover down, is locked in place. 


THe Work Anp THE Dres 


iY 


While this company makes a specialty of bearings of a 
kinds, both solid and split, it also turns out practically 
everything in the line of die castings in various metals 
that are in use today. <A few of the castings made in 
the machines just described are shown in Fig. 7. Most of 
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the split bearings and many other parts are made in mul- 
tiple dies and at A are shown two half bearings cast 
in the same die from a single runner, Attention is also 
called to the segments at B and C, as these are cast in the 
die shown in the next halftone. 

The die and die carrier or cage shown in Fig. 8 
typical of the kind in use. The detachable part of the 
die A fits onto the top of the rest of the die and the metal 
The piece 


are 


is forced down through the hole in the center. 
cast is shown at B and is the same as the two segments 
just referred to. The die proper, with its corepins, ejec- 


< 
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a simple cooling with a swab dipped in cold- water is 
sufficient for all purposes. 

Another point is that the type of cage shown serves 
for a large number of dies, reducing the cost to a mini- 
mum. The system of placing the ejector pins is also flex- 
ible and allows the use of sets of standard pins and a 
few types of plates, to cover all ordinary forms of dies. 

Some of the dies in place in the cages ready to be 
placed in the machines and used are shown in Fig. 9 
These are for castings frequently called for so they are 
not taken apart as are those not so frequently used, but 


are stored as shown, 
% 

The annual report on the commerce and navigation of the 
United States in the fiscal 1913, just published by the 
Bureau of Foreign and Domestic Commerce, Department of 
Commerce, reveals conditions of trade and industry in 
marked contrast with those prevailing in earlier years. In 
a total trade of $4,279,000,000 last year, exports exceeded im- 
$653,000,000, while at the middle of last century, as 
reports of the series, imports were largely 
in excess of exports. Then imports of manufactures were 
more than five times the exports thereof, while in 1913 ex- 
ports of manufacturers were more than six times the imports 
of like Meanwhile manufactured articles have 
largely farm products and raw materials (except 
cotton) as leading articles contributing to the export 


year 


ports by 
shown by earlier 


classes. 
replaced 
the 
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Fic. 8 Detraits or A Die AND CAGE 


tor pins and its individual operating parts, fits into the 
cage shown above, the flange ( being bolted to the top D 
and the flange FE to the sliding part F. The ejector pins 
so that after the cast has 
been made and the top A removed, the casting may be 
raises 


are screwed into the flange F, 


ejected by “pumping up” on the lever @ which 
the part F and forces up the ejector pins. This “pumping 
up” is accomplished by means of a sort of toggle-joint 
movement. The forked lever is connected to the part F 
by two pieces like J/7, one on each side. Two pins [ 
and J are made to alternately engage the notches in the 
pieces K and L, by a pumping movement, which can be 
easily made to work the part / up or down, as desired. 
The lever on the die group is used to raise or lower the 
core pins that are used to form the holes in the casting. 

Tt will be noted that this die is not water-jacketed, nor 
are any of the others, the construction being such that 


Fig. 9. CaGes witH Dies IN PLACE 


carrying trade has the United States lost 


half century 


Only in the 
the last 


trade 
ground in 


. 


most notable progress yet recorded in the chemical 
treatment of timber to prevent decay was made in 1913, ac- 
cording to a report recently issued by the American Wood 
Preservers’ Association in coiperation with the forest service 
of the department of agriculture. The report states that 93 
wood-preserving plants in 1913 consumed over 108,000,000 
gallons of creosote oil, 26,000,000 lb. of dry zinc chloride, and 
4,000,000 gallons of other liquid preservatives. With 
the plants treated over 153,000,000 cu.ft. of timber, or 
about 23 per cent. more then in 1912. Impregnation of wood 
with oils and chemicals to increase its resistance to decay 
and insect attack, the report g@>es on to say, is an industry 
which has become important in the United States only in 
recent years. In Great Britain and most of the European 
countries practically every wooden crosstie and telephone or 
telegraph pole receives preservative treatment. In the United 
States less than 30 per cent. of the 135,000,000 crossties an- 
nually consumed are treated, and the proper treatment of an 
of 4,000,000 poles may be said to have 


The 


nearly 
these 


annual consumption 


scarcely commenced. 





he 
of 
in 
In 
n- 


ly 
re 


ts 


pt 
rt 








July 9, 1914 AMERICAN 


MACHINIST 65 


An Efficiency Testing Machine for 
Drills, Taps and Dies’ 


By T. Y. 


SY NOPSIS—The advance in the art of making high- 
speed culting steel and the ever-increasing use of special 
cutting tools of such steel, have necessitated the develop- 
ment of special efficiency testing machines for determin- 
ing their cutting quality. It has been determined that 
rarious tool steels should be operated ata definite speed 
for maximum efficiency, depending on their treatment 
and the material they are to cut. It is essential, there- 
fore, that tats speed be determined by test and the ma- 
chines either operated at a speed calculated to obtain 
the greatest efficiency from a given tool, or a steel ob- 
tained which will give the greatest cutting efficiency at a 
given speed. 
& 

Testing has now broadened, and is being pushed into 
every phase of construction and manufacture. In any 
manufacturing plant where metal is machined, there are 
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TESTING MACHINE FOR Dritis, Tarps anp Dies 


two classes of tools used. One class comprises the fixed ma- 
chines, whose quality, adaptability and use may be de- 
termined from inspection of design and construction. 
These tools are of a high first cost and are considered a 
part of the plant proper. The second class consists of 
cutting tools, and is small and insignificant when each 
tool is considered by itself. 

These tools, however, are the real expense In operation, 
as the efficiency and output of any machine tool, no 
matter how well designed, is a function of the quality and 
form of the cutting tool. Such tools are quickly used up 
and must often be renewed. Their cost is large in the 
long run, but comparatively small when we consider what 
may be gained in production by the use of a high-speed 
cutting tool over the ordinary cutting tool of today. 

This second class of tools comprises the following: 

a Tool steel, as used in lathes, shapers, planers, bor- 
ing mills, and the like; 2. Files of all description; 3. 
Hacksaw blades; 4. Drills, taps, dies and reamers; 5. 
Milling cutters. 

Also under the list of tools of this description are in- 


*Paper presented before American Society for Testing Ma- 


terials 


Vice-president, Tinius Olsen Testing Machine Co 
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cluded emery wheels and other abrasives, tests of which 
it is hoped to report at a later date. 

The cutting property and efficiency of tools have been 
determined in some instances, but only by the largest 
users, by means of tests of long duration at great ex 
pense. A machine that will give this information accu 
rately and quickly at a minimum expense has been de 
manded, as it is just as essential for the smaller manu 
facturer to know the value of his tools and what he is 
purchasing, as it is for the larger ones. 

The first tools to be commercially tested were files, and 
such tools are today successfully tested all over the world 
by the Herbert File Testing and Indicating Machine. 
There are now over 100 of these machines in use and they 
have proved unquestionably that files may vary greatly in 
quality. By their use, the proper cut of file for any class 
of material can be determined ; likewise the cutting prop 
erty of metals. An attachment can also be obtained for 
this machine whereby hacksaw blades can be tested to de- 
struction and curves obtained showing their quality. 

The testing of these tools has led to the further desire 
to test such tools as drills, taps, dies and reamers. A ma- 
chine for this class of testing presents a far more difficult 
problem than either of the other machines, since in this 
case It Is necessary to. test finished tools under actual 
working conditions. ‘The machine must cover all condi 
tions as to speeds and feeds, and must measure four 
variables, namely, pressure, torque, penetration and num- 
ber of revolutions. 

The machine to cover this class of testing is known as 
the Olsen Drill, Tap and Die Testing Machine, and as 
here described Was designed to meet the precise speci- 
fications of the Philadelphia Navy Yard, where such a 
machine has been in successful operation for some time. 

The machine illustrated was designed to test drills, 
and the like, from the smallest up to those 1 In. diam 
eter. To cover this large range of drills it was neces 
sary to provide spindle speeds of from 50 to 1000 rp.m., 
as well as a hand attachment for use in testing taps, dies 


and reamers. 


The feed problem resolved itself into two types; that of 
vravity or dead weight. and a positive feed. 

The pressure measured ts that w is exerted by the 
point of the drill on the materia It should be aceu 
rately obtained and in such a manner that it may be 
read off from an automatically recording dial at any 


time during the test. 
The torque, which is the measure of the resistance to 


ne measured hy dead 


} 


cutting, should, for accuracy, 
weight. This measurement must also be arranged so that 
it will distinguish with equal degrees of sensitiveness the 


variation in small as well as large drills. 

The penetration is the measure of the depth of bore, 
taken directly from the motion of the cutting tool into 
the test material. The number of revolutions required 
s also determined. 


to give a certain penetration 
The machine consists of a bed on which a weigh ne 


head is mounted, at one end, which holds the material to 
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be cut. At the other end is mounted a driving head with 
an arrangement for changing speeds and positive feeds. 
Between these two heads is a carriage mounted on ball- 
bearing rollers, supporting the spindle which carries the 
drills, or other tools, to be tested. The weighing head is 
bolted securely to the frame and in this head a pendulum, 
which measures the torque, is mounted in ball bearings. 
The pendulum is so arranged that by changing weights 
on it a maximum capacity of either 100, 1000 or 2000 
in.-lb. is secured. The moment or torque may be read 
from a direct-reading, uniformly marked scale at any 
time during the test. Above the pendulum is mounted a 
large drum which by its rotation accurately records the 
torque on equally spaced cross-section paper and to a 
largely magnified scale. To dampen the action of the 
pendulum an air piston is provided, which can be ad- 
justed to suit requirements. Also, in where the 
drill may run temporarily above capacity or for some rea- 
son becomes stuck for an instant, the excess torque to an 
amount of 3000 in.-lb. can be measured on an additional 


cases 


scale. 

The operating head rotates the spindle and is fitted 
with a changeable gear mechanism, and variable-speed 
motor drive, so that by one lever change any speed and 
motor control between 50 and 1000 r.p.m. can be ob- 
tained. In this head is located the positive feed mechan- 
ism, which can be thrown in or out of operation by a 
small lever, controlling a split taper nut on the spindle. 
This nut is given a rotation a fraction slower than the 
spindle speed, causing it to advance in proportion to the 
If both were to run at the same 
speed there would be no feed. The changes of feed are 
thus quickly made by shifting a sliding gear as indicated 
in the gear head, and a feed of either 0.01, 0.02, 0.03, 
0.04, or 0.05 in. per revolution can be obtained. 


retarding of the nut. 


The spindle is of vanadium steel and operates through 
a carriage which is free to move on the bed. In this 
carriage is mounted the dial indicator, which measures 
through the action of a hydraulie diaphragm the pressure 
on the point of the drill. The pressure is measured di- 
rectly and automatically up to 5000 Ib. In a more re- 
cently built machine of this type the pressure indicator 
has been mounted on the weighing head, where it is more 
directly under the eye of the operator, while testing. 

The carriage is also mounted as noted above, on ball- 
bearing rollers, and through it the gravity feed may be ap- 
plied by adding standard weights to the scale pan as 
shown. 

A scale attached to the carriage indicates the actual 
penetration of the drill. The penetration may also be 
noted by the motion of a pencil on the rotating record- 
ing drum, thus giving the relation between torque and 
penetration. 

The number of revolutions of the spindle may be noted 
on the dial in the gear head, or its relation to the torque 
automatically recorded on the autographie chart. A 
curve may also be obtained showing the relation between 
penetration and number of revolutions, so that the ma- 
chine will show graphically the relation between any two 
of the variables, torque, penetration and number of 
revolutions. 

Both the weighing head and power head are arranged 
so that standard chucks can be used. The drills are usu- 
ally placed in the power head and the material to be bored 


in the weighing head. In the case of die testing, how- 
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ever, the die is placed in the weighing head and the bar 
to be threaded in the power head and thus the bar, which 
may be of considerable length, can pass through the hol- 
low spindle of the weighing head. 

Ball bearings, both thrust and radial, are used through- 
out the machine. The bed is fitted with a trough and 
pump, and piping is provided so that any desired cutting 
compounds can be applied at the point of the drill and 
circulated, thus also affording a means of testing various 
kinds of such compounds. 

In this machine every point has been considered so far 
as possible, so that any test can be made in which the 
cutting effort is concentric with the center of rotation 
cutting from a center. In addition to testing the. cut- 


ting property of tools, it can also be used for determining 
r 


the cutting property of steel and metals, the holding 
power of drill chucks, and the like, and even for small 
autographic torsion tests. 


~ 
ary 


Hardmess Tests: Relation be- 
tween Brinell Ball-Test and 
Scleroscope Readings* 


By J. J. Thomas 

A number of inquiries have recently reached Water- 
town Arsenal as to the proper factor to convert Brinell 
ball-test hardness numbers to scleroscope readings. Many 
manufacturers and laboratories have one of these instru- 
ments, but few have both. In order, therefore, to compare 
the hardness of their product with that of another fac- 
tory or to interpret the results given in various papers 
and journals, it is necessary that the factor connecting 
the two be known. 

Curves were plotted after taking over 500 readings. 
All Brinell impressions were made with an “Alpha” 
machine having a steel ball 10 mm, in diameter, with a 
pressure of 3000 kg. for 30 see. 
ings were taken with a Shore instrument, having a dia- 


The scleroscope read- 


mond-tipped hammer. 

As a result of these tests, what is believed to be a 
representative curve gave the factor as 6.67; that is, the 
scleroscope reading multiplied by 6.67 gives the Brinell- 
ball hardness numbers. 

It was found on plotting the values for cast iron and 
bronzes that a factor of 5.25 was correct for these metals. 
Aluminum gives a factor of about 6, while for nickel 
steel the factor seems more suitable. 

This indicates that the 
varies with the different metals. In 
variation is found even in the same metal. The scleroscope 
readings vary more than the ball ‘tests, probably due to 
the fact that the scleroscope measures the hardness of 


a 
not but 


fact, considerable 


factor 1s constant, 


very small areas, and these areas vary in hardness even 
in the same metal, 

It has been found that for hardness numbers above 300 
Brinell or 45 scleroscope, the metals are difficult to ma- 
chine. Tempered steels lie in the range of 150 to 300 
Brinell. 

No attempt has been made to compare the accuracy or 
usefulness of the two instruments, as it is believed that 
each has a place in the testing of materials. 

American Society for Testing 
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Special Operations Performed With 
the Oxyacetylene-Welding Torch 


By Roper 


ra 


SYNOPSIS—A wheel 46 in. diameter formerly mad: 
a casting is shown being welded from steel tubing, using 
a cast-iron hub piece, this produces a lighter part. Manu- 
facturing hospital furniture by the welding method, some 
of these pieces are welded in 17 or more places, Parts 
of heat regulators made successfully at low cost; this has 
been almost impossible by any former method. Sleel 
barrels made by oxyacetylene welding have proved 
stronger than those riveted, some tested by being dropped 
from a height of 30 or 40 ft. show no signs of leakage. 


The J. D. Adams Co., Indianapolis, Ind., makers o! 
road machinery, use oxyacetylene apparatus in_ thei! 
shops. Fig. 1 shows one of the lifting wheels used on 
their road grader which was made by their old method o 
taking six wrought-iron spokes and casting the hub and 
rim onto them. This produced a wheel which is hea 
and also one which had a tendency to fracture along the 


MAWSON 


Ind., who are makers of metal furniture for hospitals 
and other purposes, likewise use the oxyacetylene method 


in manufacturing their products. The illustration, Fig. 
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CHAIR 'TABLI 


rim both when cooling in the foundry and also when put 
into service. 

The proposed method of making these wheels is shown 
in Fig. 2. The rim A is made from 1-in. tubing formed 
to shape and then welded at B. The spokes (, six in 
number, are made of 3<-in. tubing and butt-welded to the 
rim. The inner ends of the spokes are then butt-welded 
to the hub D, which is made of a casting. 

The outside diameter of the wheel is 46 in. This 
welding method will produce a part which is much lighter 
and stronger than the previous one. 


MAKING A Massace CHarr 


The Clark & Roberts Manufacturing Co., Indianapolis. 


TABLI 


shows a massage chair thus made. The component 
parts are first formed to their correct shapes and then 
welded at their various joints. The chair is welded at 
all the points A and the two eyelets 2 are also welded to 
t has 


the upper-frame bar. After the chair is finished 
a neat apearance which would be difficult to obtain with 
a chair built-up of unions and couplings. It has also been 
found to be strong, the joints standing up well under 
strenuous use. 

Fig. 4 shows a base for a physician’s operating table. 
The tubes are cut to the correct lengths and are made 
with miter joints shown at A. The center bar B is then 
welded with butt-joints to the outside-tube frame (C. 


\ltogether six joints are made, producing a strong mem- 
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ber for this part. Fig. 5 shows a portion of a base for a 
hospital operating table. The outer tubes are bent to 
the required shape and the tie tubes then welded to them. 
‘The halftone shows one of the parts in course of construc- 
tion, only three of the tubes having been welded onto the 
side frames. In the manufacture of this part 10 welds 
are made as denoted by the letters A. 

Making steel furniture by the oxyacetylene process 
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revolved, enabling the two pieces to be completely welded. 
With! the fixture one operator is able to turn out a com- 
pletely welded diaphragm in 45 sec.; at the rate of 80 
per hr. 

About 6 in. of weld is made on each piece and the cost 
of doing the work, including labor and gases is less than 
*4c. each. This method has proved the only practical 
manner of doing this work; brazing is impracticable as 











Fig. 6. Maxine Heat Ree@uiators 





Fic. 8. BENDING THE SIEVE Stock 





Fia. 9. WrtpDING STRIPS ONTO FINGERS 


has been found to be much cheaper than any other way 
and produces strong, good-looking parts. 
Manvuracturtnc Heat REGULATORS 

The halftone, Fig. 6, shows the operation of welding 
No. 30 gage phosphor-bronze diaphragms to stem sup- 
ports. At A are shown a number of supports and at B 
diaphragms. The stem and diaphragm to be welded are 
held in the fixture C and as the joint is made the part is 


Fic. 7. ELEMENTS OF THE SIEVE 











Fie. 10. A FINISHED SIEVE 





Fig. 11. Wertpep STEEL BARRELS 
heating the entire diaphragm destroys its sensitiveness 
to temperature changes. 
MAKING CHEMICAL SIEVEFS 
The National Welding & Manufacturing Co., Buffalo. 


N. Y., makes the type of chemical sieve here described. 
Fig. 7 shows some of the elements from which the 


OR 


sieves are made; at A the finger sections which are 
stamped out to the correct contour, in long strips, and 
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at /) one of the strips of steel sieve material are shown. 

‘The method of forming the loops in the sieve is shown 
in Fig. 8. The strip of steel is carried on a drum A and 
between two pins B. The frame carrying the free end of 
the strip is then propelled back and forth, wheels on the 
lower part resting on the floor permitting this. 

As each loop is made on the strip another pin is placed 
in the plate D until 13 are on the plate. The strip is then 
advanced, the pins removed, and the operation repeated, 
the two first pins being retained in the last loop formed 
io hold it in the correct spacing. The illustration shows 
one of the strips with the loops formed in this fixture. 
The operation of welding the formed sieve strip to the 
finger plates is shown in Fig. 9. Seams are made at the 
upper and lower corners, the operation being done by 
the oxyacetylene method. The C-clamp holds the upper- 
finger plates in alignment, a similar method being used 
for the lower finger plate. The tube B is held against 
the front of the sieve strip thus holding the loops in 
alignment during the welding operation. 

The illustration, Fig. 10, shows a portion of the 
finished sieves and some idea of the amount of welding 
to be done can be obtained, each finger having to be 
welded its entire contour on the upper and lower sides. 


WELDING BARRELS 


The Wilson & Bennett Co., who are manufacturers of 
steel barrels for the transportation or storage of oil and 
gasoline, use the welding torch in their manufacture. 

Fig. 11 shows a view in this barrel-manufacturing fac- 
iory. The barrels are usually made of 12-, 14- or 16- 
gage sheet steel and of 30 to 35 gal. capacity. The usual 
method of manufacture is to cut the sheet to the correct 
size and roll two beads into it. This beading acts as a 
stiffener to the barrel body. A chime is then rolled in 
each end to fit a corresponding “dishing” in the heads. 

The longitudinal seam of the barrel is tapped over 
about an inch and “tacked” with the blow-pipe and then 
completely welded. The heads are next fitted in and the 
edges or flanges welded. Two cold-rolled steel bungs are 
welded in and a reinforcing ring is placed in each head. 
The total cost of welding barrels of this type is about 52c. 
and one operator can turn out 16 to 18 per day. 

In the halftone some of the rolled sheets are seen at 4, 
ut B they have had the beads rolled into them. Some of 
the barrel heads may be’ seen at C and a number of op- 
erators are shown welding the heads on; there is a 
finished barrel at D. 

The apparatus used for performing these various opera- 
tions, made by the Oxweld Acetylene Co. 
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Three Adjustable Drill Jigs 
By CyristTIAn F. MEYER 


The first of these jigs is used for drilling the cotter- 
pin holes in a number of pins and studs which are shown 
in Fig. 2. It will be seen that these holes to be drilled are 
all from a shoulder with the exception of the stud A, 
which is not provided with any suitable shoulder or head. 
The collar is, therefore, slipped over the end having 
the smallest diameter and pushed against the turned 
shoulder. Here it is securely held by a setscrew, thus 
forming a temporary shoulder. 


The jig consists of a cast-iron base A, Fig. 1. On top 
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of this a suitable slot is provided, into which a steel slide 
B is fitted. There are guide pieces C, D and E and a 
small steel key F sliding in a keyway cut into B for that 
purpose. In the slide B is a suitable cut-out to the bottom 
of which two V-blocks G and H are fastened. 

The larger block G extends so far beyond the front 
surface of the base F that it comes flush with a bent steel 
lever J, which swings about a suitable screw K. A spring 
L is always pulling the lever against an adjusting screw 
M, which operates in a round boss provided on the guide 
piece V. A steel shel] O is fastened into a suitable hole 
of the slide B by a setscrew, the indexing pin P slides in 
O and is always pressed toward the base by means of a 
spring, as shown. 

A number of holes are drilled into the base A 
provided with steel bushings. 


and 


UsING THE JIG 


The lower part of the pin P fits into these bushings. 






































SECTION X-X 


Pins to Be 
DRILLED 


JIG FOR THE 
PINS 


Fic. 1. 


The other end of the slide B is provided with four drill- 
guide bushings for the shorter studs to be drilled, while 
the drill bushings for the longer studs are held by the 
guide piece shown. The bushings are marked to corre- 
spond with the respective studs for which they are to be 
used. 

Any stad to be drilled is laid into the V-blocks and 
pushed forward until its shoulder or head rests against 
the V-block G. The lever J, which, on account of its 
shape, will accommodate any diameter within the limits 
of the size of the jig, is then pressed down by the screw R 
and the stud is thus safely held, the index pin P is then 
lifted and the slide B slid over the jig until the proper 
drill bushing is nearly above the center line of the stud. 
The pin will then enter the corresponding bushing, thus 
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locating the slide exactly in the direction of its longitudi- 
nal axis. 

The second jig was constructed to drill a number of 
holes at the same distance from each other in bars or long 
pieces of different size and shape, as shown in Fig. 4; 
the bars and spacing of the holes are in each case dif- 
ferent. 7 

The jig consists of the base plate A, Fig. 3. The bar 
to be drilled fits into the finished slot provided in the base. 
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vided in the center of the jig. The screw has a bras: 
washer riveted to its lower end, which is pressed down 
upon the bar in the jig, holding it securely in any position 
desired. At the one side of this clamping device is « 
bracket F fastened to the base. A revolving top part ( 
is held to it by a suitable screw H. The top @ is provided 
with three arms, each one of them having a drill-guide 
bushing at its outer end. By means of a tapered pin J 
each of these bushings may be brought into working 
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Fie. 3. Jia ror Bars 

If the jig is to be used for the Bar, Fig. 4, small steel 
levers B, Fig. 3, are swung into position and locate the 
bar as shown. 

For the third bar C, Fig. 4, the levers B, Fig. 3, remain 
in their positions at the one side as before, while the 
levers C are swung into position at the other side. These 
latter levers are shaped to suit the shape of the bar C, 
Fig. 4, so that it may slide along easily and properly. 
It can readily be seen that the addition of more suitable 
l cating levers will make this jig feasible for any desired 
shape of bar within the limits of its size. 


HOLDING THE PART IN THE JIG 


A steel bridge piece D with a clamping screw F is pro- 












































Fic. 4. Bars tro Be Dritep 


position. The bore of the bushings suits the size of the 
holes in the respective bars. 

On the other side of the clamping device is another 
bracket K, which is provided with a long slot. The top 
part Z slides in this slot and may be held in any po- 
sition by means of the two screws M. A steel pin N 
slides in the bore of Z and is always pressed toward the 
base by a suitable spring. When the jig is to be 
used, the locating levers are laid out to suit the shape 
of the bar or piece to be drilled. The part Z is then 
set in such a way that the distance from the center of 
the pin N to the center of the proper drill-guide bush- 
ing corresponds exactly with the center distance of the 
holes for the respective jobs. 
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[he part Z is located properly by a tapered indexing 
yn O, for which corresponding holes are provided for 
ech desired distance. The first hole is now drilled. The 
har is then slid along the jig until the hole just drilled 
reaches the pin N. The latter will then enter the hole, 
tus holding the bar at the proper place again, ready for 
the next hole to be drilled. 


Jig ror Dritting CAMs 


The third jig is illustrated by Fig. 6, used to drill the 
part shown in Fig. 5. It was designed to drill holes in- 
terchangeably in any shape of cam. These cams are 
made in two parts, which are fastened to one and the 
same flange. It may be mentioned here that the center 
bore of the shaft may vary up to %4 in. difference, as 
these cams are used on shafts of different diameter. The 
jig that successfully takes care of the above conditions 
for a cam of any size or shape within the limits of the 
jig consists of the base plate A, Fig. 6, which has the 
drill-guide bracket B fastened to it by suitable screws. 

A guide bracket C is also fastened to the base. The 
steel rod D slides in properly aligned holes in the 
brackets FE and C in such a way that its longitudinal 
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Cam To Be DRILLED 


Fig. 5. 


axis coincides with the center line of the drill-guide bush- 
ing B. On this steel rod a hardened V-block F is secure- 
ly fastened, extending down to the upper finished surface 
of the base and sliding on it. A suitable spring @ is 
always pressing the V-block against the boss provided for 
that purpose on the bracket #. The other side of the 
base is provided with a long slot. A steel bridge piece //, 
connecting the outer legs, reinforces the base where it is 
weakened by the slot. 

A steel sliding block J slides in this slot and carries 
« steel cam lever K, the slide may be securely held in any 
position by a screw Z and a nut M, the latter also sliding 
and held in the slot as shown. The fastening of J does 
not affect K, since the screw LZ is provided long enough 
to prevent the tightening of the lever K. 


PLACING THE Part For DRILLING 


The cam part of the lever works against the surface of 
nother hardened slide N, which is later connected to J 
by a stud O, and is always pulled against the cam of 
the lever by a suitable spring P, provided on the stud, 






AMERICAN MACHINIST 71 


thus the block N will always follow the cam line of the 
lever. 

To operate the jig a cam is placed in it with its cen- 
ter bore against the V-block F. The slide J is then 
fastened in such a way that the slide N with one side 
against the lowest point of the cam line of the lever K 
just touches the outline of the cam with its other side. 
The lever is then thrown over, thus pressing the slide 1’ 
forward. The latter, in turn, presses the cam with its 
center bore against the V-block F, which moves back 
against the pressure of the spring G, until the cam is 
securely resting against the hardened-steel guides Q. 
The outer edge of these steel guides is at the correct dis- 
tance from the center of the drill-guide bushing as the 
center of the cam from the center of the holes for the 
screws in the flange of the cam parts. The V-block, 
which is compelled by its rod to move straight, locates 
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SECTION Y-Y 


Fic. 6. Jig ror CAMs 


any cam center on the longitudinal center line regardless 
of the size of the bore, while the slide N, due to its 
rounded shape, presses any shape of cam securely against 
the guides Y. Thus every cam is located correctly. 

After the hole is drilled, the lever K is thrown back, 
thus loosening the block NV by means of the spring P and 
the jig is at once ready for the insertion of a new cam 
of the same kind. For any other size or shape of cam it 
takes only a few seconds to have the jig properly ad- 
justed. 


The milling cutter was, undoubtedly, in its original form 
derived from the file, the original cutters probably resembling 
files in the character of their surface. Possibly the earliest 
recorded use of milling cutters was by the French clock- 
makers of the eighteenth century, who used a type of rotary 
file for doing work which had been done previously by hand 
files. The French word for milling cutter is “fraise,” mean- 
ing also a struwberry, which is indicative of the rough straw- 
berry-like surface of the milling cutter as made and used in 
the early times. Relics of these early cutters indicate that 
the advantages of form cutters were fully appreciated, al- 
though with the means available it must have been difficult 
to make and keep them in condition. 
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Tables of Decimal Equivalents 
By Ropert Spurcin | 


The radical changes in manufacturing methods which 
have come about in the last 10 years have resulted in the 
greatly increased use of decimal dimensions. 

Among the numerous forms of decimal-equivalent 
tables in use the AMERICAN MACHINIST’s seems to be the 
most popular, but even after four years’ use of this table, 
still have a sensation of awkwardness in using it. 

I feel that if the coarser fractions, which serve as 
indices, were at the left in the open, and free from con- 
fusing lines, while the finer fractions, of which there are 
the greater number, and which naturally are referred to 
the most, are at the right, close to the decimal equiva- 
lents, it would be more easily read. 

All figures should be printed positively, thus obviating 
that unpleasant instant of hesitation when changing from 
the reading of positive to negative figures and vice versa. 

The practice of the Tractor Works of the International 
Harvester Co. regarding wire and sheet geges may be in- 
teresting. These are given herewith. 


Abbreviations Employed 


U.S.S. Ga. U.S. Std. for plate S.S.W.Ga. Stubs Steel Wire Ga. 
B. & S. Ga. Brown & Sha A.S.G. American Screw Ga. 


B.W.G. Birmingham Wire Ga. T.D. &8.W.Ga. Morse Twist Drill 
W. & M. Ga. Washburn & Moen & Steel Wire. 
Steel Aluminum 
Mild sheet (incl. w.i.) Sheet | a. 
Plain Wire j B. &S. Ga, 
Planishe req 
penremiees U.S.S. Ga German silver 
innec Sheet \ a 
Soft wire (incl. w.i.) Wire j B. & S. Ga. 
Plain 
Galvanized W.&M.Ga. Phosphor bronze 
Tinned 4 Sheet 
Anneale Snee } B. &S. Ga 
Musie wire* . Wire 
Spring wire* W.&M.Ga. : 
Spring flats B.W.G, Seamless tubing 
Cold-drawn rod* T.D. & 8.W. Ga. deco 
Meo { TD. & SW. Ga ley 
also S.S.W. Ga. Brass — 
(*Refer to manufacturer's catalog to Copper B.W.G 
find gages used with these items.— Aluminum 
They ditfer.) Phos. bronze 
Brass Miscellaneous 
Soft sheet . , 
Goring chest ag — ) T.D. & S.W. 
Sinkt wine ire nails y 2 * 
daerahe B. & S. Ga. Escutcheon pins J W. & M. Ga. 
Cold-drawn rod nee pint ‘asc 
Rrase. : Mach. screws j : 
; Brased tubing Small iron rivets B.W.G. 
Copper Ser.-slotting cutters B. & 8. Ga. 
Sheet — Note: In specifying diam. of thickness 
Soft wire B.&8.Ga. §ve eage number, name of gage and 


Cold-drawn wire decimal value, thus: 10 B.& S. Ga. 
Cold-drawn rod (0.1019”’) 


GAGES GENERALLY USED FOR WIRE. SHEET, ROD AND TUBING 
OF VARIOUS METALS 


{ Brown & Sharpe _ { National 
American Std. Wire Ga. Roebling 
Birmingham Wire Ga. Washburn & Moen 
f English Std. Ga. ’ | American Steel & Wire Co. 
| Stubs Iron Wire Ga. { London Ga. 
| Old English 


GAGES WHICH GO UNDER MORE THAN ONE NAME 
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Swiss National Exhibition now in the 
capital, Berne, Machinery Hall is the most con- 
spicuous building on the grounds and covers about 18,000 
sq.yd. It is claimed to be the largest iron construction in 
Eurepe. This part of the exhibition conveys an adequate 
idea of the extent to which the waterpower of Switzerland 
is put. All the leading Swiss machinery and engine builders 
have exhibits. The machinery hall has two galleries reached 
by electric elevators. The machinery exhibited includes steaim 
and water turbines, pumps and mechanism used in the prep- 
aration of food products: also a Diesel oil engine. There are 
two main divisions in the hall, one for high-current and the 
other for low-current machinery. The exhibition will con- 
tinue until Oct. 15, 1914, 
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In drafting, be careful not to dimension a distance on 
a surface that is not in the plane of the paper; rather 
draw another view or section to carry the dimension. 

.. = 

Not everyone is aware that there are four methods of 
crossing a belt, all of which can be defended on various 
grounds, to keep the back of the belt in contact is per- 
haps -the best. 

* * * 

The use of steel mixture increases the wearing effi- 
ciency of cast iron and steel introduced in small quan- 
tities, from 5 to 10 per cent., tends to correct the evils 
of internal shrinkage. 

* of a 

It is fatally easy to misjudge the efforts of the other 
fellow, to overlook the responsibility that never rested up- 
on us and to fail to appreciate the worry and work that 
it brings to someone else. 

as 1 a 

Your selling price is fixed by what it costs your com- 
petitor to manufacture the same article; that is one of 
the reasons why we are occasionally able to pick up a 
bargain in used machinery at the sheriff’s sale. 

*k * ok 

To object to the use of standardized proportions on the 
ground that they would tend to reduce all designing to 
a purely mechanical process, is about as logical as to ob- 
ject to using the slide rule on the same grounds. 

ok tk * 

Getting even, or “putting one over on the other feller,” 
is a mighty good way to lose money for any firm, and 
to undermine a business organization. Personality counts 
in many ways but it should only be a deciding factor 
when everything else is equal. 

%* * 1 

Coéperation in selling products would naturally lead 
to the extension of approved credit in the selling field 
and it is possible that local banks or other financial in- 
terests might be induced to take up the matter them- 
selves and finance likely local projects. 

* * * 

In regard to the safety of men in the shop an im- 
portant step forward has been made by the sterilization 
of the oil used in the various machine operations. Origi- 
nally taken up as an economical proposition it is now 
steadily done on account of its contribution to safety. 

* * ao 

Until recently the gyroscope was almost exclusively in 
the domain of mathematics. Now, however, engineers 
are beginning to realize the possibilities of its use and it 
is being applied practically in a variety of ways as has 
been recently demonstrated by Sperry with aéroplanes. 

as * a 

Electric welding was first tried in 1886 and has steadily 
developed since then. It is now utilized in an infinite 
number of ways; the joining of wires or rods, the making 
of chains, tires or cylinders, the bonding and welding of 
rails, the uniting of pipes, the annealing of armor plate 
and the welding of high speed to machine steel are only 
some of its uses. 
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Bending Die 


The illustration shows the essentials of a bending 
punch and die for making right-angle bends in sheet or 
strip stock. It is particularly well adapted to long nar- 
row strips which must be formed at right angles, and 
are common in typewriters, adding machines, electric- 
measuring instruments and the like. 

It has always been a more or less difficult problem to 
make a right-angle bend (that is truly a right-angle 
bend) without a forming and bumping operation. This 
follows as the stock will spring back after the bend. The 
bending die as shown, using a roll as a means to form 
the bend, overcomes this difficulty. The left-hand side 
of the illustration shows the punch and the die closed 
at the end of the forming operation; the right-hand side 
their normal or rest position. 

The strip is shown at A, and at B the work after form- 
ing, it being understood that the bend is to be made on 
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both ends of the part. The punch is shown at C and at 
D the die block and stripper. A movable slide £ is held 
in position by any convenient means of gibbing. This 
movable slide carries the forming roll F, and an adjust- 
ing setscrew G provides means for taking up for wear and 
varying the pressure in the forming operations which is 
another advantage over the common form of bending die. 
The strippers H remove the formed part from the punch 
G. The rods K extend through the bed of the press to 
the die stripper springs. The work is nested in the po- 
sition shown at A, and as the punch descends the part 
to be formed is gripped between the face of the punch 
C and the die block and stripper D. As it is carried 
on down past the rolls F they roll the stock up against 
the punch, effecting an accurate and permanent right- 
angle bend. The part is removed from the die in the 
usual manner by a die stripper. 


Practical Men 
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The advantages of this die, as can be readily seen, are 
the increased life brought about through the use of the 
roll, it always presenting new surfaces in the action of the 
forming operation, and the feature of being able to adjust 
for different pressures as well as take up for wear. 

H. W. Dunsar. 





Worcester, Mass. 
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Wrenches for Repair Work in 
Close Quarters 

The accompanying illustration shows wrenches to fit 
hexagon and square nuts, which were designed for use in 
close quarters, where the usual open-end wrenches would 
not do. They also work well where there is plenty of room 
to swing the handle, by using the end with the least 
angle. It will be noted that the handles stand central 
with the center of the openings, thus allowing the wrench 
to swing an equal amount in each of the four positions in 
which it can be used. 

The order in which the ends are used for setting up 
@ right-hand thread are stamped on the different ends, 
top side, thus 1-2-3-4. 
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WrENCHES DesiGNep EspeciALLy ror CLOSE QUARTERS 


The wrench for the hexagon nut can be swung as small 
an angle as 15 deg., and by using the wrench in its four 
positions on each pair of flats on the nut, requires 24 
applications to make a complete turn of the nut; the 
one for the square nut can be swung as small an angle as 
2214 deg., and requires 16 applications to make one com- 
plete turn. 

My earliest recollection of lack of room to swing a 
wrench was in connection with work on the farm, about 
25 vears ago, on mowing and threshing machines. In 
spite of the efforts that have been made by the designers 
since that time to make adjusting and repairing easier 
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and more simple on all classes of machinery, as time has 
gone on and it has fallen to my lot to work on many kinds 
of machinery, I still quite frequently find nuts so located 
that it is extremely difficult to adjust them with the 
wrenches now’ on the market and occasionally I am 
obliged to seek the court of last resort and use a set and 
hammer. 

These wrenches reduce such troubles wonderfully. 

Martin H. Batt. 
Watervliet, N. Y. 
ase 


Design of Saddle Keys 


The dimensions of a sunk key required to transmit a 
given torque can be determined with fair accuracy, as 
we have only to equate the shearing strengths of shaft 
and key (see AMERICAN MACHINIST, Vol. 38, page 910). 
For saddle keys, however, no such exact rules can be 
given. We depend on the friction between key and shaft 
for the torque transmitted, and this friction depends on 
the condition of the surfaces and the normal force be- 
tween them. Given the key taper, the coefficient of fric- 
tion- for steel on steel, and the force required to drive 
the key into position, we can calculate the torque that 
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Fig. 1. Kery anp Lines or Forces 


would be transmitted. But it is not possible to appeal 
to the simple theory in this case because under ordinary 
circumstances we do not know the end force exerted on 
the key. 

With the idea of gaining definite information on this 
subject, I participated in a series of experiments on saddle 
keys on 114-in. shafting. The experiments were carried 
out on a 50,000-lb. per sq.in. torsion machine, the key 
under test being contained in one half of a flange coup- 
ling, the other half of which was securely fixed to its 
shaft by a sunk key of ample dimensions. Referring to 
the illustration, which represents a saddle key in position, 
it is easy to see that - 

P = R, sin Y + R, cos (90° —[Y + X]) 


or 


P = R, sin Y + R, sin (Y + X) (1) 
also 
W, = R, cos Y 
and 
W, = R, cos (Y + X) (2) 
where 


Y = Angle of taper of key; 
tan Y = The coefficient of friction; 


W, = Normal force on key seating; 


W, = Force on coupling at right angles to center 
line of shaft; 
P = Force required to drive key into position. 
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From 1 and 2 we get: 
- Ws 
~ cos (Y +Y) 

‘.P=W, tan (Y + XY) + W, tan Y (3) 

The coefticient of friction was determined from a sep- 
arate set of experiments and found to be 0.243, and as 

\’ = 1° 21’, approximately, 3 reduces to 

P = ¥%W approximately, 
The dimensions of the keys tested are given in the table: 


J 


sin Y 
cos Y 


sin (VY + Y) + ba 

















A B Cc D 
No. Material In. In. In. In. 
1 Mild steel 1.79 0.375 0.186 0.155 
2 Mild steel 1.65 0.375 0.176 0.150 
3 Mild steel 1.75 0.375 0.177 0.149 
4 Cast steel 1.50 0.375 0.177 0.159 
* y -<—SSSS==3 wet 
c 8 
| | ! 
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The results of the tests may be briefly summarized as 
follows: Keys Nos. 1 and 2 were driven into position. 
In each case the end of the key was burred and a cor- 
responding pocket formed on the shaft. When the key 
slips, the rubbing has a tendency to smooth burrs formed 
in the driving process, and the holding power is conse- 
quently reduced until a strength is reached which is di- 
rectly due to the friction on the shaft. 

Key No. 3 was carefully prepared and then forced into 
position by means of a lever testing machine. The load 
registered was 2100 Ib. and using 4, 

W = 4200 7b. 

.*. Torque transmitted = 4200 & 0.243 & 0.625 

= 640 1b. per sq.in. 

Slipping took place at a torque of 700 Jb.-in., showing 
a fairly close agreement between the calculated and ex- 
perimental values. 

Key No. 4: 

P = 9000 1b, 
.°. VW = 18,000 7b. 
and maximum theoretical torque 
= 18,000 & 0.243 *& 0.625 
= 2680 1b. per sq.in, 

In the test the first indication of the slipping as de- 
duced from the torque-twist curve took place at 2300 lb.- 
in. In this case the pressure produced by the key on the 
shaft 

= 18,000 ~— 1.5 X 0.375 

= 32,000 lb. per sq.in. 
This produced seizing, and all attempts to remove the 
key failed. 

In discussing the results, it is clear that only one cor- 
rect size of key can be made for each case (any other key 
being either too small or too large), which can be driven 
into its place without crushing the end of the key, and 
which transmits the maximum torque before slipping oc- 
curs. If excessive pressure is required to force in the 
key either the end of the key will be crushed and a burr 
formed, or the key will cut its way into the shaft. 

Key No. 3 was 0.0023 in. greater than the keyway and 
the force exerted on the end of the key was 30,000 Ib. 
per sq.in., approximately, a stress which should not be 
exceeded for mild steel. It has been seen that for this 
key the theoretical and actual torques were in fairly close 
agreement, and further, taking into consideration the 
fact that the key was easily withdrawn, it would appear 
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that the force fit given is sufficient for small work. It is 
to be observed that as one side of the saddle key has to be 
made to fit the shaft and that this cannot be done with a 
hivh degree of accuracy, the formula given for force fits 
in circular work where a high degree of accuracy is ob- 
tainable does not apply. Assuming a shearing stress of 
36.000 lb, per sq.in., and crushing stress of 67,000 lb. per 
<y.in. for mild steel, we have the relative strengths rough- 
ly as follows: 
sunk key _ d=+2xl1x bX 36,000 - 
suddle key 2 X 67,000 Xt X 6, X 0.25 Xd 0.93 Xt 

This reduces to 10:1 if the keys are of equal width, 
which is approximately true. The following rules may be 
used for maximum breadth and thickness: 

B=025d+ 0.25 in, 
T=0.1 d+ 0.125 in. 
The greatest use for saddle keys apart from light work 
is in conjunction with sunk keys to prevent the rocking 
of wheel bosses. 
H. T. Wieur. 
Tangshan, China. 


Slotting with the Power 
HacKsaw 

The illustration shows a power hacksaw cutting slots 
; in. wide in a curved boiler steel plate. As the curve, 
slots and size of these plates vary considerably, this work 
would be hard to handle economically on any other ma- 
chine, but is finished on this specially rigged saw at low 
The picture shows the saw tripped at the finish 
of the cut. 

In Fig. 1 the saw appears ready for ordinary work. 
The back of the vise is cast integral with the main col- 
unn. The guide bars are held securely by pins passing 


cost. 


through the casting and are extended to carry the front 
jaws of the vise. 

For slotting, the single-blade holders of the saw frame 
are removed and replaced by holders carrying two blades. 
The thickness of these blocks and the two blades deter- 
It is best to have both blades 


mine the width of the slot. 
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of like sharpness to get parallel cuts. Also to trip the 
saw just before the last stroke to prevent the waste piece 
from jamming and breaking the blades. 

This saw successfully handles slots up to 7x2 in. in 
14-in. boiler steel. This same double-blade idea is used 
to cut blanks for special washers, two at one cut, from 
cold-rolled steel up to 3 in. diameter. 

To handle the plates shown in Fig. 2 for slotting, the 
front jaws of the vise are removed and the guide bars 
driven back and fastened flush with the back jaws. Two 
clamping bolts hold the plate and limit the height as 
shown. An adjustable stop under the frame determines 
the depth of the cut. A locating pin fitting in the holes 
previously drilled locates the slots properly with regards 
to the blades. 

‘Lhe plate shown is light and a box is ample to take 
the weight when shifting for a new cut. Larger plates 
are held in an adjustable fixture made of angle iron. A 
boy, besides attending to other work, looks after the saw. 

FRANK F. FIscHeEr. 

Jamaica, L. I. 
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Making a Small Business Pay 


A machinist got all his fingers on his right hand tangled 
up in the back gear of a lathe, which rendered his hand 
This was a pretty serious thing as he had not 
laid up much of a nest egg, and had neglected to carry 
an accident policy. Now this man had to make a living 
some way, and while nursing his hand he began looking 
about for some occupation, but the loss of one hand was 
naturally a serious handicap, and he became much dis- 
couraged, 

One evening, his son, who was working in a banking 
house, took from his pocket a little mailing box and from 
it something that at first sight the machinist thought was 
a milling cutter. His son told him that it was a part of 
a Jead-pencil sharpener which had become dull and had 
been sent to the makers to be resharpened. It had cost 
the banking house 8c. each way for stamps to send the 
cutter to the manufacturer, and 20c. for sharpening. It 
could have been sent cheaper now by parcel post, and even 


useless. 
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then as merchandise, but time was an element, so it was 
sent full postage. 

The machinist got to thinking and investigating, and 
found that there were a great many lead-pencil sharpeners 
in use, using the cutter, and he thought he saw a good 
business in sharpening them at 20c. each. He bought a 
small cutter grinder and electric motor which he could 
run from a lamp socket, and he fitted this up at the 
window of his boy’s bedroom. He then started out to 
get cutters to grind. He tramped all day and came home 
with five cutters, and found that he had spent 20c. on 
carfares. For.some two weeks he worked hard but found 
that his enterprise did not pay. He was quite a reader 
and one night in the library where he often went, he 
picked up a trade journal and read an article which ex- 
plained how a man who had a business which did not pay 
made it pay by changing his methods. This set him to 
thinking. 

He found that if he went to his son’s banking house 
to get a cutter to grind, they always wanted it early the 
next morning, and this seemed to be usual; this meant 
two trips to the banking house. He could not see how to 
make the business pay until one day it came to him like 
a flash; so instead of going out in the morning as usual, 
he sat down and wrote to the manufacturer of the sharp- 
ener, ordering 10 cutters sent c.o.d. 

When they came he went downtown and entering an 
office asked if they used that particular make of lead- 
pencil sharpener. They said they did. “Don’t you want 
the cutter sharpened?” They said they did, and asked 
how much would it be. He said 20c.; and how long would 
it take? His answer was, about a minute and a quarter. 
The manager looked skeptical but said, “Go ahead.” The 
lead-pencil sharpener was screwed to a small table and the 
machinist removed the dull cutter, took from his pocket 
a new one, put it in position and held out his hand for his 
20c. The manager was delighted and made an agree- 
ment with him to come every so often and keep the cut- 
ter sharp. 

Within an hour and a half the machinist had got rid 
of the 10 new cutters and had 10 old ones in their place. 
He hurried home, ground them and by night he had 
again disposed of the 10 sharp cutters and had 10 dull 
ones. He immediately wrote for 10 more new cutters 
and from that time on, his business was a financial suc- 
cess. 

It seems to me that this story is well worth pondering 
on by all who read it. We are prone to believe if some- 
thing does not pay, that it cannot be made to pay, while 
the fact is, that everything made should be made to pay. 
and can be made to pay. 

Our machinist friend did not throw away the business 
he thought would not pay and could not pay for some- 
thing else, but he used his mental ability by concentrat- 
ing on the question how to make his business pay. After 
he had done so, certainly the majority of people would 
say it was easy enough. 

EstiMATE DIFFERENCES 


No man in the engineering business can fail to be sur- 
prised at the extraordinary differences in estimates on 
various machinery. It cannot be supposed that proprietors 
or companies will deliberately figure on a job to make a 
loss, and yet when a firm bids in one case 11c. for an 
article, where another concern of equal reputation bids 
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tc., the difference is staggering to say the least. Apparent- 
ly either the 4c. bid is making an outrageous loss or the 
llc. bid shows an outrageous profit. Yet in this par- 
ticular case cited, the profit made by the 4c. bid was 
actually higher than the profit made by the llc. In- 
vestigation proved this clearly and resulted in the firm 
which made the 11e. bid, entirely changing their system 
of manufacture. 

The pages of this journal have a number of advertise- 
ments which are merely glanced at from week to week 
and month to month by some of its readers, and often no 
advantage whatever is taken of them. Yet time and time 
again it will be found that the advertisers have the ma- 
terial, method, machinery or knowledge, which if inquired 
about, might result in unlooked for economies. It must 
be discouraging to editors after their continued efforts to 
put before their readers information of value, that this 
information is so little used, and when it is used, but 
rarely if ever does the editor hear of it. 

In the work done at + and 11c. bids, the operation was 
milling. The 1le. bidder had figured on cutting up the 
pieces of steel with gang cutters so that four would be 
cut off at a time and the stock was set flat, size 114x%% 
in., and a single piece was clamped in the vise. 

The 4c. bidder clamped four pieces on at once, it was 
therefore clear that with a slightly greater length of feed, 
four times as much milling was done. 

Our machinist might have rigged up to grind his cut- 
ters with greater rapidity but he wisely reckoned that 
this operation cost him little and if he had saved all of 
it his business would still have been a failure and the 
same possibilities, I am sure, can be found, if not to such 
great extent, at least to a certain extent in the business 
of those who read these lines. 

W. D. Forses. 
New London, Conn. 
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Threading Tool for Fiber and 
Wood 

Everyone who has tried to cut threads in fiber will 

agree that it is a very troublesome job, as the fiber is apt 

to tear and the threads strip off. The tool shown was 


























designed for cutting threads in fiber. The body A 
pom ocd 
) je! 
} =f P Tez 
\w [ae 
¥ ‘ moe 
body size for 
\2t i fy A} 
; $i" | St] RR’ 
A ae ; 
i ei_ at 
L a. ~o ¥ 
AM.MACHINIST 7 


THREADING. Too. FoR FIBER 


is made of machine-steel, case-hardened. A seat for the 
blades was made on each side at the end, as shown. The 
blades were 7 in. thick. This method of making the tool 
gives top rake right up to the point. This tool will cut 
a clean thread and eliminates the common trouble of 
“ragging.” 
F. L. Youne. 
Pittsfield, Mass. 
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How Would You Do That Job? 

Referring to the question asked in Vol. 40, p. 1043, I 
would point out that the method for any job varies with 
the quantity needed. 

Assuming a fair-sized order, I would form the outer 
diameter and round corner on four or five of the weights 
at once, and then cut off with a gang tool in the turret 
lathe, a 21%4-in. machine being amply strong enough to 
leave a nice finish on the outside. The parting tool should 
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be a little narrower than the groove left by the forming 
tool, so as to allow some stock to be taken off in the next 
cperation, which is to put the piece in a step chuck and 
shave the sides for a finish. 

Then put the pieces in a jig as shown, foot pressure 
serving to raise and center the piece through the medium 
of the sliding ram A and the cupped top B. 

Foot pressure should be maintained sufficient to hold 
the piece against the thrust of the drill. A boy, a sensi- 
tive drilling machine and a high-speed drill are the 
right combination on this. The same jig, with the bush- 
ing out, will hold the work while tapping in the same 
press with a tapping attachment. 

H. JOHNSON. 

Poughkeepsie, N. Y. 

The piece, Fig. 1, in Vol. 40, p. 1043, could probably be 
made to advantage in a turret lathe having a high-speed 
drilling attachment. After cutting off the pieces, they are 
finished on the bottom by grinding on a machine equipped 
with a magnetic chuck capable of holding a large number 
of the pieces. 

In case the shop has not a turret lathe with a high- 
speed drilling attachment and the quantity is not suf- 
ficient to warrant some such attachment on what they 
now have, it seems to me the best way would be to use 
21%-in. cold-rolled steel in a lathe having a hollow spindle 


Discussion of Previous Question 
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Face the blanks 
from the radius and cut off; finish the bottoms on the 


large enough to accommodate this size. 


grinder with the magnetic chuck. The tapped hole could 
be accurat*ly spotted in the speed lathe by using a com- 
bination center drill in a drill chuck in the head and 
drill pad in the tailstock on which are strapped two par- 
allels making a V which brings the piece directly in the 
center. After spotting the tapped hole is drilled and 
tapped in the drilling machine. In case the diameter did 
not have a good enough finish a threading arbor could 
be made to be used in the speed or polishing lathe. 

As for the piece, Fig. 3, it is a simple proposition of 
cutting off the stock in a cutting-off machine. Make a 
simple, rigid milling vise that will accommodate as many 
pieces as the travel of the table will allow. The more 
pieces the less the mill is cutting air. Make a suitable 
jig, give your operator 50c. a day more and let him do the 
drilling while the milling is being done. 

Cuas. F. Rogers. 

Springfield, Mass. 

In regards to W. D. Forbes’ query on p. 1043, Vol. 40, I 
would like to suggest regarding Figs, 1 and 2, that if Mr. 
Forbes has an hydraulle press of even a small size, he can 
do a first-class job by making a small die the same shape 
as the work to be done. This die should be well hardened. 
T should use cold-rolicd steel a little smaller in diameter 
and a little longer than the finished piece, and force it 
down in the die. Then run several thousand of these 
pieces through the tumbling barrel, which will make 
all the work bright. Then drill and tap the hole, or drill 
and tap before as he prefers. 

Louis KrvuGer, 
Master Mechanic, Hygienic Mfg. Co. 
Chicago, Ll. 


~*~ 


Filing Schemes 


The question of filing schemes is a matter that inter- 
ests the readers of any paper who mean to profit by what 
they read, and Mr. Hess’ article in Vol. 40, p. 1045, is 
certainly apropos though it seems to me that in advocating 
his universal index plan he overlooks one or two points 
which have a direct bearing on the case. 

In indexing articles for reference each man is met with 
his own problems as to what he wants to file and just ex- 
actly to what parts of the article he wishes to refer. 
Cross-indexing is an essential and it is almost certain that 
few people would agree as to just what Dewey index 
number a certain article would go under and probably 
sach would renumber the article for himself, for the 
numbers to be acceptable to all, they would have to cover 
so broad a field that their usefulness would be much im- 
paired or possibly altogether destroyed. 

The index of the paper is a sign of this state of affairs 
at present, for articles may be listed under several heads 
and yet the one point which strikes the reader and under 
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which he first looks is not that which appealed to the in- 
dexer. 

In the end each reader must be his own indexer until 
such time as thought transference becomes more general 
and some perfect system of codrdination of thought be- 
tween indexer and reader has been evolved. 

Maurice Fox. 

New York. 
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Mistakes im Reading Drawings 


Drawing may be a universal language, as Mr. Higbee 
says in Vol. 40, p. 1046, but its abbreviations, or conven- 
tionalities, are not entirely beyond misunderstanding. Fig. 
1 shows something that came up today. The drawing is 
entirely correct and adequate if the man who was using it 
was onto his job and looking for just what is there. 

The man who was given the job did not see the solid 
line across the end view and he brought us a dozen round 
rods nicely pointed with a sharp, round point, where the 
drawing calls for a flat point. There really should have 











\ 


FIG.1 uth 
| i 
THE DRAWING THAT FOOLED THE MACHINIST ua 
1 
Fig.2 “PF 
ot eal ATIME SAVER, BUT- 


MIsTAKES IN READING DRAWINGS 


been a third view if for nothing else than to call the 
workman’s attention to the fact that the piece is some- 
what out of the ordinary. 

Another thing that bothers is the representation of 
screw threads as in Fig. 2. This is a labor-saving scheme 
that is much used, but one which I call a lazy man’s 
method. It can be more easily overlooked than almost 
anything that I know of. Why not draw out the threads 
in full, or if economy is the important thing, why not 
simply draw the center line and print on it the diameter, 
pitch and style of thread desired. There is no real ob- 
jection to having quite a bit of reading matter on our 
drawings. We cannot get along with no notes, so we 
might just as well make them copious. 

Another place where a little more care in being ex- 
plicit will pay good dividends is in marking finish. The 
most universal custom is to use the long f mark on the 
view where the surface to be finished appears as a line. 
If there are three views the surface will appear as a line 
in two views and should be marked in both to avoid 
question. When the surface is oblique to the planes of 
projection it will not appear as a line at all. This can 
be overcome by using an auxiliary plane of projection on 
which the surface will appear as a line. This, however, 
simply adds one more chance that the workman may 
never have heard of an oblique plane of projection, and 
may therefore spoil work before he finds out about it. The 
other commonly accepted way of indicating finish is the 
use of the phrase, “f all over.” This may easily be read 
“fall over,” which is usually meaningless on a drawing, 
especially in machine-tool shops. The amount of time 
saved by omitting to spell out the word “finish” can be 
found wasted many times over in the shop. It seems ri- 
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diculous to a draftsman that any mechanic could waste 
any time over such a perfectly obvious abbreviation, but 
it can be done, as many a shop superintendent knows to 
his sorrow. 

Then there is this matter of fits. Of course, any well 
regulated shop will have a system of tolerances and every 
detail will show the limits of size which are allowed, but 
if the AMERICAN MACHINIST were to restrict its sub- 
scription list to those in shops which have that mark of 
uptodateness, there would be a rather distinct falling off 
in the list. In the large majority of shops as yet it is as- 
sumed that holes are reamed standard and the shafts are 
made to fit, either drive, wring or run, as the case may 
be. This is the assumption, but every lathe hand in the 
shop knows that hardly a reamer is up within a half or a 
whole thousandth of size, and the knowing ones work 
accordingly, provided they have micrometers at all, which 
is by no means certain. The new man who is not knowing 
may possibly make his shafts a half thousandth under size 
to make a running fit and be surprised to find some set- 
ting-up hand draw-filing them with a bastard file to 
make them free in the “standard” holes. All this costs 
money, too. Knowing, as the draftsman does, that the 
most of his interchangeable machinery will ultimately 
be fitted piece by piece, he would do well to mark on every 
shaft that fits into anything more substantial than the 
surrounding atmosphere, something to indicate pretty di- 
rectly just where it does fit, so that the workman can 
get one of the pieces and drive a mandrel into it and 
then caliper the mandrel near the castings, and then 
make his allowance for a running fit from that. 


E. H. Fisn. 
Worcester, Mass. 


Do Your Drawings Fulfill 
Their Purpose? 


The editorial in Vol. 40, p. 916, is interesting, but I do 
not think you have treated the subject fully enough. You 
do not mention the draftsman’s side of the question; you 
mention the constantly changing force of machinists, but 
do not mention the constantly changing force of drafts- 
men. 

For example: Jones, who was formerly with Blank 
& Co., is employed by another company; he reports to 
the chief draftsman, is given instructions as to the ma- 
chine he is to design, but no further information or in- 
structions as to the system pursued in getting out the 
drawings. He is left to pick up such information as he 
goes along, or perhaps he is handed over to some clerk, 
who gives him a sharp answer when he interrupts him 
to inquire the policy of putting a note on the drawings. 
The chief is perhaps busy or out in the shop, so he asks 
the draftsman nearest him. This man tells Jones he never 
uses any notes, but he guesses it would be all right, he 
don’t know. Jones takes a chance, he puts a note on the 
drawing, it comes to the attention of the chief, who 
is prejudiced against notes on drawings, his motto being: 
“Make your drawings complete and you won’t need any 
notes.” Jones gets hauled over the coals; he answers 
that they use notes on drawings at Blank & Co.; he is 
promptly given to understand that this is not Blank & 
Co. and in the future no notes are to be used on draw- 
ings. Can he be blamed if,-when he goes with another 
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company, he is wary of using notes unless instructed to 
co so? 
A System or TEACHING A NEw MAn 


How much simpler and better is the method pursued in 
some shops. Jones reports to the chief, is by him taken 
to a drafting table where all necessary paraphernalia, such 
as pencils, pens, erasers, are ready for his immediate use, 
also lying on the table is a pamphlet of perhaps ten 
blueprinted sheets, the information contained in these 
sheets covers the most important points in their drafting- 
room system, such as size of sheets, where they are kept; 
different kinds of lines and when and where to use them, 
information about patterns, shop standards, rules and 
regulations of the plant, also many “Don’ts,” such as: 

Do not use shade lines. 

Do not draw more views of an object than are neces- 
sary to give a clear understanding of what is wanted. 

Jones is given the pamphlet, to read and study, and is 
given several hours for that purpose before being given 
any instructions as to what he is to design. It stands to 
reason that he can go ahead with confidence when he finds 
most of the points he wants to know answered in the 
pamphlet. Such a pamphlet can be got up in spare time, 
the chief using his cheapest help and would not cost very 
much under any circumstances, 

It seems to me that the only sign needed is the fin- 
ish sign “f,” which is, I believe, pretty well understood. 

In conclusion I would not use any signs and symbols 
except the “f,” but would get up an instruction pam- 
phlet, such as I have previously described, containing the 
main points of what is permitted and what is not per- 
mitted. 

If a man with special qualifications is desired, pay a 
first-class salary for a first-class man, and do not expect 
first-class work from a second-class man for a third-class 


salary. 


GreorGE W. JAGER. 


Newark, N. J. 
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Why not a Government Effi- 
ciency Test of Machines? 


Regarding your editorial in Vol. 40, p. 1003, “Public 
Interest in Navy Yard Efficiency,” may I call your at- 
tention to a phase of possible activity by our Navy Yards 
upon which you do not touch? 

Why should not the government report on the efficiency 
of the various tools used by them in the Navy Yards and 
elsewhere, giving them an efficiency rating? Then they 
would have some basis for buying tools in future. 

Prices vary as much as 25 per cent. on standard makes 
of different types of machine tools. And yet, according 
to the advertisements, one might believe the cheaper ones 
were equal to the best. 

Is there any question but that the government should 
buy the best, irrespective of price? Pressure is often 
brought to bear and the deal is put over without any re- 
gard for the merit of the tool. And the engineer may be 
perfectly honest, believing he has the best, because the 
other maker never gets a chance to demonstrate his 
wares. 

What is the relative value of a machine as a manufac- 
turing proposition on an efficiency basis. If one machine 
is five years in advance of another in design and construc- 


AMERICAN MAUHINIST 79 


tion ; if it is built to be much more durable and perhaps 
25 per cent. more efficient when used in intensive manu- 
facturing, how much more is it worth? I venture a guess 
that it would be worth at least double the 25 per cent. 

It does not necessarily follow that the highest-priced 
machine is the best; nor that the heaviest machine is the 
most rigid and durable. We all know the strides that 
have been made in the selection of material for special 
purposes, especially since the automobile manufacturer 
woke us up. Heat-treated steels of special analysis, ball- 
and-roller bearings where more efficient steel castings for 
strength or semisteel where cast iron is not good enough 
and crucible steel too expensive. 

Are all oiling systems of the same efficiency? How 
much better is a ring oiler than a plain bearing that will 
not hold any more oil than is actually between the shaft 
and the bearing? 

There are conditions which make it good judgment to 
buy a cheaper-grade machine for certain classes of work, 
or where a machine is seldom used and only for inter- 
mittent service. But even then, a buyer has a right to 
know the relative worth of the different tools. In other 
words, a government efficiency rating would force the 
manufacturer of the poorer machine either to lower his 
price in proportion to its worth, or else to improve his 
product. 

The same mechanic could demonstrate all the tools of a 
certain type, under the supervision of an expert from the 
factory, so each manufacturer would be on an equal foot- 
ing, and get a square deal. Right here it might be wel) 
to remark, that demonstrations by experts of a machine 
on a customer’s work, are not always an indication of 
what that machine will do in the customer’s shop when 
operated by his own man. A better way to test a ma- 
chine is to let the customer’s operator handle it under 
the direction of the manufacturer’s expert. 

Is it possible to bring about such an efficiency rating 
for machine tools by the government? 

When this is done the claim that the government speci- 
fies a certain make of machine will be worth while. 

Would any honest manufacturer dodge this efficiency 
test ? 

A. M. WatcHer. 

Cincinnati, Ohio. 

m 
Counters on Machines 


Referring to the article in Vol. 40, p. 974, in regard to 
the use of counters. 

The writer of that advocates the use of counters on 
work that is not paid by the piece and I hardly see why 
he makes this exception. We have been using counters on 
stamping presses for the last eight years to record the 
quantity produced and the work is all piecework. 

We keep a check on the total quantities and also day 
by day on the quantities registered for different opera- 
tions on the same piece. The boys understand that if one 
of them is caught deliberately running up his count, he 
will be discharged immediately. As a matter of fact, we 
have only had to do this twice in eight years. 

We find this means of keeping track of the count much 
easier and more accurately than by weight and we have 
tried the weight methods enough to be sure. 

W. B. GreEenLear. 


Nashville, Tenn. 
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Index 


The index for Vol. 40, January-June, 1914, is now 
ready. A copy can be secured for the asking. 
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Why Not Guarantee the Results 
of Management? 


This is the day of guarantees. The machinery builder 
is compelled to estimate production from his machines, 
to guarantee these estimates, and then to make good. 
In his own shop he is compelled to guarantee to his 
workmen piecework or bonus rates or base times, as the 
case may be. State laws are compelling him to do many 
things for the health and welfare of his employees, and 
in many, definite guarantees are made to the workmen 
in the way of compensation for injuries. Thus the em- 
ployer is hedged around by many necessities of guar- 
anteeing performance, of stating in definite terms just 
what he will do and what results he will give. 

Why has this tendency failed to affect the manage- 
ment expert? Why is not the management expert com- 
pelled to guarantee the final results of his expensive 
work? Why is he still a free and, in many cases irre- 
sponsible, free-lance when he enters the organization of 
a machine shop? 

We have never heard of any such expert who put up 
a bond that he would accomplish such and such results. 
Undoubtedly the better men in the business could easily 
do this, for they know what results they can accomplish 
provided they are permitted to work without being ham- 
pered. But men in the class of management fakers 
would hesitate to do anything of this kind, and this 
hesitancy might well be the means of saving manufac- 
turers thousands of dollars, great losses in business and 
the disruption of manufacturing organizations. 

The only approach to this idea that we know of in 
practice is a case where a shop manager gave his effi- 
ciency expert three months in which to begin to show 
a saving, and then told him the work might progress 
just as rapidly as the continued savings would pay for it. 
This seems like a sane method of attack. The straight- 
forward management expert cannot object. For if his 
work is worth while it will ultimately save money; that 
is what he is in business for. But the inexperienced 
and the faker will not assume such responsibility. 

To broaden this idea a little, there would seem to be 
no reason why a skillful shop manager in consulting 
work should not be willing to take over the management 
of industrial enterprises and guarantee costs of produc- 
tion, and thereby profits, provided the volume of busi- 
ness and selling prices can be guaranteed and upheld by 
the owners of the business. It is possible that one of 
these days we will see firms engaged in this line in the 
same way that a few firms now specialize in the man- 
agement of street-railway and electric-light properties. 
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Finish 

How do you specify finish? Not a rough finish on 
castings or forgings, but machine finish. Ip shop lan- 
guage this may be smooth or rough, good enough or 
poor, satisfactory or unsatisfactory. But these words 
mean but little; they must be interpreted by someone’s 
judgment. And judgment is variable. 

We have been told of an instance where a dispute 
arose over the quality of the finish on a box of screw- 
machine work. The matter was finally referred to the 
chief inspector, who said it was not good enough, and 
condemned the pieces. But instead of being destroyed, 
they were saved and shown to the same chief inspector 
on the following day. He looked them over and promptly 
passed them. As a further test—perhaps stimulated by 
the wish to have a little fun—these same pieces were 
shown to the same man for his opinion on 16 other oc- 
casions. The final result was eleven approvals and seven 
rejections. 

This incident merely showed that the same man does 
not invariably judge alike. And the differences in judg- 
ment between different men are undoubtedly much 
greater. Thus instructions as to quality of finish must 
be explicit. This immediately calls for some standard. 
It is.not sufficient to state the fineness of feed to be used 
for any kind of cutting tool, for its setting and sharp- 
ness or dullness have an influence on the way it cuts 
and the surface it leaves. 

In one shop this problem of standardizing and speci- 
fying machined finish was solved by fixing upon a cer- 
tain few standards. For each a standard piece was pre- 
pared which had a turned, filed, ground, polished or 
buffed surface of the quality desired. Each standard 
was given a symbol. These symbols appeared on the 
drawings as a part of the specifications for the piece. 
Each inspector was provided with a set of standard finish 
pieces to be used by him as a comparison for the work 
he was looking over. 

This seems like a sensible way to provide standards 
of finish. If any of our readers have had occasion to 
set up other or similar standards, we should be glad if 
they would send in details of the methods used. 


“. 


Encouraging Aviation in the 
Army 


The tardy action of Congress in granting the army 
a $30,000 appropriation for aéroplane and aviation ex- 
periments should help somewhat toward the develop- 
ment of the industry in this country, where it has been 
too long delayed. When we consider that all of the 
early actual flying was done here, and then note the 
way in which aviation has advanced in other countries, 
it is somewhat discouraging to those who recognize its 
possibilities as a special, if not a general, means of 
transportation, 

Although it is not unusual to have inyentions .go uns 











appreciated at home, it is none the less humiliating when 
we realize that the Wrights obtained their first recogni- 
tion in foreign countries. And onty recently we find the 
Sperrys, father and son, successfully demonstrating their 
stabilizing gyroscopes in France, where there seems to 
be a broader field than here. 

While the actual value of aircraft as a destructive 
agent, or as an aid to the army and navy, has not been 
proved in actual conflict, it is the opinion of our army 
officials, as voiced by Brig.-General Scriven, chief signal 
officer of the army, in petitioning for the aéroplane ex- 
periment appropriation, that they have become a potent 
factor in modern military operations. There can be no 
question as to the value of the moral effect produced by 
the knowledge that a large number of aéroplanes are in 
readiness for either offensive or defensive purposes. 

It is to be hoped that the results of this appropriation 
may be sufficient to justify a reasonable expenditure 
each year, so that the industry may receive encourage- 
ment such as has made possible the development in 
other countries. 

# 


Peaks 


Mountain climbing is tough work. It is hard to get 
over the peaks. It is also hard to get over the peaks in 
industry. In machinery building, the two worst are 
peaks of business and peaks of employment. The first are 
especially hard on the employer and the second are par- 
ticularly tough on the employee. 

The peaks of business point upward in a boom and 
downward in a depression. The peaks of employment 
follow to a certain extent, but are affected by other things 
and do not always or necessarily follow those of business. 
Thus a broad problem of the machine builder is to lessen 
the effects of these peaks on his manufacturing capacity, 
equipment and organization. If we narrow the discussion 
a little to include only machine-tool builders, the prob- 
lem is, to so adjust manufacturing that there will be a 
fairly steady output of machines year by year with a 
normal, steady increase as the business grows. 

But orders do not come along like a steadily flowing 
stream. To make the output steady, there must then be 
a reservoir to draw from when orders are flooding, and 
to put into when orders come slowly, or there must be a 
stock. 

The effect of the policy of stocking when business is 
slow is to overcome the detrimental effects of peaks of 
business and employment. If the rush order can be filled 
from the storehouse it is pretty sure to be booked. When 
there are few orders the storehouse can be filled against 
the day of rush. As this action tends to make a uniform 
flow of machines through the shop to the shipping plat- 
form or storehouse, as the case may be, it reduces the 
peaks of employment. The number of men needed is al- 
most a constant. The amount of manufacturing equip- 
ment needed is enough for those men to use. It is a bal- 
anced condition. The skill in the organization is not dis- 
turbed. Men are not losing their jobs and then in a few 
months being behind and made to work overtime. 

Thus stocking in dull times and shipping from stock 
in boom times tends to cut off the peaks in the machine- 
tool business. 

It is now important to ask: Is there danger of stored 
machines becoming unsalable through improvements, 
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new inventions, or changes in machine-shop methods? 
The answer is No. There is no such danger. Machine 
tools are not seasonable. There is a proper place and 
use for all such made today whether of the highest type 
and accuracy, or of the lowest. Types are so firmly fixed 
that it is most unlikely that anything radically new can be 
brought out to make any sweeping over-night changes. 
Thus no manufacturer needs to fear for his stock because 
of new designs of competitors. 

In this respect his worst enemy is himself. He can 
disturb the salability of his stock more by bringing out 
his own improvements, than any competitor can by all 
the improvements possible. This leads to the conclusion 
that improvements should be brought out in boom times 
when machines are going fast, not in dull times when they 
are going slowly. 

Finally, machines made at a steady rate average to 
cost less than those made at a very irregular output and 
several fortunes have been made by following the stock- 
ing policy. 

Twelve pairs of goggles broken by flying chips in 10 
days in the plant of the Simmons Manufacturing Co., 
Kenosha, Wis., are the strongest kind of argument for 
protecting the eyes in the foundry and shop. Saving 12 
eye injuries in 10 days is an object lesson that should 
be impressive to both employer and employee. 

% 

Wm. H. Ingersoll, of dollar-watch fame, in urging 
business men to show that they are not “knockers” by 
taking an active interest in intelligent business legisla- 
tion, says: 

“I believe that it is unfair to the great body of busi- 
ness men of this country to have the impression spread 
that they are unintelligently opposed to any legislation 
affecting business.” 

The Unfair Trade Act gives an excellent opportunity, 
he thinks, for business men to codperate in passing a law 
as unitedly as they combine to defeat laws they believe 
to be injurious. 

As pointed out by Berton Braley in page 34 of last 
week’s issue, business men as well as all others, must 
keep abreast of the tendency of the times or be swept 
aside and in many cases it only needs a little unpreju- 
diced study to show that the newer things have their ad- 
vantages. 

& 

One of the significant phases of the trend toward me- 
chanical training in schools is the realization that the 
securing of proper teachers is one of the great essentials 
of success. This is being taken up by some of the most 
progressive schools, who now have a special course for 
training mechanics to become teachers. They point out, 
however, that it is essential for a successful teacher to be 
interested in human nature and especially to like boys. 
There are many mechanics who would undoubtedly make 
good teachers with a little training in the right direc- 
tion, and as the tendency of education is to include vo- 
cational training in the public schools, there is bound 
to be a large demand for really good teachers in mechan- 
ical subjects. They must, however, depart from the old, 
academic methods and present the subject in a manner 
that holds the interest of, at the same time as it instructs 
the pupil. 
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A British Cutting-Off Machine A general idea of the motor-driven machine may be 


had from Fig. 1, which shows the bar support in front, 
the lever for hand feeding at the top, and the regulator 
for varying the speed at the left. The machine is also 
made for belt drive, with a simple 2-speed countershaft, 
and is back-geared when necessary. It can also be fitted 


The two special features of this machine are the bal- 
ancing of the cutters and the method of setting them so 
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Fic. 4. How Currers Clear THEMSELVES 


with a worm feed operated by a pilot wheel in front as in 
Fig. 2. This is only necessary when cutting very ‘hard 
materials or when the pieces are of odd-shaped sections 
and it can be applied at any time. 

Fig. 3 shows the guard removed from the cutter head, 
which is driven by the gearing shown in the back: geared 
machine, the work remaining stationary in all cases. The 
tools are held in slides which are operated by the handle, 
so as to force the cutters toward the center, in the direc- 
tion of the slides rather than the cutters. These are 
so set to give top rake without grinding. 

These cutters are perfectly plain pieces of steel, set as 
as to always insure clearance, while using perfectly plain shown in Fig. 4, so as to cut a clearance for each other 
cutting-off blades. and at the same time not to bear on either side. This 














Fig. 2. Prnot-WHEEL FEED oN BAacK-GEARED MACHINE 
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also shows how the cutters are fed toward each other. 
An ingenious arrangement also balances the cutters so 


as to divide the cut equally between the two cutters with- 


out the necessity for exact setting. In ‘fact, no accuracy 
greater than ;y in. is ever needed, the feeding mechanism 
taking care of any little inequality and forcing each 
cutter to do an equal amount of work. This, coupled 
with the fact that the cutters need only be ground on 
the end, makes it possible to secure a good result with- 
out the use of a skilled operator, even for setting. 

As an example of its speed, 1-in. mild-steel bars are 
cut off in 12 sec., 2-in. square in 22 sec., and 3-in, rounds 
in 45 sec., or 110 of the latter in two hours. Of tub- 
ing, 1 in. is cut off in 8 sec. and 2 in. in 18 sec. 

The machine shown has a capacity of 3 in., but with the 
end stop and rear work support removed, it will take bars 
up to 4 in. diameter. An 8-in. machine, having three 
cutters, and weighing 4 tons, is also under way. The 
maker is Charles Taylor, Ltd., Birmingham, England, 
for whom Schuchardt & Schutte, New York, are the 
American agents. 


Measuring and Testing 
Microscope 


The illustration shows a microscope manufactured by 
Schuchardt & Schiitte, New York, for accurately measur- 
ing small objects, such as micrometer screws, scales, 
standard gages, dies, and the like. 

The object for examination is held in a suitable chuck 
or fixed on the stage, and its length and width are 
measured by moving it across the field of the webbed 
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MEASURING AND TESTING MICROSCOPE 


ocular. The length is determined with a micrometer 
screw and the width by means of a scale and vernier. 

Angles between any two lines or edges, as, for instance, 
the angles of a screw thread, are determined by rotating 
the webbed ocular. One of the webs is brought coinci- 
dent first with one of the lines or edges and then with 
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the other by means of the small tangent screw an 
the angle of the displacement read on a circular scale am 
vernier within 5 min. 

For measuring large objects, such as milling cutter 
hobs, and the like, up to 24% in. diameter, a special hol:!- 
ing bracket with adjustable centers is provided. 
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Hand Blow Torch 

The torch shown employs a steel cylinder as a main 
body or tank, brazed and stay-bolted, which is capable of 
sustaining a pressure up to 2000 lb. per sq.in. 

This torch can be operated on between 100 and 200-lb. 
pressure, and can be maintained readily at a working 
pressure of between 80 and 140 lb. without the use of 
an air pump. It is so designed that the gasoline is 
generated into gas before leaving the cylinder, reaching 

















Hanp Biow Torcu 


the burner in a superheated gaseous state, calculated to 
effect a more perfect combustion and give a higher de- 
gree of heat. 

The need of an air pump is eliminated, inasmuch as 
the torch maintains its own pressure constantly and per- 
mits of refilling without suspending action. The torch 
carries a safety valve to relieve the pressure if necessary. 

This type of torch is made in several styles by the 
Volcano Torch & Manufacturing Co., Erie, Pa. 


cs 


Speed Regulator for Slip Ring 
Motors 

With the type of speed regulator shown, the speed 
variation obtainable is independent of the load. 

The resistance and corresponding speed variation 1s 
obtained by turning the hand-wheel, which gradually 
compresses the carbon disks contained in the steel tubes, 
which are thoroughly insulated. One of such resistance 
units is supplied for each phase. The applied pressure is 
equalized by means of proper mechanism, so that the 
phases are never unbalanced. Another point of ad- 
vantage is that the resister employed is practically in- 
destructible. 

Any slight turn of the handwheel affects a change in 
the speed of the motor. This method of control elim- 
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inates button contacts or renewable segments, and con- 
sejuently all arcing in moving the operating lever from 
ope contact to another. 
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Sprep ReGuLATOR FOR Suip-Rinc Morors 


This regulator is a recent development of the Allen- 
Bradley Co., Milwaukee, Wis., and is made for machine 
and fan duty up to 5 and 10 hp. capacities, respectively. 
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Double-Crank Press with 
Safety Control 


The illustration shows a large press with a device which 
permits of stopping and starting the friction clutch at any 
time during the downward motion of the slide, which will 
also stop the crosshead automatically in the highest posi- 
tion. 

The clutch is non-repeating. The controlling hand 
lever returns automatically to its starting point, and it 
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DouBLE-CRANK PRESS WITH SAFETY CONTROL 


s locked in position after the slide reaches the highest 
point. 

This machine is designed and built by the Niagara 
Machine & Tool Works, of Buffalo, N. Y., and the im- 
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proved feature can be applied to other sizes and types of 
presses, equipped with a friction clutch. 
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Turret-Lathe Drill Chuck 


The turret-lathe drill chuck shown is provided with 
means for compensation, designed for setting tools either 
way from the center of 
the chuck when, owing 
to wear of the turret 
slide, it is necessary to 
line up the tool with 
the live spindle. This 
chuck is made in four 
sizes by C. M. Smillie, 
Detroit, Mich., to take 
drills from No. 55 to 1 
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Machine for Sharpening Metal 
Band Saws 


The illustration shows a machine built by the Ward- 
well Manufacturing Co., Cleveland, Ohio, for resharpen- 
ing hard-tempered metal-cutting band saws, 

The grinding-wheel drive shaft is on a pivoted arm, 
which permits the grinding wheel to follow down the 
face of the tooth at any angle. The movements through 

















MACHINE FOR SHARPENING METAL BAND Saws 


the supports of the arm permit of its rising on a cam 
and following the back of the tooth as the grinding wheel 
retreats. 

An eccentric governs the feed of the saw. ~ An ad- 
justment permits the saw to be so fed that the grinding 
wheel will take a light or heavy cut, as desired. The 
cam which governs the shape of the tooth is stetted and 
can be moved to conform to requirements of the various 
shapes of teeth. 

Saws haying as many as, 20 teeth per ineh can be Te- 
sharpened. The grinding wheel dresses itself. The ma- 
chine is fully automatic, and once started it needs no 
further attention. The saw passes through with a posi- 
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tive feed at the rate of from 50 to 60 teeth per minute. 
On the front of the machine is an adjustment for raising 
the saw when in the vise, thereby permitting a slightly 
heavier cut being taken off the teeth without changing 
any other adjustments. 


Rustless Coating for Iron and 
Steel 


Under the trade name of “formastat.” the Formastat 
Mining Co., St. Louis, Mo., is placing on the market a 
paint pigment specially adapted to the preservation of 
iron, steel and other metals. 

It is a dry, black-gray substance. possessing bright 
metallic luster, and consists of minute micaceous flakes 
of pure specular hematite. It is mined and reduced to 
a uniform pigment by washing out the impurities. 

In this form the material is ready for mixing with 
oils and driers for application to various surfaces. 
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The Transatlantic Flyer 


The latest and most striking development in aircraft 
is the flying boat “America” now being prepared for the 
transatlantic flight. This has been designed and built 
by Glenn H. Curtiss, of Hammondsport, N. Y. As can 
be seen, it is an enlargement of the flying-boat idea, be- 
ing provided with a cabin, and a tank capacity for over 
300 gal. of gasoline, as well as lubricating oil, water and 
provisions for the two who will navigate the craft. It 
has been built for Rodman Wanamaker as a competitor 
for the $50,000 prize offered by the Daily Mail of Lon- 
don for a successful flight within a 72-hour limit. 

The machine is a biplane with the upper wing 72 ft. 
long, and the lower one ‘46 ft., each is 7 ft. wide; this 
gives a wing area of 798 sq.ft. The hull is of white 
cedar covered with Japanese silk and is 32 ft. long by 
4-ft. beam. The whole machine, ready for flight, will 
weigh about 5000 Ib. 

There are two 8-cylinder motors of 100 hp. each, each 
driving its own propeller, about 8 ft. in diameter. The 
motor speeds are from 1000 to 1250 r.p.m. Thirty-hour 
block tests at these speeds show that the 312 gallons 
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which the tanks hold should give a good margin of safet 
so far as fuel is concerned. 

The pilot is to be Lieut. J. C. Porte, formerly of th 
British Naval Submarine service, while his companion 
is George A. E. Hallett, a Curtiss employee. 

Every possible precaution is being taken, a special com- 
pass, a Sperry drift measuring device and navigating in- 
struments forming part of the equipment. Predictions 
are futile, but all must admire the courage of builder and 
navigator and hope for a successful journey. 
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The Apprentice System in 
Government Shops 


By Greorce F. SUMMERS 


The following program shows the course laid down in 
the large United States’ machine shops at the Rock Island 
Arsenal, for the young men who are learning to be pat- 
tern makers: 

4 months Pattern-maker’s helper; sanding and Shellacking patterns. 
care of and use of tools; glue; 


First 

Year 
ee Pattern-maker’s helper; 

fillets. 

Work in the drafting-room; the making of blueprints; the 

care and filing of drawings; the making of simple tracings. 

Practical work in the foundry: the draft of patterns; the 

making and using of cores; the use of sweeps; the shrinkage 

of castings. 

Practical experience in the machine shop: particular atten- 

tion to the amount of finish to be left for various operations. 

Practical experience in the blacksmith shop: especial atten- 

tion to the use of cast-iron dies in forging operations and 

hydraulic-press work. 

7 Practical work in the carpenter shop: match frames; follow- 

rds; the grading of lumber. 

$ Simple and plain patterns such as those for dies and jigs. 


Second 3 “ 
Year 


to 


Third 
Year i 
" Patterns for machine parts and patterns requiring cores. 


Drafting-Room: simple design; ee for weight 
and strength; the practical use of handboo 

te Practical experience in the tin shop. 

= Practical experience in the toolroom. 

= Work in the wood-shop. 


Reference Books: ee Correspondence Textbooks; Pattern-Making, b: 
Willard; nch's Mechanical Drawing; Kent's Pocket- 
Book “The American Machinist;” .‘“‘Machinery;” ‘The 
‘oun 


The rate of pay for an apprentice pattern maker is 
based upon the rate paid to pattern makers; the first year 
the apprentice receives 25 per cent. of the man’s rate, 
the second year 40 per cent., the third year 60 per cent. 
and the fourth year 75 per cent. 

In looking down the list of work gone through by the 
epprentice in his four years’ course, it appeals to one that 


Fourth 
Year 


PwoNO FO os 
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ad who appreciates and makes the most of his oppor- 


th: 
tunities gets not only a pattern maker’s learning, but a 


broad and general technical education. 
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: NEW PUBLICATIONS 

ENGINEERS’ COSTS AND ECONOMICAL WORKSHOP PRO- 
DUC TION. By Dempster Smith and Philip C., N. Pick- 
worth. Two hundred and forty-three 5%x8%%-in. pages; 


numerous specimen forms; in- 


82 illustrations; 20 tables; 
($1.12) Emmot & Co., 


dexed; cloth bound. Price, 4s, 6d. 

Ltd., Manchester, England. 

The interesting and useful contents of this book are not 
indicated by the title. It is a combined handbook of machine- 
shop practice and a reference book on the cost of machine- 
building materials. Combined with this are a number of 
chapters devoted to shop system and organization. 

The first four chapters deal with the costs of material, 
including pig iron, wrought iron and steel, and copper al- 
loys. Tables are given which include the price of castings in 
specific districts of England, and prices for steel- and copper- 
finished products, as bars, sheets, tubes, castings, and the 
like. The following chapter is devoted to specifications for 
materials, including the standard tests established by the 
British Engineering Standards Committee. 

Then follow two chapters, devoted respectively to wage 
systems and shop ‘organization and management. These are 
very similar to the treatment given these same subjects in 
this country. Various methods of wage payment are out- 
lined in detail, and several shop systems are explained, in- 
cluding particularly the Taylor system 

The following two chapters take into consideration stand- 
ard times for machine operations. These give factors for 
various machining operations, based on the Art of Cutting 
Metals, by F. W. Taylor, and the Berlin and Manchester ex- 
periments. They include times and allowances for turning, 
milling, drilling and grinding. 

The following chapter takes up some of the limitations 
which affect these standard times, and Chapter 11 is devoted 
tc hand operations. This gives time for filing, scraping, 
scraping, chipping, fitting machine keys, tapping and stud- 
ding. 

The following chapter, Chapter 12, is the last which deals 
with machine-shop practice and is devoted to the inspection 
of work and kinds of fits. The data for the latter part of 
this chapter are drawn from the specifications of the Engi- 
neering Standards Committee. 

The balance of the book is devoted to the bookkeeping 
end of shop accounting, taking up the methods of applying 
the expense burden, a discussion of selling expense, a chapter 
devoted to railway rates, with tables of these rates for Brit- 
ish conditions. This is followed by a chapter on the shipping 
of goods, relating more particularly to the matter of receipts, 
bills of lading, custom specifications, insurance, and the like, 
followed by a chapter on the general features of cost keep- 
ing, and a final chapter devoted to estimating. 

Much interesting and valuable matter is contained in the 
beok; but the specific references are to British conditions and 
methods. 





PERSONALS 











Fred J. Smith, formerly general manager of the S. W. 
Card Manufacturing Co., has become treasurer of Winter 
Bros. Co., Wrentham, Mass. 

James Hartness, president of the Jones & Lamson Ma- 
chine Co., has recently received the honorary degree of Mas- 
ter of Arts. The degree was conferred by Yale University. 

E. E. Arnold, formerly chief engineer and sales manager 
of the Honk Manufacturing Co., Buffalo, N. Y., has become 
interested in the Standard Screw Products Co., Detroit, 
Mich., with which he will act in the capacity of vice-presi- 
dent and general manager. 

R. Poliakoff, assistant professor in mechanical technology 
at the Imperial! Technical Institute, Moscow, Russia, whose 
investigations on twist drills attracted attention a few 
years ago, is at present in the United States for a 10-weeks’ 
iour of inspection of American machine-shop practice. 

Albert J. Jameson, until recently assistant superintendent 
of the Rice, Barton & Fales plant in Worcester, Mass., has 
been chosen director of the Worcester Trade School, to suc- 
ceed E. H. Fish, resigned. 
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Current Prices of Shop Ma- 
terials and Supplies 











PIG IRON was 


quetes at the following prices, at the points 
and time indicated: 











July 3, June 6, July 5, 
1914 1914 1913 
No. 2 Southern Foundry, Birmingham $10.25 $10.50 | $11.50 
No. 2X Northern Foun ry, New York. 14.50 14.75 16.75 
No. 2 Northern wouneey. ‘Chicago. 14.00 14.25 15.50 
Bessemer, ne, « 14.90 14.90 16.90 
Basic, Pittsburgh. . sin ak a wea 13.90 13.90 15.40 
MISCELLANEOUS ME ETALS FROM 3 JOBBERS’ WAREHOUSE, 
YO! 
— —Cents und 
Gesee, Gantesiys tic ee ae 13.75 if oe ' 15.87} 
cians 31.10 30. 500 | Ss «47.00 
Lead eA AL epee Re Sieg ai ee et hs 3.90 3.90 | 4.85 
lter. pikeseeee aes 5.05 5.15 5.35 
opper sheets, ‘base. reTy TT 19.00 19.75 24.00 
Copper wire  (carload Sl edadnnnics 15.00 15.50 19.00 
Brass rods, base................++.. 13.62} 14.00 18.25 
Brass pipe, base. Sr tcibeh dees 16.00 16.00 22.00 
eS ee err : 13.874 14.50 18.50 
ST OE ihccnnnswees ean dvkees 22.00 23.00 31.00 
STEEL SIIAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
‘ents per pound 
GE GS BRB scx 0 00 de ccesaves 1.80 | bso 2.25 
Steel T’s base. . ‘arte enn 1.95 1.95 | 2.30 
Machinery steel (be ssemer).......... 1.85 1.85 2.05 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
Prices to consumers range from % to lc. per lb. higher, 

according to size of order and locality. 

Cents per pound 











in.) creadhaeenehenan et 2. 2.70 3.10 
ed ee eee 2.50 2.60 3.00 
De, Se OE Be es cccsencucees 2.45 2.55 2.95 
Nos. 18 and 20 Black............... 2.40 2.50 2.90 
i i cdlenhvbuseuneseres 2.35 2.45 2.85 
ee | SES Sere ae 2.25 2.35 2.75 
SR 0 ee 2.20 2.30 2.70 
th es an cans dine ha'eeratl 3.60 3.70 4.20 
ih occ ecceseenesess 3.30 3.40 3.00 
BeOs Be GIs 0c ees cncscsceses 3.15 | 3.25 3.75 


STANDARD PIPE continues unchanged. a following 
discounts are allowed from store in New Yo 
: Black Goicanied 
Sink ne des kdenueede ddddnedéieeeeecndnen 79% A 
alliage apahe baad ep LeU ey 78% eG 
Re ie ee ae 75% rey 
At these discounts the net . prices in cents per foot are: 
Black Galvanized Black Galvanized 
ad aes 2.41 3.45 knees 12.87 18.04 
| 3.57 5.10 sk hiea 16.83 23.71 
| 4.83 6.90 eee 23.98 33.79 
| ae 5.87 8.25 =a 32.56 45.88 
teh ark 7.77 11.10 6-in 42.24 59.52 


DRILL ROD sells to consumers at the following discounts: 
Third grade, 65%; second grade, 40% off and first grade, 
25% off. 

At these discounts the net prices are as follows: 


ROUND POLISHED DRILL ROD 
—Price in Cents per Pound—— 


First Second Third 

ze, In Grade Grade Grade 
Rs nn ncddebebiseechaeeks 37.50 30.00 17.50 
al a ae ita ee ae 41.25 33.00 19.25 
a a paella he ae 45.00 36.00 21.00 
Ss cnn te dha dese sanebebe 56.25 45.00 26.25 
ee aes he esa eeasasee 62.25 49.80 29.05 
i cus 606s tne tn canenemees « 6/.50 54.00 31.50 


ZINC SHEETS—Cask lots sell at 7.75c. per Ib. Small lots 
are quoted at 8.25c. New York. 

COKE—Business has been more active and several con- 
tracts were closed at $2 for furnace coke. Some sales of 72-hr. 
foundry coke have been made at $2.30@2.50 per net ton. 

MACHINE BOLTS are generally quoted to consumers at 
60% off the list price, but in the case of steady customers and 
big orders, generous concessions are being made. At the rate 
of 60% the following net prices hold, at dollars per 100: 








Diameter 

Length yy 3% 5% % % 1 in. 
BUN Eis ee suecee $0.68 $0.80 $2.08 $3.08 $4.20 $6.04 
el et an die mmc 0.71 0.85 2.24 3.30 4.48 6.40 
2 ie atewnd ae 0.74 0.89 2.38 3.52 4.76 6.76 
DP iviceaad kee 0.77% 0.94 2.54 3.74 5.04 7.12 
. eee 0.8 0.99 2.69 3.96 5.32 7.48 

COLD-DRAWN STEEL SHAFTING is sold to consumers 
at about 45% discount off list prices. At that rate the net 
prices per foot are % in., 4.95c.; 1 in., 8.08c.; 1 in., 12.65c.; 
1% in., 15.29c.; 1% in., 16.50c.; 15% in., 19.36c.; 1% in., 22.44c.; 
1% in., 5.79c.; 2 in., 29.28¢ 


OLD METALS bring the following prices: Heavy copper, 
12.50c.; light copper, 11.25c.; heavy machine eounpenrtien. rae: 
light brass, 6.75c.; brass chips, 9c.; brass turning, 7.50c. 

COLD-ROLLED STEEL in rounds, squares, hexagons and 
flats, sells at 45% off the price lists which gives the ae 


lowing net Pate: Rounds, @ \%-in., 5.5c.; 4 @ii-in., 4.67 
# g # -in., 3.85c @i-in., 3.30c. Squares, %¢ ii-in., 6. mt: 
-in., exagons, % @ii-in., 5.5c.; @%-in., 4.4¢ 





METAL WORKING 


NEW ENGLAND STATES 


On June 30, fire Govhrores the Wheeler garage on Spring 
St., Hull, Mass. Loss, $75,000 


The Sertageete Foundry Co., Oak St., 
Mass., is building an addition to its foundry. 


The Providence Drapery Rod Co. has awarded a contract 
for a one-story and basement, 40x108-ft. factory at Sutton. 
Mass. The estimated cost is $20,000. Noted May 28. 


On June 25, fire destroyed the garages of Harvey D. Mc- 
Gray, 95 College Ave., and of Fred Stockwell, Kidder Ave., 
West Somerville, Mass. Loss, $10,000 


The Rockwood Sprinkler Co., ge St., 
is building a two-story addition to its plant. 


The capital stock of Winter Bros. Co., Wrentham, Mass., 
manufacturer of taps and dies, has been increased from $25,000 
to $125,000. A 50x150 ft. addition to its shop is being made. 


Bates & Sons, manufacturers of manicure instruments, are 
planning the erection of two additions to their plant at 
Chester, Conn., one 50x70 ft., two stories, and the second 
25x25 ft., one story. Both will be of brick, mill construction. 


A. B. Wilson & Co. will erect a new garage, 50x50 ft., one 
story, of brick, fireproof construction, in the rear of Trum- 
hull St., Hartford, Conn. E. M. Stone is engr. 


One June 27, fire destroyed the plant of the American 
Shear & Knife Co., Hotchkissville, Conn. Loss, $100,000. 


Estimates are being received for a garage on State St., 
New Haven, Conn., for C. B. & G. S. Yale. It will be of brick 
and steel, one story high, 100x116 ft., with an ell 28x37 ft. 
for the office. The cost is estimated at $15,000. C. F. Town- 
send, 129 Church St., is the arch 


MIDDLE ATLANTIC STATES 


The Pratt & Letchworth Co., Buffalo. N. Y., has awarded 
the contract for an annealing shop 43x320 ft., one story, brick 
and steel construction. 

The Van Nostrand Mfg. Co., Dalton, N. Y., recently incor- 
porated, will establish a plant for the manufacture of farm 
implements, motors and cutlery. 

W. Davis, Green St., 'haca, N. Y., 
tract for the construction of a 50x130-ft. garage. 
cost, $15,000. 


The Gretsch Corporation, manufacturer of musical instru- 
ments, will build a seven-story Sactedy at Berry and South 
Fifth Sts., Williamsburg, New York, : A 


On June 28, fire swept through the 30-acre plant of the 
Ho ame & Boynton Stove & Range Co., Dover, N. J. Loss, 


The Driver-Harris Wire Co., Harrison, N. J., manufacturer 
of electric wire, will build a new one-story, 75x120-ft. addi- 
tion to its present plant. The structure will cost about $13,000. 


The General Electric Co., Schenectady, N. Y., has awarded 
a contract for the construction of a three-story addition to its 
plant at Harrison, N. J 


Henry Blesswenger, Newark, N. J., 
mercial parage at Chadwick Ave. and Jeffry Place. 
ture will be 50x70 ft. 


Henderson & Aviland, Newark, N. J., have acquired prop- 
erty at 860-864 Summer Ave., and will establish a plant for the 
manufacture of shoe lasts. An addition to the present struc- 
ture will later be erected. 


The New Era Automobile Co., Perth Amboy, N. J., recently 
incorporated, has acquired property on King St., formerly 
occupied by the Amboy Works, and will establish an auto- 
mobile plant. Alexander Conquest is head of the company. 


Plans are being prepared by the Pennsylvania R.R. for the 
contsruction of an annealing plant at the Altoona Shops, Al- 
toona, Penn. 

The Peerless Heater Co. has purchased a site at Beaver 
Falls, Penn., for the construction of a factory. 


The Skinner Engine Co., Erie, Penn., engine manufacturers, 
will erect an addition to its plant, 70x90 ft., to cost $5000. 


The Standard Wire Co., Newcastle, Penn., will build a one- 
story factory building. 

c. H. Harding, 5940 Overbrook Ave., Philadelphia, Penn., 
has obtained a permit, and will erect a two-story, 21x27-ft. 
garage. 

The Globe Dye Works, Kinsey St., Philadelphia, Penn., will 
erect a 26x40-ft. garage. 


Indian Orchard, 


Worcester, Mass., 


has awarded a con- 
Estimated 


will build a new com- 
The struc- 


The Pennsylvania Steel Co. has started work on the con- 
struction of an addition to its — at Steelton, Penn. 
mated cost, $1,000,000. 16 


Esti- 
Noted Apr. 
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Mililits 


SOUTHERN STATES 
Fire recently damaged the plant of the A. Waller Elevator 


Co., Henderson, Ky. Loss, $7000 


MIDDLE WEST 


The Corcoran Bros. Co., Cincinnati, Ohio, manufacturer of 
automobile lamps and specialties has acquired adjoining 
property and will erect an addition. 


The Bingham Mfg. Co., 227 Prospect Ave., Cleveland, Ohio, 
has leased the plant and 3% acres of land at Lorain Ave. and 
the Lake Shore & Michigan Southern Ry. tracks ,formerly 
occupied by the Electric Locomotive & Engineering Co., and 
will install a plant for the manufacture of automobiles. 


_ The K-W Ignition Co., Cleveland, Ohio, manufacturer of 
ignition apparatus, will erect a 127x33-ft. addition to its 
plant at Chester and East 30th Sts., Cleveland. 


The Richard Automobile Co., Cleveland, Ohio, will soon 


commence work on a new automobile- manufacturing lant 
on Broadway near the Belt Line R.R. A . Brady, of the 
Cleveland Brick & Clay Co., is interested. Noted Feb. 5. 


On June 30, fire damaged the factory of the Eagle Wire 
Works, Cleveland, Ohio, manufacturers of wire work and 
office railings. Loss, $3000. 


George S. Rider & Co., 512 Century Bldg., Cleveland, Ohio, 
is preparing plans for a ‘two- -story factory for the Cleveland 
Metal Products Co., 1135 Ivanhoe Road. W. Ramsey is 
pres. The estimated cost is $150,000. Noted June 11. 


Bids will be received until noon, July 14, by the Director 
of Public Safety, Columbus, Ohio, for the construction, com- 
plete, for a repair shop in the rear of Engine House No. 16. 
J. R. Smith is Secy. 


The Columbus Die, Tool & Machinery Co. will erect a one- 
story factory at Columbus, Ohio, to cost $30,000. F. L. Pack- 
ard, New Hayden Bidgz., is the arch. 


Business interests of Canton, Ohio, headed by H. M. 
Geiger, have formed an $8.000, 000 company and will build a 
steel plant at Massilon. The concern will be known as the 
Central Steel Co., and factories will be built in connection with 
the Massilon Rolling Mill. 


The McCaul Auto Tire Co., Toledo, Ohio, will pune a fac- 
tory at 1353 Miami St. The ‘estimated cost is $900 


W. S. Ferguson & Co., Euclid Bldg., Cleveland, Ohio, is 
preparing plans for a one-story factory for the ‘Cleveland 
Car Mfg. Co., Warren, Ohio. C. R. Pope is mgr. The esti- 
mated cost is $100,000. Noted Apr. 2. 


The contract for the construction of the new openhearth 
steel plant at Youngstown, Ohio, for the Youngstown Iron & 
Steel Co. has been awarded at a cost of $1,000,000. Plans 
eall for five additional furnaces. Noted Apr. 9. 


The Cadillac Machine Co., Cadillac. Mich., is building a 
foundry, 60x80, also a pattern and storage shop. 


The Massnick-Phipps Mfg. Co., machinists, Detroit, Mich., 
has awarded a contract for a three-story brick factory at 
Chene and Franklin Sts. 


The University of Detroit, Detroit, Mich., will erect a new 
engineering school, which will comprise a machine shop, 
foundry and electrical laboratory. Apparatus and machine 
tool equipment will be needed. 


The Ford Automobile Co., Detroit, Mich., will erect seven 
six-story buildings to cost $5,000,000 as additions to its plant 
in Detroit. This will double its present capacity. 


The Fitted Steel Sash Works, Champaign, IIll., has been 
reorganized under the name of the Fitted Steel Sash Co., with 
a capital of $4500, and will enlarge and increase the capacity 
of its plant. E. Kelso is gen. mer. 


G. W. Cramer, Newport and Halsted Sts., Chicago, IIl., will 
erect a garage at 3433 South Halstead St., estimated to cost 
bt ms Ashlischlager & Co., are the archs., 135 North 

ar Ss. 


Cc. H. Kissell, 
and repair shop, 
Tll., to cost $17,500. R. 
arch. 

The contract for the erection of a garage at 1423 North 


Clark St., Chicago, Ill, for A. A. and Katherine Berhalter, 
Chicago, has been awarded. R. C. Berlin is arch. 


Stock Exchange Bldg., will erect a garage 
80x175 ft., at 3911 Clarendon St., Chicago, 
Harris, 13 North La Salle St., is the 


WEST OF THE MISSISSIPPI 


The Anaconda Copper Mining Co., Anaconda, Mont., has 
broken ground for the erection of a 2000-ton capacity sul- 
phuric-acid copper-leaching plant at its Washoe smelter in 
Anaconda, to cost about $1,250,000. 


The Carter Carburetor Co., St. Louis, Mo., has purchased 
a three-story building at 2840 North Spring Ave., and will 
equip same for manufacturing purposes. 
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Manufacture of Cold-Drawn 
Shafting 


By E. A. SUVERKROP 


SYNOPSIS—This type of shafting, often called cold- 
rolled, is produced by drawing. 
shajting is low-carbon steel jg in. over size, it ts reduced 
to size by being drawn through a single die, after which it 
is straightened and polished by being passed through rolls. 
Material varying from soft Norway iron to heat-treated 
81, per cent. nickel steel can also be finished by this 
process. 

The plant of the Pennsylvania Steel Shafting Co. is 
located at Spring City, Penn. Its product is rounds, 
squares and flats of cold-rolled steel. The material com- 
monly used is low-carbon steel, but anything from soft 
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Fia. 1. 


Norway iron to heat-treated (not hardened) 3% per cent. 
nickel steel can be finished by the process in use in the 
plant. 

As a matter of fact, rolling, except as a means for 
straightening, does not enter into the process. It is a 
drawing operation, the same as that used in the manu- 
facture of wire, with the exception that, if we exclude the 
small sizes of rounds, there is no drawing from the coil. 

The machinery used for the actual drawing as com- 
pared with its product, is exceptionally crude in appear- 
The draw bench has two cast-iron ways to carry 
the draw head. There is no attempt at accuracy in the 
fiiting of the carriage to the ways; it is free to move 
almost anywhere. Between the ways is a heavy, endless 
link chain driven by gearing at the end of the draw 
bench remote from the die head. The upper part of the 
chain travels away from the dies and between the ways. 


ance, 


The raw material for 


Mounted on the carriage is a hook which is engaged with 
the chain and which is automatically lifted out of en- 
gagement when the carriage reaches the further end of 
the ways. 

The die head is a heavy angle plate secured to the end 
of the ways with a hole or holes for the passage of the 
work. Pockets are formed in its face for the insertion of 
the dies. But here again there is no attempt at accurate 
fitting, the dies are free to float and adjust themselves. 

Through the courtesy of Mortimer Wright, superin- 
tendent, I am able to show the methods used in the plant. 
I may mention that while somewhat similar to the meth- 
ods used in other plants most of them embody improve- 








A Draw BENCH 


ments (either in machines or system) made by Mr. 


Wright. 
THE MANUFACTURE OF RoUNDs 

The round-stock section of the mill is 700 ft. long by 
85 ft. wide. The material, in the shape of round black 
steel bars yy in. over size, is brought to the storage yards 
and sheds over a spur track. 

The first operation is pickling. The pickle house is 
equipped with a number of wooden tanks 26 ft. long, 30 
in. wide and 20 in. deep. They hold from 3 to 4 tons 
of bars each. The pickle used is hot, 10 per cent. sul- 
phuric acid. All handling throughout the entire works 
is by overhead cranes, of which there are 11, reaching 
every part of the works. There are no overhead belts, 
except at the bays; all transmissions are in concrete con- 
duits under the floor and clutches control all departments. 
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The pickling operation removes the scale, after which the 
bars are limed “to kill the acid.” They are then ready for 
drawing. The reduction in all sizes up to 2% in. is zy 
in., and from 21% in. to 3 in. the bar is reduced ¥g in., 
which is accomplished at a single pass. All sizes from 
1 to 3 in. are drawn one at a time; below 1 in., four bars 
are drawn simultaneously in four dies mounted in the die 
head of a single drawbench. Large shafting, that is, from 
3 to 6 in. diameter, is turned. 


POINTING 


Before drawing, the smaller sizes are pointed, that is, 
reduced at the end by a hollow mill so that it will pass 
readily through the die to be gripped by the dog on the 
drawing head. This pointing makes about 4 in. of scrap 
at one end of the finished bar. 

The larger sizes are not pointed as they are stiff enough 
to push through the die for about a foot and are then 
gripped ; this results in a saving of scrap and the elimina- 
tion of the pointing operation. 

In Fig. 1 is shown a drawbench which is used for 
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pushed through. The pusher is shown at E thrown up 
out of the way to permit the bar to be drawn. The bar 
is passing through the part F of the pusher. This part is 
a clamp which grips the bar about 2 ft. from the end. 
The stem G is gripped by the drawhead H just as it grips 
the bar D in the illustration and about a foot of the end 
of the bar is pushed through the die, after which the 
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Fig. 2. 


drawing rounds less than 1 in. diameter. The bed A is 
about 30 ft. long with a flat top on which the drawing 
head B rides on wheels. The endless chain C is driven 
through a sprocket and heavy gearing at the far end. The 
die head D carries four round dies F loosely held in 
pockets so that they are free to float. The thrust of the 
dies is taken by the head D, which is securely bolted to 
the bed A. Four supports G are provided for the four 
bars. Lubrication is by means of emulsion from the tank 
F. Large shafting is lubricated with tallow and graphite. 

The same drawbench is shown at A in Fig. 2 with four 
5g-in. bars B in course of drawing. The speed* on all 
sizes is about 15 ft. per min. with four bars going through 
at once; this brings the production for this bench up to 
60 ft. per min. I am told that this is the only factory 
where this method of drawing bars in multiple is in use. 


PUSHING 
At the drawbench C a 114-in. bar D is being drawn. 
As previously stated bars above 1 in. are not pointed but 











DrawineG Four 5-Incu Bars 


clamp F is released to allow the bar to pass freely and the 
stem G@ raised up out of the way to permit the clamp on 
the drawing head to grip the work. 

In Fig. 3 the pusher is shown in operating position, but 
for the sake of clearness no bar is clamped in it. The die 
head is shown at A and the drawing head at B. The hook 
C engages with the endless chain, the return side of which 
is shown at D. The stem £ is gripped in the drawing 
head. The clamp is shown at F. The clamping jaws are 
shown at G. 

Similar clamps are used both in the pusher and in the 
drawing head. A rectangular opening with the two sides 
tapering and top and bottom parallel is provided with two 
jaws as shown at G. As the stress comes, these wedge- 
shaped jaws seat deeper in the rectangular opening and 
are tightened on the shaft. 


Tue Dies 


The dies are made of steel having high tungsten con- 
tent. A peculiarity of the steel is its enormous shrinkage 
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under favorable conditions. Taking advantage of this 
feature, the shafting-die maker produces a die of a certain 
size, and until the die is broken it continues to draw the 
same size. 

In Fig. 4 are shown: in the center a new die; to the 
right a die which has broken, and to the left a #,-in. die 
which has been drawing ;-in. cold-rolled stock for over 
10 years and during that time been in almost constant use. 

The limits on shafting are fairly close. The die is 
made 0.002 in. under nominal size and will draw on an 
average about 10,000 ft. before it reaches nominal size. 
There is no over-size tolerance, so when it wears to nominal 
size it must be brought back. To do this the die block 
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as they would be if the metal came from either the sur- 
face or the center. The bars must be free from scale and 
other imperfections, for these are not removed by the 
drawing process. In fact, one can write with a lead 
pencil on the bar before it passes the die and the writing 
will appear on the bright surface of the drawn bar. 
STRAIGHTENING THE Bars 

The bars after drawing require to be straightened. The 
process is simple. The machine shown in Fig. 5 not 
only straightens, but polishes. The rollers A are spool 
shaped and set at an angle. They are driven by gearing 
through the universal joints B. The bars C are well 
swabbed with oil. The rolls feed them automatically, the 
helical mark on C is the swabbing oil which shows the 
feed, but the bar itself is straight, round and highly 
polished as it comes from the straightening rolls. 
Bars less than 14% in. diameter are polished and straight- 
ened at a single pass, above that two or three passes 
are necessary. 

In Fig. 6 is shown a straightener for the larger sizes of 
bar. This will be recognized by many as an enormous 
wire straightener. The head A carries six rollers set at 
an angle. It straightens and feeds the bar which is held 
in a sliding head, not shown. 








Fie. 5. 


is heated to the proper temperature ; it is then placed over 
a vertical water pipe and properly shrouded so that the 
water passes through the hole in the center of the die. 
The shrouding sheds the water from the top and the die 
cools from the center outward. In cooling there is con- 
siderable contraction. On a 5¢-in. die the contraction will 
amount to from 0.003 to 0.0045 in., which is quite enough 
for refinishing the hole to 0.002 in. below nominal size. 
On larger dies the shrinkage is much greater and neces- 
sitates grinding before the final lapping. The dies are 
never closed by hammering, merely by shrinkage, and the 
metal seems to “pull” from between the rim and the hole 
as will be apparent from the illustration at the left in 
Fig. 4. This is probably due to the fact that in spite of the 
shrouding the outside of the die is slightly chilled, and the 
hot, soft metal between the two cold, hard parts is pulled 
by the shrinkage. It takes a pull of 75 tons to draw four 
5<-in. bars. The metal seems to draw evenly throughout 
the section and the bar to elongate uniformly as the ends 
remain practically square and are not cupped or pointed 





STRAIGHTENING MACHINE FOR SMALL SIZES 


Bars from 3 to 6 in. diameter are first straightened in 
the press, Fig. 7. The bar A rests on several sets of rollers 
B. These are so arranged that the bar can be rotated and 
the high spots or bends marked. Means are also provided 
for readily bringing the high spots under the gate C' of 
the press, located between two blocks D. 


TURNED SHAFTING 


In Fig. 8 is shown a special shafting turning machine. 
This was originally a regular commercial shafting lathe 
but has been altered by Mr. Wright. The head and tail 
spindles have long splined noses which carry a universal 
chuck. These chucks are provided with a driving feather 
and can be slid either forward to the end of the spindle 
nose or back from it. When in forward position the chuck 
jaws can grip the shaft and when in back position the 
jaws are entirely clear of it. 

The chucks can both be driven by means of gearing or 
either of them can be thrown out of gear. 

The spindle noses are both taper reamed for the recep- 
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tion of centers, but plain cylindrical flat-ended centers on- 
ly are used. They merely take the end thrust and do not 
support the work. The operation of turning a bar of shaft- 
ing is as follows: The bar A, Fig. 8, for instance is put in 
the lathe and centered by gripping both ends in the uni- 
versal chucks. The flat-ended tail center is run up against 
the shaft till it bears on the end of the shaft and the head 
center finds a bearing. The chuck on the tail spindle is 


now opened and slid back clear of the end of the bar of 
a) > > Ms 
The carriage carries a multiple tool head. 


stock. It is 
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driving alternately as described. After turning, the sha‘t 
is straightened in the machine shown in Fig. 6. 


INSPECTION 


After straightening each bar is inspected for size and 
for imperfections and all defective bars are rejected. 


Oi 























Fic. 6. STRAIGHTENER FOR LARGE SIZES Fic. 7. STRAIGHTENING PREss 
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Fic. 8. SPECIAL 
also slid back clear of the end of the bar and the tools 
closed to working position. The lathe is then started and 
the feed thrown in, the bar being driven by the chuck on 
the head spindle. When the turning head is a few inches 
from the head-end of the bar the chuck on the tail spindle 
is slid forward and the jaws tightened on the finished end 
and the chuck on the head spindle opened and slid clear 
of the work end. The tail chuck is now thrown into gear 
and the bar is finished with it driving, the turning head 
finishing the entire bar of shafting at one setting. A 
roughing and finishing cut finish the bar, the chucks 








LATHE 


SHAFTING 


regular shafting the tolerance is +0. and —0,.002 in. 
On piston-rod stock the tolerance is +0. and —0.001 in. 

Everything in the works with the exception of super- 
vision and inspection is handled on a tonnage basis. The 
men employed on round stock never work on flats cr 
shapes, or vice versa; they are specialists, and obtain a 
high degree of efficiency. 

After testing, the shafting is stamped by the inspectors, 
on one end the nominal size and on the other P. 8. Co. 
It is then loaded on trucks similar to the one shown at A, 
Fig. 9, and taken to the finished-stock racks. In these 
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g15:.000 worth of shafting, from 14 to 6 in., varying by 
ji; »., and many of the smaller sizes in thirty-seconds, is 
kep’ always in readiness. 

Between the inspecting department and the stock racks 
is a depression B, known in the works as the “subway.” 
Tracks are laid in the bottom of it and on these is a truck 
C, which carries rails for the truck A, enabling it to be 
transferred to any one of a number of short tracks D, 
which serve the stock racks, or to the loading machine £. 
This machine has four endless chains provided with hooks 
to support the bars. It is driven by the pulley at the left, 
which is controlled by a clutch. The upper platform is 
slightly higher than the floor of the box cars and about 
10 ft. higher than the floor of the factory. 

The trucks A and C have their axles running in roller 
bearings and are very easily moved. Two men with these 
trucks and the loading machines can put 80,000 lb. of 
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explained our need of an air motor, a pinion and gear 
to try the idea out. 

For the work we selected a small reversing drill with a 
speed of 750 r.p.m. 

I went to the forge shop and from 3x1-in. flat steel 
bar, made a cradle with two clamps, one to clamp over 
the stuffing-box of the spindle, the other over the throttle 
pipe as it screws into the valve chamber of the motor. 
This cradle I bent and bolted to the chain hoist where 
the hand-chain guide yoke had been, for I had taken off 
the hand sheave yoke. As the whole arrangement was in 
the nature of an experiment, I did not want to buy any 
gears, so I borrowed two change gears from one of the 
lathes in the shop, which gave a ratio of 8 to 7. The next 
problem was to fit the gears to the motor and hoist. I 
made a short tapered arbor, to fit the spindle of the air 
motor, with one end turned and splined to fit the pinion ; 








o 








=~ AM.MACHINIST 


Fie. 9. 


shafting in cars in 10 hr. In the bays the cutting-off 
machines are located. Here short lengths are cut to order. 
A contract for 75,000 pieces of a size is not unusual. 


Air-Operated Hand Hoist 
By H. H. Mack 


To those interested in lifting material in shops other- 
wise than by hand or with chain fall, I will describe the 
attachment we made to a 4-ton hand-pull chain fall. 

We used this lift outside our shop for loading and un- 
loading. It ran on a trolley suspended from an 8-in. 
L-hbeam supported on the building and an arch 15 ft. 
apart. When first erected the only means of operating 
was by hand. When the loads were heavy and the weather 
cold, two or three men would quickly become tired, and 
the work was carried on slowly. We had an air compres- 
sor in the shop to drive air-hammers, and I told the man- 
ager we could put a reversible motor on our chain fall, 
an‘: do the work of driving much quicker and cheaper. I 


—————_——————— ———_— 








LOADING MACHINE 


then threaded the bore of the cast-iron gear to fit the 
sleeve on the spindle of the chain hoist. The air motor 
was placed in the cradle and clamped tightly with the 
gears in mesh. After making a clamp yoke to fit the 
throttle with two cords attached for operating, we hung 
the machine up to the shop roof, and tried it. As the air 
drill was small and light, we did not expect a great deal, 
but it handled the heaviest weights with no trouble. 

We then put it outside where it belonged, and con- 
nected it with the air line through a hole in the wall with 
25 ft. of 1-in. protected wire hose. 


x 


It is known that cast iron appreciably changes its form 
and dimensions through continuous high temperatures, and so 
causes troubles similar to those which have occasionally been 
experienced in large steam engines. In a paper on the present 
position of the Diesel engine for marine purposes, J. T. Mil- 
ton states that it is probably the fear of this action under 
severe heat conditions which led to the use of cast steel for 
cylinder covers. Most Diesel-engine manufacturers have re- 
verted to the use of cast iron for covers, and some of them 
give the metal a severe heat treatment before the completion 
of the machining operations. It is quite possible, however, 
that cast steel will be again used for these parts. 
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English Turret Lathe: for Hong 
Kong University 


Those who recall the discussion regarding the machine- 
shop equipment of the Hong Kong University will be in- 
terested in the turret lathe shown herewith, which has 
been prepared by H W. Ward & Co., Ltd., Birmingham, 
England, for this institution. This machine, Fig. 1, is 


one of their standard 10-in. lathes with a 1-in. automatic 
To illustrate some of the possibilities of a 


bar chuck. 
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In the third operation pieces N and O, Fig. 3, ar 
drilled and piece O is countersunk by the tool in C, Fig. 
2, when the piece N is drilled, the drill cuts through into 
the groove already turned by the portion X, Fig. 4, of th 
circular forming tool so that the drill cuts the piece of 
While the drilling is being done, the stripper Y mounte:! 
on the back tool post is advanced, so as to remove the 
piece N from the drill on the backward stroke of the 
turret, leaving the drill clear for the drilling and counter- 
sinking of the piece O. 
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rig. 3. Tue TuHree Parts or UNION AS MADE 


machine of this kind the lathe has been equipped as in 
Fig. 2 with tools for making the three parts of the brass 
union, shown in Fig. 3, in successive operations. While 
it is realized that unions would not be made in this way 
commercially, owing to the unnecessary waste of stock, 
they are excellent pieces for instruction purposes and 
contain many suggestions in tooling methods which ought 
to be of value to the student. 

The diagram shown in Fig. + gives a good idea of the 
tooling and the way in which the machine is set up. To 
follow the operations easily and consecutively they are 
outlined as follows: 

In the first operation the 1-in. brass bar which passes 
through the hollow spindle of ‘the headstock is run out to 
the adjustable stop A, Fig. 2, in the turret. This deter- 
mines the length of bar necessary for making the three 
pieces. The lever operating the automatic chuck is pushed 
into a vertical position to grip the bar while it is being 
operated on. 

In the next operation the dead center B is brought up 
to the end of the bar so as to steady it, while the circular- 
forming tool mounted on the cross-slide is advanced to 
the bar and forms the outline of the three pieces. 


Detait or Toot Layout 


Fig. 2. 
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Toot LAyYouT ror MAKING COUPLING 


Fic. 4. 


The fourth operation cuts the thread on the piece 0 
with the releasing die-holder B. 

In the next operation the piece O is cut off by a part- 
ing tool Z mounted in the front tool post, the sliding 
saddle being against the right-hand length stop. 

In the sixth operation the third piece P is step bored 
or recessed and knurled at the same time by the tool £. 

The tapping of P is done by the releasing tap-holder F’. 
The last operation is the cutting off of P by the same 
parting tool Z as before, but with the cross-slide moved 
against the left-hand length stop. 

The actual time of production is 55 sec. and it makes 
an interesting operation for instruction purposes and re- 
flects credit on the makers for the care taken in a case 
of this kind. 
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Bonus for Foremen--A Tried and 
Tested Plan 


By C. B. Lorp* 


SYNOPSIS—This equitably working plan has been in 
use for five years. Six factors go to make up the per- 
centages. Records are given for three years, showing 
what these factors are. 

® 

‘he advisability and justice of paying foremen pre- 
mium is now pretty well established, but the method of 
doing so is in a more or less chaotic state. There is littte 
merit in any system that makes the giving of premium 
merely a gift from the management. To be effective and 
fair. it should be based on merit, and should differentiate 
between the good foremen and the poor ones. It should 
recognize the difference in responsibilities—in the effi- 
ciency of departments—and in the ability of the men. To 
do this, it must be based upon records of shop opera- 
tions, and profit and loss. 

Whether the bonus shall be paid monthly or yearly is 
dependent upon the records kept. In concerns where it 
is easy to keep a perpetual inventory, and departmental 
efficiency records, it is possible, and probably best to 
pay a monthly bonus, which has in its favor the fact 
that it is not too far in the perspective to be efficient as 
an incentive. The granting of a yearly bonus is some- 
what in the nature of a Christmas present to children— 
whose behavior reaches its maximum efficiency about 
Dec. 10. 

The monthly bonus has against it the fact that it 
must be, generally speaking, an approximation, based 
on theoretical efficiency, as exact figures as to the amount 
of profit or loss are not available until the yearly bal- 
ance is struck. A monthly bonus is also open more or 
less to inflation and abuse. To me it seems imperative 
that the bonus granted a foremen should not affect the 
earnings of the men under him, nor be directly connected 
with them save as one‘of several factors, nor should the 
superintendent participate in a bonus system designed for 
foremen. His bonus should depend entirely upon the 
satisfaction of the management with conditions as 4 
whole. 

But whether monthly or yearly, a bonus should be 
paid, and in small concerns, and those larger ones where 
the vearly inventory determines the amount, a system 
based on different factors than for the monthly, is de- 
sirable. 

While the method of arriving at the bonus should be 
definite, it should not include too many factors, but as 
before stated, there should be sufficient to distribute the 
bonus according to the ability and responsibilities of the 
men. 

Whether both productive and nonproductive foremen 
should participate in the bonus, is a question which each 
executive must settle for himself. Personally, I take 
the view that the nonproductive foremen are entitled to 
bonus, but not in the same degree as the productive fore- 
men. The system outlined takes care of this factor. The 
line between those who shall receive bonus, and those who 





*General Superintendent, Wagner Electric Co. 


shall not should be well defined. There must always be 
a certain number of men who do not participate, and to 
whom a bonus would not mean increased efficiency. It 
would merely be a gratuity, and would have a tendency, 
in my estimation, to spoil the effect of the earned bonus. 
Any system founded on equity is bound to affect some- 
one adversely. The best we can do is to do the least harm 
to the fewest number. 

In inaugurating a system, instead of laying it out first 
and then searching for facts to substantiate it, it is bet- 
ter to take the records for several years, and analyze them 
carefully, searching for factors that are most affected by 
business conditions, and those most affected by shop con- 
ditions, and the efficiency of the foremen. 


A Metuop In Use Five Years 


The method I worked out some five years ago, and 
which has been used with apparent satisfaction since, is 
based upon six factors, five of which are fixed, and one 
arbitrary, as follows: 

(1) ‘The base is a percentage of total factory savings, 
in labor and material, over the estimates for the vear. 
The revised or standing costs for the preceding year be- 
ing the estimates for the current year, so that this fac- 
tor determines the efficiency of the shop as a whole, and 
all foremen, whether productive or nonproductive, par- 
tivipate in this base figure. 

(2) <A percentage of departmental savings divided by 
the number of foremen in the department. This item dif- 
ferentiates between the efficiency of the factory as a 
whole, and the efficiency of the different departments, du: 
generally to the efforts of the individual foremen. Some 
of our larger departments have a general and several 
foremen. The departmental saving is then equally divided 
between them ; the share of the general foreman being the 
same as the other foremen. 

In arriving at the share of the foreman of any depart- 
ment that serves the entire or most of the factory, such 
as the punch shop, the average of the amount paid fore- 
men of all departments which they serve is taken. 

(3) Percentage of monthly salary. This item takes 
care of the different grades of salary and executive re- 
sponsibility. 

(4) Percentage of average number of men supervised, 
in round numbers of 25, 50, 75 and 100; departments 
having less than 25 are not considered. This factor elimi- 
nates the small and expense departments, such as pattern, 
shipping, receiving, and the like, and like item 3, recog- 
nizes the difference in executive responsibility. It also 
increases the bonus paid to the general foreman, who re- 
ceives his ratio for his entire department, while the fore- 
men under him receive only for that part under their 
immediate supervision. 

It may be thought unwise to pay for the number of 
men supervised, as there might be a tendency on the part 
of the foremen to increase the number of men. This 
supposition I combat on several points. One is that it 
is purely theoretical, and that this is an average for the 
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year, and that this factor carries too little of the total 
amount to demand sustained effort on the part of the 
foremen for the entire year. Two, that the foremen, as a 
general rule, are true to their salt; if they are not, the 
fault lies with the executive responsible for them; also. 
in a like manner, if the executive is not aware when 
there are too many men in the various departments, he 
again is at fault. 

(5) Per cent. total payroll is less than 50 per cent. 
of the total productive output. With some firms, this 
might be an uncertain factor, but at the time this system 
was inaugurated, in looking over the yearly reports for 
several years back, it was shown that some years the 
total payroll, including expense, exceeded 50 per cent. 
of the total productive output, reckoning in labor and 

















ABG AC ADT AE 
Per cent. of total saving..................:; 55 55 55 55 
Per cent. of departmental saving divided by 
number of foremen....................-. 10 18 7 10 
Per cent. of monthly salary......... 28 28 25 22 
Per cent. of number of men not less than 25.. 54 7 9 19 
Per cent. payroll less than 50 per cent. produc- 
atta od etiam nek Deadeh sn eu.c et 9 9 9 
Improvement in department ae ee ar 5 10 5 
161 127 110 115 
Pro-rated 64 
FOREMEN’S BONUS 
ABG AC ADT AE 
Per cent. of total saving................... 60 60 60 60 
Per cent. 1; ar saving divided } 
number of foremen........... 15 9 13 15 
Per cent. of monthly salary................ 28 30 25 22 
Per cent. of number of men not less than 25. 45 7 9 17 
Per cent. payroll is less than 50 per cent. total 
GIN GUID. ioc cece cccoussacsees 6 6 6 6 
Departmental improvement................ 5 5 10 5 
hie Che een Sa ais Sarat at 158 117 123 125 
FOREMEN’S BONUS 
ABG ACG ADT AE AF AGG AN AOG 
Per cent. total saving...... 41 41 41 41 41 41 41 41 
Per cent. departmental sav- 
ing divided by number of 
OO eee 8 —s 8 8 8 4 8 8 
Per cent. monthly salary... 30 30 27 26 27 30 27 30 


Per cent. of number of men 

not under 25......... 77 28 6 23 24 
Per cent. payroll is less than 

50 per cent. nen 
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Merit system.. CCEA 16 26 22 23 8 11 20 
 ) Se 125 126 138 141 167 120 189 
re 31 60 
BHT 96.75 
BLR 96.75 
BMS 96.75 
BPM 96.75 








material only, and in other years it was less. This means 
that in our lines, material and labor are about even. This 
item would have to be varied to suit conditions, or elimi- 
nated. I, however, considered it important, and decided 
to call 50 per cent: a normal year, and take this as 
the fifth factor, paying $1 for each per cent. that the 
payroll is below. This item creates an interest in keep- 
ing the payroll expense, help, and the like, down, and 
makes departments careful of spoiling or scrapping ma- 
terial. It also tends to offset item 4. 

There are many items of loss during the year that can- 
not justly be charged against the foremen, but as there 
are many savings that can fairly be charged elsewhere, 
they about balance. 

(6) Departmental improvements. This is arbitrary 
and takes into account the mechanical efficiency of the 
department, including any improvements made during 
the year. Aiso, where the merit system is used, it takes 


FOREMEN’S BONUS RECORD 1913 
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into consideration the merits earned during the year. 

As I stated before, I believe the monthly bonus to }« 
superior to the yearly, for the reason given. As to the 
amount of premium, this must depend both upon the 
generosity of the management and the character of the 
work done, but the main thing is that it be earned. |! 
believe that the giving of a gratuitous compensation js 
harmful, as the foremen come to learn that they wil! 
get it no matter what the condition of business or their 
respective departments may be. I also believe that it 
should depend upon profits made, even while we may 
argue that the men have worked just as hard, and are 
not responsible for losses incurred. In the first place, 
that is not easily proved; in the second place, their in- 
terests are identical, and the idea in granting a bonus is 
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RECORD FOR 1910 
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133 117 119 108 96 123 131 123 120 107 103 107 
77 29 59 54 48 80 
IB 24.18 75% average 
IC 8.06 
ID 40.30 
MM 48.37 





because the firm has had a successful vear, and the bonus 


in a way represents the foremen’s share. 
TyPicaL REsuLTs FrRoM THREE YEARS’ RecorpDs 


I submit the records of three vears—1910, 1911 and 
1913. It will be noted that in the case of A. C., the 
bonus was considerably less in 1911 than in 1910, due to 
losses in his department. 

It will also be noted that the bonuses paid the non- 
productive foremen are much less than those of the pro- 
ductive foremen. These are: General department, which 
includes millwrights, sweepers and general repair men: 
foreman of shipping department; foreman of storeroom ; 
inspectors and master mechanic, and as they have none of 
the executive and mechanical responsibilities of the pro- 
ductive foremen, I think this ratio about right. 

During 1913 we increased our plant 200 per cent., and 
our number of participating foremen by 15. Due to this 
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and other causes, our first item fell off from 61 in 1912 
to {1 in 1913. Our departmental saving also fell off, 
two departments showing a deficit, which was deducted 
from their total. The third item, however, shows a 
salary increase, and the fourth item shows the great in- 
erease in the number of men; also a saving in the pay- 
roll, influenced by a large volume of one kind of business. 
The merit system also contributed to an increase in the 
bonus, so that notwithstanding a loss in the first item, 
the bonuses are greater than in any other year. Owing to 
the large number, we found it advisable to change ou! 
system of paying nonproductive foremen. Those pro- 
rated were not employed a full year. 

While the letters given are not the true initials of the 
men concerned, the same initials on any sheet represen’ 
the same man. Those commencing with A are productive 
foremen ; those commencing with B nonproductive. Those 
with the last letter G are general foremen; those com- 
mencing with I are inspectors; MM, master mechanics, 
and the letter T signifies foreman of toolroom. 

A shorter way of figuring the share of nonproductive 
foremen would be to determine upon a percentage of thi 
average paid productive foremen. This can be carried out 
to meet the requirements of clerks and others, and wil! 
be as fair as where figured separately. For example, if 
we fix the percentage of bonus to be paid nonproductive 
foremen in the same ratio their salary is to that of the 
productive. We will say the bonus of the productive fore- 
man A equals $160, and his monthly salary we will set 
at $125 to avoid fractions; the pay of the nonproductive 
foreman B is 80 per cent. of A, or $100; the salary of 
his clerk C is 48 per cent. of A’s; the bonus paid would, 
therefore, be 80 per cent. and 48 per cent. of $160, or $128 
and $76.80 respectively. This would give the bonus re- 
ceived by them a definite relation to that received by 
the productive foremen, and thus secure their codpera- 
tion. 

Another way, shown on the sheet for 1913 bonus, is to 
pay nonproductive foremen and inspectors, a percentage 
of the average of the bonus paid productive foremen; in 
this case 75 per cent. This method also gives the non- 
productive foremen an interest in the bonus earned. 

Another advantage of this system is that even if the 
different factors upon which it is based are posted, it 
gives no clue to the amount of business done, nor di- 
vulges any other confidential information. 

In conclusion I wish to state that I am not submitting 
the above as a finished scientific plan; such a thing is 
impossible with the records kept by the majority of firms 
[ am, however, recommending it as an equitable working 
plan, tried and proved, both to the firm, who are libera! 
enough to pay a bonus, and just to the man who is striv- 
ing to earn a bonus. The different factors must, of 
course, be modified to suit conditions. 

“8 


Leveling Lathes 


Many complaints which are made regarding lathes not 
being in line, are due to their not being properly leveled 
on the shop floor. This is particularly true in the case 
of turret lathes, as in practically all cases the holes in 
the turret are bored in position from the lathe’s own 
spindles. Should the holes be apparently out of line, 
the leveling of the bed should be tested, instead of at- 
teipting to adjust the headstop. Difficulty is some- 
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times experienced in the case of lathes with cabinet legs. 
These should be leveled by first driving wedges under 
the inside edge of the cabinet, leveling the bed with the 
outside edges of the cabinet entirely free from the floor. 
By leveling in this way you can see that there is no bear- 
ing except on the wedges. After leveling, wedges can be 
driven lightly under the corners of the cabinet and the 
grouting run under the edges without difficulty. 


& 
Expansion Chart for Various 
Materials 
By A. M. DANTIELs 


The accompanying chart is designed for use in deter- 
mining the linear expansion in inches of the lengths in 
feet, of the materials in the table below. The coefficients 
of expansion used in plotting the scales for the various 
materials are given, as well as the temperatures between 
which the expansion may occur. 


When Expansion Oc- 


Material Coefficient curs Between 


Cast steel 0. 00000600 32 to 212 deg. 
See ; 0 .00000680 32 to 212 deg. 
Cast iron ee ; 0 .00000618 32 to 212 deg 
Wrought iron....... 0. 00000656 32 to 212 deg 
Co) ee 0. 00000895 32 to 572 deg 
Copper jaVneekounvees 0 .00000955 32 to 212 deg 
appears sort 0 00001092 32 to 572 deg 
Fire brick... .. 0 .00000235 32 to 212 deg. 


TABLE OF MATERIALS AND COEFFICIENTS 

On the chart, scale 1 is plotted for length in feet from 
1 to 10 ft., and contains eight scales upon the one line; 
the scale for any particular material is vertically under 
the arrow for that material. Scale 2 is plotted as tem- 
perature difference in Fahrenheit degrees by 25-deg. 
steps, and scale 3 is plotted as linear expansion in inches 
and is the one upon which the result is read; it being pos- 
sible to read to 0.0001 in. on the lower part and to 0.001 
in. on the upper part on the scale. 

The use of the chart may best be understood by an ex- 
ample. 

Required the total linear expansion of 235 ft. of 
wrought-iron pipe being subjected to a difference in tem- 
perature of 225° F. 

Follow the direction of the arrow for wrought iron, 32 
to 572 deg. 2 of this scale; join this point on Scale 1 
with point for 225 deg. F. on Scale 2 by placing the 
edge of a piece of paper to coincide with the two points; 
where this line cuts Scale 3, we read the linear expansion 
for 2 ft.—in this case 0.0483 in.; move decimal point two 
places to the left to obtain the expansion for 200 ft., and 
we have 4.83 in. Similarly for point 3 on Scale 1 and 
point 225 deg. F. on Scale 2, we obtain 0.0724 in. for 3 
ft., and by moving the decimal point one place to the 
left for 30 ft. we have 0.724 in. For the 5 ft., or the 
balance of our required amount, we proceed as before and 
read 0.121 in. Now taking the sum of these three read- 
ings, we obtain the total expansion as required—thus 
4.83 + 0.724 + 0.121 = 5.675 in. for the 235 ft. 

Should it be required to obtain the surface expansion 
for a given area, the chart may be used by considering 
Scale 1 as being square feet and Scale 3 as being ex- 
pansion in square inches. After obtaining the result as 
for a linear length, it must be multiplied by 2, since the 
coefficient for surface expansion is twice that of linear. 

Expansion by volume may also be obtained by consider- 
ing Scale 1 as cubic feet and Scale 3 as cubic inches, re- 
membering to multiply the result by 3 since the coefficient 
for volumetric expansion is three times that of linear. 
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Example 
Reguired:-linear expansion for 235 feet 
Wrought iron pipe, temperature diff. of 225 
voin point 20n Scale! for wrought iron, 
32°t0 572° with point 225 on Scale 2.Where 
this line cuts Scale 3, read 0.0483 inches 
for 200 feet = 
For point 3, read 0.0724 inches = 
for 30 feet = 
for point 5, read Q/2/ inches 
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Assembling the Cleveland Auto- 


matic 


SYNOPSIS—There are many cases where the produc- 
tion end of a shop receives much more careful attention 
than the assembling; this gives an unbalanced condition 
and lays up trouble for the future. In the shop shown the 
layout of the assembling department, the methods of in- 
specting and of testing in every way, are not only of in- 
terest, but contain many helpful suggestions. 
m 
The assembling department of the Cleveland Auto- 
matie Machine Co. receives as careful attention as the 
manufacturing or production end, and this is a point 
which is too often overlooked. 
An indication of the attention paid to this can be seen 
in Fig. 1, which gives a view of one of the assembly 





Fig. 1. 


floors where large automatic machines are being assem- 
bled. This is in the new wing of the factory, the floor 
containing 10,000 sq.ft. and accommodates 36 of the 
largest machines at one setting. Some idea of the impor- 
tance of the assembling department is indicated by the 
fact that this is only one-quarter of their total assembling 
space, 

Ample provision is made for handling the parts and 
other material easily and quickly, six cranes covering the 
particular bay shown, all the other assembly floors being 
equally well provided. In addition to these the assembly 
wing of the factory is equipped with a 10-ton electric ele- 
vator, which accommodates the largest automatic machine 
built. There are 18 traveling cranes in this building in 
addition to several single-rail trolley tracks for use in 
handling small parts. 

On the other side of the room, shown in Fig. 1, the large 
machines are given a running test after being completed. 
Each testing countershaft is driven with an individual 
motor, so that the amount of power required can be 
readily ascertained if that is desired. 


Machine 


By Frep H. 


COLVIN 
BurILpIne In Lots 


Machines are built in lots varying from 25 to 100 of 
a kind on a single order, the facilities making it pos- 
sible to have 325 machines under construction at one 
time. The smaller parts are manufactured in large quan- 
tities, as many of them are interchangeable among the 
different sizes of machines. 

Spindle heads are made up in stock orders separate 
from the bed or main body of the machine. They are 
assembled and given a running test before being brought 
to the final assembly floor to be placed on the machine. 

Fig. 2 shows half the width of the spindle-head de- 
partment, which is also served by a traveling crane run- 





WHERE THE LAarGE Automatics ArE ASSEMBLED 


ning the entire length of the room. From this is sus- 
pended a traveler on a special trolley at A, which al- 
lows the chain hoist from the small trolley to travel un- 
derneath the main I-beam or track on which the crane 
runs. The special trolley arrangement allows the under 
beam to be moved to either side, and makes possible such 
conveniences as belting down, as shown. The traveler 
can take the same position on the opposite side of the 
crane over the lathe when necessary. 

Each spindle head is constructed on a stand, as shown, 
and is given a running test before leaving the man who 
constructs the head. The heads are driven from an over- 
head countershaft by the belt B, shown at the first stand 
to the left. Workmen on these spindle heads have their 
tools on the bench and the spindle head on the individual 
stand, which makes it convenient in every way. 

Another part of the spindle-head department is shown 
in Fig. 3, where the journal boxes are fitted into the 
head, and the spindles scraped into their bearings. The 
reaming fixture shown at C is for bringing the bearings 
into absolute alignment with the tongue and bottom sur. 
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Fig. 3. 


face of the spindle head. The reamer bar is passed 
through the head and also through the boxes after they 
are fitted with reamers of the proper size for the bear- 
By this method, when taken from this fixture, the 


ings. 


heads are in as perfect alignment as it is possible to 
have them. 
The spindle is then scraped into the bearing, although 


the amount of scraping is small on account of the ac- 
curacy secured with the line reaming fixture. 


tEAMING AND SCRAPING THE SPINDLE HEAD 


Fie. 4. ASSEMBLING FEED BRACKETS 


The storage shelves at the end of the room are for fin- 
ished spindles and other parts belonging to the spindle 
heads, which are made in sufficient quantity to be kept 
in stock. 


Tue Toot-Frerp MECHANISM 


The tool-feed mechanism is also made cofnpiete in a 
separate department and given a running test before be- 
ing delivered to the main assembling floor to be at- 
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2. A SECTION OF THE SPINDLE-HEAD DEPARTMENT 
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Fic. 5. TESTING THE FEED BRACKETS Fig, 
tached to the machine. A part of this department is 
shown in Fig. 4, where the tool-feed mechanism’is com- 
pletely assembled in a unit ready to be bolted to ‘the 
machine. Here, again, we have the individual stands 
similar to those employed in the spindle-head depart- 
ment; with the trolley running overhead for convénience 
in handling. The tops of these individual stands can be 
swung around in any position. The workman has ffis.cus- 
tomary bench for tools and small parts, and the stands 
make the work convenient in every way. 

After the feed brackets have been assembled complete 
on these stands, they are taken to the testing fixture 
shown in Fig. 5, which is also in the same department. 
Here they are given a running test of from two to four 
hours under exact shop conditions, and are properly ad- 
justed and inspected in every particular. Three feeding 
mechanisms are shown on the testing stand being run out 
and adjusted before going for general assembly. 














F 


6. Tue INSPECTION DEPARTMENT AND APPARATUS USED 


An idea of the thoroughness with which inspection is 
carried out, as well as the éqiipment supplied for it, 
can be had from Fig. 6. No expense or pains are spared 
to make this complete in every detail. The scleroscope is 
largely used in maintaining a uniform hardness of parts 
where the service demands, A type of individual stand 
used for scraping in the cross-slide of the automatic is 
seen in Fig. 7. This is extremely convenient and assists 
greatly in securing good work at low cost. 


GRINDING SPrRING-CHUCK JAWS 


All spring chucks for round stock up to 13% in. diame- 
ter are ground on the machine shown on Fig. 8, to in- 
sure extreme accuracy in holding the stock. The ma- 
chine consists of a bed having eight regular spindle heads 
permanently mounted on it. A sliding bracket D carries 
an electrically driven internal grinding fixture which 
is attached to the front of the bed and may be moved so 





GRINDING Hotes in Spring Cuvucks 


IG. 8. 
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as to bring it in position in front of any of the spindle 


heads. 

The spring chuck to be ground is placed in the chuck 
hood under exactly the same conditions as in the finished 
automatic machine. It is then closed to its working posi- 
tion by means of the regular chuck-closing mechanism. 
The spindle is then rotated by power and the hole ground 
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Fig. 10 shows the inspector testing the distance be- 
tween the center of the spindle and the top of the cross 
slide. The limit here is 0.002 in. 

To insure that the T-slots of the cross-slide and the 
turret of the machine are parallel, the testing method 
shown in Fig. 11 is used. A true bar is clamped in the 
turret, and with the indicator mounted on a suitable base, 
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Fig. 9. DETERMINING ALIGNMENT OF TURRET 
SLIDE 


in the regular way. After grinding, an arbor which is 
known to be true is placed in the chuck as shown in 
Fig. 8, and a dial indicator applied to test the accuracy 
of the grinding. This must be within 0.001 in. to pass 
the inspector. 

Three other methods of inspection are shown in Figs. 
9,10 and 11. The first shows the method of testing the 
alignment between the spindle and the turret head of the 
machine. This test is made just as the machine is com- 
pleted and before the tool holes are finish-bored. 

The fixture A is fastened to the main spindle, the rod 
B carrying the micrometer head C. The surface block D is 
fastened square against the turret. By swinging the mi- 
crometer head'C around the rod, it shows the squareness 
of the turret, feelers being used as shown. 





Fic. 10. Testing DIsTANCE BETWEEN CENTER SPIN- 
DLE AND CroOsS-SLIDE 


it is moved lengthwise in the T-slot, which tests parallel- 
ism within close limits. 

After all the tests of alignment have been made, the 
tool holes in the turret are bored and reamed to exact 
size, as shown in Fig. 12. The boring tools and ream- 
ers are driven from the spindle of the machine, so as to 
secure perfect alignment between spindles and turrets 
under working conditions. 

The accuracy of the finished tool holes is inspected by 
the method shown in Fig. 13. Two plugs are in use, one 
being held in the spindle chuck, and the other in the tool 
hole in the turret. These are then brought together and 
measured by the inspector as shown. 

A turning test is then given as shown in Fig. 14, an 
overhanging tool being used to turn a straight piece the 

















Fic. 11. Trestina PARALLELISM OF T- 
SLots AND TURRET 


Fic. 12. Bortne Toot Howes in 
TURRET 
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full stroke of the machine. This must measure within 
0.0005 in. of being perfectly straight from one end to 
the other to pass inspection. 

A general view of the testing department is shown in 
Fig. 15, where all machines are given a thorough tryout 
with a running test of from three to four days. From 
40 to 50 machines are under test at all times in this de- 
partment. 

As can be seen this is a long, comparatively narrow 
room, which insures good lighting to all four rows of ma- 
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a tensile strength of 45 kg. per sq.mm. or 64,000 Ib. per 
sq.in. and was 2000 mm. (78.75 in.) long. The tool 
was of bessemer steel, with a self-hardening steel cutter 
40 sq.mm. (0.0062 sq.in.) in cross-section, welded there- 
to. The cutting speed was 125 mm. per sec. (24.64 ft. 
per min.) 

In five minutes the table made 14 strokes and the too) 
removed 5 kg. (11.02 lb.) of chips; the depth of cut 
being 26 mm. (1.036 in.) and the width 1 mm. (0.0394 
in.). The power consumption measured on a choked 








Fie. 13. INSPECTING THE ALIGNMENT 





Fie. 15. 


chines, Ample provision is made for handling the ma- 
chines in and out of this department, the overhead mono- 


rail shown being extremely useful in this work. 


Data Concerning Planers 


As a contribution to the somewhat meager literature 
in the line of the capacity and data of machine tools, the 
following material concerning a Billeter & Kluntz ma- 
chine 850 mm.; (33.5 in.) high and wide between stand- 
ards, with a table 750 mm. (29.5 in) wide, and stroke 
2000 mm. (78.75 in.) has been obtained. 

The material worked was Siemens-Martin steel with 
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TESTING THE AccURACY OF TURNING 





Wuere 30 to 40 Macutnes Are ReEcEIvine A Runnina Test 


down amperemeter was 16 amperes during the cut and 
five during the return; the voltage being 500 in both 
directions. 
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Teachers for Industrial 
Schools 


By E. H. Fisu 


It is safe to say that a man should not attempt to teach 
things which he does not know and know thoroughly, but 
it is not safe to assume that because a man can do things 
well, or because he has worked along certain lines for a 
iong time he has all the qualifications for success in the 
teaching line. 

Any attempt to disqualify a man from teaching a given 
trade because he has not worked at it a given number of 
years implies that he is qualified if he has worked more 
than that time. In my own experience I have employed 
upward of a thousand different men who called themselves 
machinists, many of whom have worked at the trade from 
10 to 20 years, but out of that number I do not think 
there were a half dozen that I would pick as teachers in 
a trade school. In fact, I have only employed one of them 
and he only on evening work for a single season. ‘The 
kind of a workman a man is can only be told by observa- 
tion of his work under many different conditions and on 
different varieties of work. Such a thing as a well bal- 
anced all-around workman in the machinist trade is 
practically unknown. 

A school shop so small as to permit of only one in- 
structor in machine work is handicapped alongside the 
school that can employ three or four or even more, for 
in such a school the work of instruction can be divided 
among the men so that each shall only have the lines in 
which he is at least fairly capable. If instructors are as 
scarce as I have indicated, it is evidently going to be a 
hopeless task to try out enough men on the job to supply 
our future demands. So far as I can see the selection 
will have to be based on the opinion of as large a number 
of men as possible that have been conversant with the 
candidate’s previous work in the shop. It will be neces- 
sary to use a grain of salt in reading the letters sent by 
references who may be rival candidates or who may be 
unduly friendly. I doubt if it is desirable to know what 
his associates think of his probable success as a teacher. 
The opinion of a man who has not taught himself is 
usually worth less than nothing on that subject whether 
he be a fellow workman, and employer or a member of a 
school committee. 


THE Morar SIDE 


Once the question of the candidate’s fitness, so far as 
trade training is concerned, is satisfactorily settled there 
still remains an at least equally important question ; what 
kind of a man is he? In the shop we do not often con- 
cern ourselves with a workman’s petty vices. He may 
smoke, chew, swear, tell smutty stories; in fact, do any- 
thing short of being actually drunk on the job and we do 
not pay any attention to it. We are looking on him as a 
means to an end and that end is profits in 99 per cent. 
of the cases. By this I do not mean to imply that there 
are no shops where men are not kept to a pretty straight 
and narrow path, for there are some, notably those em- 
ploying large numbers of girls, where this side of the 
question is given most careful attention. 

If it is desirable for factories employing girls it is just 
as desirable in places employing boys, and still more 
necessary in places where boys are being taught a trade 
at public expense. It is certainly not right that the gen- 
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eral taxpayer should be burdened with the cost of teach- 
ing our young men these small vices. 

We certainly do not want our boys, because they elect 
to become producers rather than consumers, to be any 
less morally fit than those who elect to pursue an edu- 
cational path that leads them into commerce or mer- 
chandizing or banking or any one of the thousand and one 
occupations that are made possible only through produc- 
tion. Ina city of good workmen the men who are morally 
fit to stand as examples before a crowd of boys are not 
plenty. No one can train boys not to smoke cigarettes if 
he is once seen to light up himself, no matter how far 
from the school it is. In fact, I would rather that an in- 
structor would.frankly light one on the steps of the build- 
ing than to do it surreptitiously at a distance. 

So much for the moral side. If we are to train a boy 
to go out into the industries at the youthful age of 18 
or 19 and command man’s pay as we do here in Wor- 
cester, we owe it to him to train him to;spend, or save, 
that money before we-let him go out among the pitfalls 
of the kind of society that he must surely face. There is 
no form of education that has such immediate results as 
trade training. The college or engineering graduate is 
four years older when he graduates and he has at least 
four years of rather bitter experience to go through be- 
fore he catches up with the trade-school graduate in point 
of income. By that time he has tested out the value of 
money and he has matured much more than the trade- 
school boy. For this reason if no other we owe it to 
these boys that they should have an education in the art 
of intelligent consumption and appreciation whether we 
do it for anyone else or not. 


TeacH to Use Monty SANELY 


There has been much said about the education of boys 
and girls so that they aspire to higher things than their 
training is ever likely to permit them to gratify, but here 
we are proposing to train young people so that. they. can 
earn more money, and then in too many instances de- 
liberately handicapping them as to the sane use of that 
money and doing it as I suggested above at a time of life 
when such temptations do not beset any other class. 

So, then, we should most carefully assure ourselves that 
all the teachers with whom the pupils come in contact 
are men of considerable education, whether that education 
be that of schools or whether it be of the home-grown 
variety that comes of much reading and thinking about 
the finer things that make life worth living. I do not 
consider that man a good teacher of cabinet making who 
does not know something of the development of furniture 
through the different periods, nor would I consider a 
man a capable teacher of machine work if I knew that he 
did not read enough to realize how deeply dependent we 
are on the machinist for our comforts in life. 

Men who are capable mechanics, morally clean, whose 
appreciations have been educated, are by no means numer- 
ous, but out of the hundred million people in this country 
there must be enough, who, to these qualifications add 
that of having an intense desire to teach, to supply the 
demand. If there are not enough, there must be many 
who have the trade qualifications and the desire to teach 
so that they will be glad to drop any vices which to them 
may seem small, and add whatever may be necessary to 
their store of knowledge in order that the boys whom they 
teach may continue to respect them long after graduation. 
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Air-Operated ChucKing Devices 


By A. J. CHAMBERLAIN 


SY VOPSIS—In the last few years improvements in 
- machine tools and their various accessories have been 
very marked, but these improvements have been almost 
entirely restricted to the cutting part of the operation 
und chucking devices may be said to be but little better 
than they were formerly. Air-operated chucks, however, 
are used by a few brass-goods plants, some examples of 
them are descirbed, and data are given indicating the sav- 
ings which might be obtained by their use in other 
Lranches of the machine business. 
x 
The use of the hand-operated universal chuck is con- 
sidered by many as the best means of handling that class 
of work which cannot be held advantageously in collets or 
special quick-clamping fixtures. Air chucks are being 
used in a few brass-goods manufacturing plants where 
they have caused a saving of from 25 to 40 per cent., the 
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Fia. 1. 


Two-Jawrep CHUCK 


amount depending on the nature of the work and the de- 
sign of the chuck mechanism. 

In one instance I have seen an increase in production 
of nearly 50 per cent. where the operator was finishing 
standard plumbing-goods parts. In another case where 
the work had to be held on a short male thread for a 
second operation I had a pair of threaded jaws made, set 
the stroke of the sir piston short so that the jaws could 
cpen only enough to allow the work to screw into them 
freely and screwed the work in and out without stopping 
the machine. The old way of doing this operation before 
air-chucks were installed in this plant, was to screw the 
work to a shoulder in a threaded holder, tighten it slightly 
with a wrench, start the machine, and, when the cutting 
was completed, loosen the work with a pipe wrench, which 
could only be done by holding the belt to keep the spindle 
from turning. In this case more time was spent in chuck- 
ing and taking the work out than in doing the remainder 
of the operation. The saving accomplished was over 50 
per cent., less energy was expended by the operator, and 
the finished article was more satisfactory, as it was not 
multilated with a wrench, and this made polishing easier. 

\ cheap universal two-jaw air chuck with independent 
adjustment of the jaws is shown in Fig. 1. It was de- 





signed for brass goods and other light work to be held in 
formed jaws. Its first cost is low, and the principal 
wearing parts, the hardened guide pins A and hardenec 
bushings B can be renewed at a slight cost. This chuck, 
when its jaws are closed, is very rigid and will wear much 
longer than the ordinary toggle-joint mechanism. 

The guide pins A and bushings B are made of hardened 
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Fie. 2. Arr CYLINDER 
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Fig. 3. 





Tur Controt VALVE 


tool steel, and can be left quite hard, as the distance C is 
short when the jaws grip the work. The jaws can be 
regulated to open any amount up to % in, 

In Fig. 2 is shown a double-acting air cylinder, which 
has given great satisfaction, and if properly constructed, 
is extremely durable. The end connection A remains 
stationary while the cylinder revolves with the machine, 
all friction being on the ball-thrust bearings B. If packed 
with a soft string packing this connection will run a 
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considerable length of time before it needs repacking. At 
C is shown the air feed pipe for the forward stroke and 
D is for the return stroke. At / are hardened-steel ball- 
thrust collars with the packing against them on the back 
side as shown. The air piston F' is also packed with 
string packing, preferably 1g in. diameter, which is com- 
pressed by the ring nut G. I have found one of these cyl- 
inders airtight after six months’ use which speaks well 
for this method of packing. The adapter bushing H is 
screwed tight on the rear end of the machine spindle and 
adjustment for length of stroke is made by loosening the 
jam nut / with a spanner wrench and screwing the cyl- 
inder backward or forward on the adapter. This regu- 
lates the amount of opening of the air-chuck jaws, and is 
an important feature for work, which can be handled 
without stopping the machine. 

The double-acting air valve is shown in Fig. 3; this is 
fastened to the front of the machine within easy reach of 
the operator’s left hand and connected to the air pipes 
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Fig. 4. CHuck ror Heavy Work 


that feed the cylinder. At A is the air inlet; B and C are 
the outlets connected to the pipes C, D, Fig. 2. At D, 
Fig. 3, is shown the small exhaust port hole, which I have 
found should not be over one-fifth the diameter of the 
inlet hole A. This will prevent the air from exhausting 
too rapidly and will allow a slight air-cushioned resistance 
to the opening stroke, thereby preventing the piston from 
striking hard on the cylinder head. 

A good average air pressure for all work is 80 lb. per 
sq.in., although in some cases this should be reduced when 
the work is so light as to be easily crushed out of shape. 

A CHuck ror Heavy ‘VorxK 

Fig. 4 illustrates a powerful 10-in. three-jaw universal 
and independent air chuck which I have designed, not 
for light work, but for the heavy turret and engine-lathe 
work now being done in universal hand-operated chucks. 
The details of this are shown in Fig. 5. 

I believe that this chuck if proportioned properly when 
made in larger sizes, would take the place of any universal 
chuck on turret lathes today. Its gripping power can be 
increased in proportion to its diameter by simply length- 
ening the lever A on the combination gear segment B 
when constructing it in larger sizes. In the 10-in. size 
shown the leverage is three to one. This permits the use 
of the 10-in. air cylinder, Fig. 2, which, at 80 lb. pressure, 
will give nower enough to this chuck to hold firmly any 
work being done in a chuck of its diameter. 
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I do not hesitate to express my belief that fully on 
half of the turret-lathe chucking work being done in 
hand-operated chucks today could be more advantage- 
ously handled in an air chuck of this type. What air- 
chucking devices have done for the progressive brass- 
goods manufacturers who have installed them, they will 
also do for the machine parts manufacturer. Of course, 
the saving affected would not be as great in most cases, 
because of the greater length of time required to perform 
the cutting part of the operations. This amount of time 
varies greatly, but I believe the investment would be 
profitable for all work where 40 or more chuckings are 
required in one day. In quantity manufacture of small 
or medium machine parts, air chucks and air-operated 
machine vises could be used on millers and drilling ma- 
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Fig. 5. Derrarits or Heavy Arr-OpERATED CHUCK 


chines, and if properly designed, would increase produc- 
tion considerably in a great many cases. 


AN Arr-OPERATED BENCH VISE 


Another time-saving air device would be an air-oper- 
ated bench vise for the assembly department. How many 
of us have ever stopped to realize the number of times a 
day the average bench hand will open and close his vise, 
sometimes screwing the jaw out 5 or 6 in. to change it in 
order to hold a piece many times thicker or thinner than 
ihe last and often calling another workman from his 
work to close the vise while le is holding the work in 
position with both hands. What would an air vise with 
a foot-operated valve mean in cases where much of this 
is done? It would mean a saving quite worthy of men- 
tion to the employer and a saving of energy to the work- 
man. 

I believe the time is approaching rapidly when manu- 
facturers of machinery will recognize the advantages of 
air-operated holding devices as keenly as the structural 
and boiler manufacturers recognize the advantages of air- 
operated hammers and drills. We now have good high- 
speed steels for cutting tools and high-speed mechanisms 
for operating our machine tools, why should we not have 
high-speed chucking devices? 
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V’elding Methods Applied to Motor- 
Cycle Manufacture 


By RosBert Mawson 


SY\OPSIS—The oxyacetylene method has been used 
for building various parts of motorcycles and some ap- 
plications of it are here described. It will be seen that 
only simple fixtures are necessary for making these welds. 
The method of making the cylinder-muffler heads of 
three elements is interesting ; the finished part has proved 
itself as strong as the original piece made of one casting, 
yet the cost has been much reduced. Some of the com- 
pleted motorcycles are shown and the finished appearance 
of the welded parts may be noted. 
oe 

In the manufacture of motorcycles the welding torch 
has been used by one manufacturer in some eight different 
operations. 
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Fic. 1. Fixture ror Wetprinc HAanpiLe Bars 


The former method of performing this operation was 
by drilling, pinning and brazing. This necessitated three 
separate operations. The oxyacetylene-welding method 
has made a saving of 175 per cent., or, in other words, 
the output at the same cost is 175 per cent. greater than 
by the previous method. 

The apparatus used was made by the Oxweld Acetylene 


Co. 


WELDING CYLINDER-MUFFLER HEADs 


The illustration, Fig. 2, shows the fixture for welding, 
and some of the parts for twin cylinder-muffler heads. 
The heads consist of three parts made of No. 16 gage 
They are located in the fixture A by two turned 


steel. 











Fig. 3. 
HEADS 


Fig. 1 shows the jig used when welding the handle 
bars to the front-fork heads. The handle-bar tubes are 
placed through the heads A and the ends rest on the fix- 
ture at B. The heads are held securely in the fixture at 
(’, which is formed with recesses the same contour as the 
herds. Guide lines are made on the arms D, which show 
th. eorrect location for the handle bar in the heads to be 
we'ded. When the handle and heads are in the correct 
lo ation the joints at F are welded. 


SoME OF THE WELDED CYLINDER MUFFLER Fie. 4. 








NUMBER OF HANDLE 
Bars READY FOR WELDING 


WELDING Start- Fie. 5. 


ING STAND 


plugs B and C, the plate D setting in a recess of the. fix- 
ture base. The three parts are then spot welded or 
“tacked” to form one piece. 

At EZ are shown a number of elements which have been 
“tacked” ready for welding; after “tacking” they may 
be held in a vise or in any convenient manner and welded 
completely. 

Fig. 3 shows a number of heads which have been welded 


and are now as a solid part. There is approximately 11 
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in. of welding done on each head and a complete part is 
p-oduced every 8 min. Before these parts were made 
by the weldi:.g method they were manufactured from 
castings. Various special compositions were tried for 
this purpose. but casting defects and other deficiencies 
made this much more expensive than the welding method 
here described. The single-cylinder-muffler heads -are 
made in a manner similar to the twin cylinder; they 
require about 5 in. of welding and are turned out at the 
rate of 15 per hr. 


WeLpDING MororcycLe-STARTING STAND 


The halftone, Fig. 4, shows the fixture used for welding 
the starting stand for motorcycles. The cross piece is 
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Fig. 7 shows some of the finished motorcycles, and i\\e 
parts described in this article which have been made jy 
the welding method may be seen and their finished ap. 
pearance noted. ‘The welded parts have proved service. 
able, the welds not giving any trouble even after constant 
and strenuous use. 


xs 


Attachment for Indicator 
By Joun A. FisHer 
The illustration shows a surface-gage attachment for 
a Boulet indicator or for any indicator of similar con- 
struction. The rod A is fastened to the side of the in- 
dicator by the screws B. The clamping screw C is a slid- 





Fie. 6. Some FInisHED MACHINE Parts 

held and aligned in the fixture by the plugs A. The 
upright tubes B are held in V-surfaces C in the cross 
bar of the fixture, and rest against the bar at D. This 
method holds the cross piece and uprights firmly in posi- 
tion. The members are then welded at EF and also to 
the upper cross bar D. Welding has cut the time and 
expense two-thirds; the former method was drilling and 
pinning. 

Fig. 5 shows a number of handle bars which have been 
spot-welded or “tacked” and are now ready to be welded 
completely. This method has proved successful and the 
part presents a neat and finished appearance. 


Some FINISHED Parts 


The illustration, Fig. 6, shows some of the finished 
parts used on the motorcycle. At A is seen one of the 
twin-cylinder-muffler heads after it has been welded, 
plated and polished. One of the finished handle bars is 
shown at B. Two of the muffler elbows are shown at C. 
These parts are made of two pieces, the flat part being 
made separate from the tube; they are then welded to 
the shape shown. One of the elbows is in position on a 
muffler head at D; the neat appearance should be noted. 

One of the starting stands is shown at # and when it is 
remembered that welds were made at the places F and the 
finished appearance is noted some idea of the possibilities 
of the oxyacetylene-welding method may be conceived. 

At G is shown a dog-clutch ring. These are made of 
cold-drawn steel 14 in. thick and 1 in. wide. They are 
butt-welded at the rate of 15 to 20 per hr. After welding 
they are turned to the correct size when it is practically 
impossible to detect the weld. 


FINISHED MOTORCYCLES 


Fig. 7. 


ing fit on A after it is fitted to the indicator. The piece 
(P is fitted to the taper on C, also to the surface-gage 
spindle. The part Z is a washer and F the clamping nut. 
Clamping the nut F causes the clamping screw C to 


Washer 4.thick 
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6-32 - 
8 Threads 6-2 lap 


ATTACHMENT FOR INDICATOR 


spring and clamp the rod A, thus holding the indicator 

securely. The indicator can be readily adjusted to any 

position. The parts C and D should be spring tempered. 
B 


It should be remembered, in cutting threads, that some 
metals require more clearance on the dies than others. In 
the case of vanadium steel dies have been ground down 
fully %-in. below the original thickness as figured for %-in. 
dies, with the result that the threads were clean without 
semblance of chatter marks, whereas on bessemer screw 
stock it is almost impossible to cut a good thread with dies 
ground in this manner. 
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Early American Mechanics-- 
Whitney and North 


By JosepH W. Ror* 


SYNOPSIS—The two most important figures in the 
carly development of the mechanical industry of this 
country are undoubtedly Eli Whitney and Simeon North. 
Whitney has been before mentioned as the originator of 
the system of interchangeable manufacture, but he de- 
serves even more credit for his invention of the cotton 
gin. This invention, which affected vast tracts of land, 
thousands of people and laid the foundation for one of 
the world’s largest industries, brought its inventor almost 
nothing but worry and trouble. It is a standing proof of 
the fact that an invention which is of the greatest value 
lo the world is difficult adequately to protect by patent 
legislation. Realizing his inability to obtain recompense 
trom the cotton gin, Whitney turned his attention to the 
manufacture of muskets, and he and North between them 
laid the foundation of the modern small-arms business, 
They represent the best which American mechanical and 
business life has produced. 


& 

In the last article we considered the rise of the inter- 
changeable system of manufacture and saw that it was 
first used in the shops of Eli Whitney, at New Haven, 
and of Simeon North, at Middletown. The lives of these 
men are of much interest, particularly that of Whitney. 
His struggle in defense of his patent rights on the cotton 
gin is instructive for all who see a high road to fortune in 
patenting a valuable invention. 

Measured by its economic effect, the cotton gin is one of 
the greatest of inventions. As an industrial factor its 
success was immediate and far-reaching. It developed the 
agricultural resources of nearly half the United States, 
made possible its second largest crop, vastly increased the 
wealth of this country and, to a scarcely Jess extent, that 
of England; and yet toward the end of his life, Mr. Whit- 
ney said that he had hardly more than “come out even on 
it;” and this in spite of the fact that the invention was 
one of the most valuable ever made. 

A patent for an invention which meets a widespread 
and pressing need, and for which there is a tremendous 
demand is difficult to defend. Watt’s rights in the steam 
engine were established only after a long and bitter fight, 
and he would have failed and died a disappointed man 
had it not been for the indomitable courage and busi- 
ness skill of his partner, Matthew Boulton. Whitney 
was a better business man that Watt, but his partner was 
not in any way the equal of Boulton. If he had been, the 
story of the patent on the cotton gin might have been 
different. Other cases, such as the telephone, will occur 
to those familiar with industrial history. 


Evi WHITNEY 


Eli Whitney, whose portrait is shown in Fig. 1, was 
orn in Westborough, Mass., in 1765. He came from 
hat best school of mechanics, the New England hill farm. 
lost of the early American mechanics, like him, came 
rom the country and had the same schooling of hard 


*Assistant professor, mechanical engineering, Sheffield 
Yale University 


ientific School, 


work with but simple and few implements, and learned 
to turn their hand to nearly everything, and to work with 
few and rough tools. From his boyhood he showed me- 
chanical talent. When he was 15, with his father’s con- 
sent, he began making nails, with the aid of such rudi- 
mentary tools as he could contrive. This was during the 
Revolutionary War, when nails were in great demand 
and brought a high price. By hard work he built up a 
profitable little business which he carried on for two win- 
ters in addition to the ordinary work of the farm during 
the summer. It grew beyond his capacity to care for it 
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Fie. 1. Exs Wuirney 
alone, so he set out on horseback to a neighboring town in 
quest of a fellow laborer. Not finding one as easily as 
he had anticipated, he rode from town to town with the 
persistence which was a strong trait in his character, until 
1) miles from home he found such a workman as he -de- 
sired. During this journey he called at every workshop 
on his way and absorbed all the information he could re- 
specting the mechanic arts. When the nail business ceased 
to be profitable after the war, he turned his attention to 
knife blades and to the making of the long pins for bon- 
nets, then in fashion. He showed so much skill that he 
nearly monopolized the latter business, 

When 19 years old, Whitney determined to obtain 
a liberal education, but he was not able to gain his 
until Then, in 1788, with 


father’s consent he was 23. 
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money made partly in his little manufacturing busi- 
ness and partly from teaching school, he entered Yale 
College. He completed his college education with but 
little expense to his father, who paid a few of the last of 
his college bills, for which the son gave his note and 
which he paid soon after graduation. His work at college 
was creditable, rather than brilliant; he left the best im- 
pression behind him for good judgment, sound reasoning 
and steady, intelligent work. 

There were few school facilities in the South at that 
time and many of the wealthy planters had their children 
educated by private tutors. In the fall of 1792, the year 
in which he graduated, Whitney was engaged as a private 
tutor in a family in Georgia. On his way there he met 
Mrs. Greene, the widow of General Nathaniel Greene. who 
was returning to Savannah after spending the summer in 
the North. When Whitney reached Georgia he found 
that, despite his engagement, another had been given his 
place and he was stranded, practically penniless, a 
thousand miles from home and not knowing which way 
to turn. Mrs. Greene kindly invited him to make her 
house his home. He accordingly went there and began 
to study law under her hospitable roof. Here he met 
Phineas Miller, a native of ‘Connecti- 
cut and also a graduate of Yale Col- 
lege, who had himself come south as a 
tutor in the Greene family and after BS 
General Greene’s death had become \ 
manager of his estate. He was a man \\ 
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grandson, the present Eli Whitney. The three essen::a] 
elements of his gin, the rotary wheel with teeth or wices 
A, the slotted bar B and the brushes C, for cleaning the 
teeth, remain unchanged today. 

At that time the market was glutted with such products 
as Georgia produced, trade was languishing, and there 
was little employment for the negroes or support for the 
white inhabitants. Mrs. Greene indiscreetly showed the 
machine to visitors and the news soon leaked out that a 
means had been devised for separating more cotton in 
one day, with the labor of a single man, than could have 
been done in the usual manner in the space of many 
months. An invention so important to the agricultural 
interests could not long remain a secret. The knowledge 
spread throughout the state and so great was the excite- 
ment that multitudes from all quarters came to see the 
machine. It was not deemed safe to gratify their curi- 
osity until patent rights were secured, but so determined 
were they that the building was broken into by night and 
the machine carried off. In this way the public became 


possessed of the invention and before Whitney could com- 
plete his model and secure his patent, a number of ma- 
chines 


were in successful operation. They deviated 
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of cultivated mind, of eager, hopeful Se\ 
temperament. Later he married Mrs. POU 
i ISN 
Greene. RY 
INVENTION OF THE CoTTON GIN 
Shortly after, a large party of gen- | 





tlemen from Augusta and the upper 
country, consisting principally of off- 
cers who had served under the General 
in the Revolutionary army, were visit- 
ing Mrs. Greene. In the course of the NS 
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conversation the deplorable state of a 
agriculture was discussed, and great . 

regret expressed that there was no = 

means of separating green-seed cotton 

from its seed, since all the lands which Fic. 2. 


were unsuitable for the cultivation of 

rice and black cotton, would yield large crops of green cot- 
ton. The black or long-staple cotton had already been in- 
troduced successfully in the Sea Islands, but it could not 
be grown inland. It was vain to think of raising green 
seed or upland cotton for the market unless some ma- 
chine could be devised which would facilitate the process 
of cleaning. Separating one pound of the staple from the 
seed was a day’s work for one woman. During this con- 
versation Mrs. Greene told them that Whitney could in- 
vent their machine, saying, “He can make anything.” 
This incident turned Whitney’s attention to the subject. 
Encouraged by Miller he dropped his law studies, went to 
Savannah, obtained a small parcel of cotton, and set him- 
self at work on the problem. With such resources as 
the plantation afforded he made tools suited to his pur- 
pose, drew his own wire and by the close of the winter 
had so far developed the machine as to leave no doubt 
of its suecess. Fig. 2 is a drawing of this first model 
made which is still in existence in the possession of his 
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SECTION OF First WoOoDEN MODEL OF THE CoTTON GIN 


only slightly from the original and gave Whitney 
much trouble later in establishing his rights to the 
invention. 
THE 
In the spring of 1793, Miller and Whitney formed a 
partnership under the name of Miller & Whitney, for 
developing the business, and Whitney returned to Connec- 
ticut to perfect the machine, obtain a patent, and manu- 
facture and ship to Georgia machines to meet the de- 
mand. At the start they made a fatal error of policy in 
deciding to buy the seed themselves, gin it and sell the 
product. Protected by their patent, they planned to main- 
tain a monopoly of this business. Later they were willing 
to manufacture and sell the machines for general use or 
to sell the rights. If they had done this at the start 
much of the opposition which they incurred might have 
been obviated. Whitney, at least, was a clear-sighted 
business man and if he had realized the magnitude of the 


DEVELOPMENT OF THE BUSINESS 
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its of his invention he would probably not have chosen 
course. There is not another instance in history of 
ntion of the letting loose of such tremendous indus- 
tri:l forces so suddenly. The inventions of Arkwright, 
Watt, Fulton and Stephenson have affected society as pro- 
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CHART OF CoTrron OUTPUT 


foundly as did that of the cotton gin, some of them more 
so, but in none of these cases were the results as im- 
mediate. In 1784, only eight years before Whitney’s 
invention, eight bales of cotton from the United States 
which were landed at Liverpool were seized on the ground 
that they could not have been produced in the United 
States. In 1791 the total production of cotton in the 
world was estimated at 490,000,000 lb., of which the 
United States produced 2,000,000 Ib. only */.4;, 
of which 189,316 lb. were exported. In 1792 they 
exported 138,328 lb., a decrease of 51,000 Ib. from 
the previous year. In 1793, the year after the gin 
was invented, there was an exportation of 487,000 lb.; 
in 1794 of 1,601,000 lb. ; in 1795 of 6,276,000 Ib. By 1800 
the total production had risen to 35,000,000 Ib., of which 
17,790,000 lb. were exported. In 1845, the total estimated 
output of the world was 1,169,600,000 lb., of which the 
United States produced nearly seven-eighths. The curve 
shown in Fig. 3 gives some idea of the burst of this great 
industry into the economic field of the world. 

The intensity of the demand for the use of this machine 
made it practically impossible to defend a patent right 
upon it. The patent laws of the country were crude at 
that time and the infringement suits were tried before 
juries composed of the very men who were interested in 
breaking the patent. 

Nearly all of the great inventions have been develop- 
ments to which a number of inventors have contributed, 
as in the case of the steam engine, the locomotive, and 
the steamboat; but the fundamental invention of the 
cotton gin was due to Whitney and to Whitney alone. 
And yet in a letter written to Robert Fulton, at a later 
date, he says: 


My invention was new and distinct from every other. It 
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interwoven with anything before 
happen that an invention or im- 
marked, and can be so clearly and 
specifically identified; and I have always believed, that I 
should have had no difficulty in causing my rights to be 
respected, if it had been less valuable, and been used only by 
a small portion of the community. But the use of this machine 
being immensely profitable to almost every planter in the 
cotton districts, all were interested in trespassing upon the 
patent right, and each kept the other in countenance. Dem- 
agogs made themselves popular by misrepresentation and 
unfounded clamors, both against the right, and against the 
law made for its protection. Hence there arose associations 
and combinations to oppose both. At one time but few men 
in Georgia dared to come into court and testify to the most 
simple facts within their knowledge, relative to the use of 
the machine. In one instance, I had great difficulty in prov- 
ing that the machine had been used in Georgia, although, at 
the same moment, there were three separate sets of this 
machinery in motion within 50 yd. of the building in which 
the court sat, and all so near that the rattling of the wheels 
was distinctly heard on the steps of the court house. 


It should be said, in justice, that at first there was no 
widespread disposition on the part of the Georgia plant- 
ers to avail themselves of the invention unlawfully, but 
later nearly all, deluded by the general attitude, joined in 
the attack upon the inventor’s rights. 


stood alone. It was not 
known; and it can seldom 
provement is so strongly 


ReEsuut oF Poor JUDGMENT 


The unfortunate policy adopted by Miller & Whitney 
worked to their disadvantage in two ways. First, they 
could not themselves produce machines fast enough to gin 
the rapidly increasing crops; and second, their policy of 
buying the seed and ginning it themselves meant financ- 
ing the entire crop and called for a vastly greater capital 
than they had at their command. Infringing machines 
sprang up on every side, their most formidable rival being 
the saw gin of Hodgin Holmes, in which circular saws 
were used instead of wheels with inserted wires as in 
Whitney’s original gin. The idea of such teeth had oc- 
curred to Whitney, as he afterward proved, but not until 
1807 did he completely establish his right over this ma- 
chine. Perplexities and discouragement dogged their 
steps from the start. In 1795 the shop which they had built 
in New Haven, together with all the machines and papers, 
was consumed by fire. They found great difficulty in 
raising money, even at rates of from 12 to 25 per cent. 
With these misfortunes upon them, word was received 
from England that the manufacturers condemned the cot- 
ton cleaned by their machines on the ground that the 
staple was injured. They had 30 gins at work in eight 
different places in Georgia and many of these were 
brought to a standstill. It was nearly two years before 
this prejudice could be overcome. By that time, how- 
ever, encroachments on their patent right had become so 
extensive as almost to annihilate its value. The first in- 
fringement suit was tried in 1797 and went against them. 
An appeal was denied on technicalities. At a second trial, 
in 1798, a great number of witnesses had been collected 
from various parts of the country, some of them from 100 
miles away, when the judge failed to appear and, of 
course, no court was held. Mr. Miller writes in 1799 
that “the prospect of making anything by ginning in 
this state is at an end. Surreptitious gins are being 
erected in every part of the country and the jurymen at 
Augusta have come to an understanding among them- 
selves, that they will never give a verdict in our favor, 
let the merits of the case be what they may.” The firm 
would now have gladly relinquished their plan of doing 
the ginning themselves and confined their operations to 
the sale of patent rights; but few would buy a patent 
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right which could be used with impunity without pur- 
chase. 
PURCHASE OF THE PATENTS BY THE STATES 

In 1801, South Carolina voted the purchase of the pat- 
ent rights on the cotton gin for that state for $50,000, 
$20,000 to be paid in hand and the remainder in three 
annual payments of $10,000 each. A year later Whitney 
sold the right for North Carolina. The legislature laid 
a tax on every saw, to be continued for five years. After 
deducting the expenses of collection, the proceeds were 
to be passed over to the patentee. Negotiations were 
also entered into with the State of Tennessee. The pros- 
pects of the firm were, therefore, growing more favorable, 
when the legislature of South Carolina suddenly annulled 
the contract, refused payment due, and sued for the re- 
funding of what had already been paid. Doubts were 
raised as to the validity of the patent; the patentees were 
charged with nonfulfillment of a part of their contract 
relating to the submission of models; it was charged that 
somebody in Switzerland had conceived of the idea be- 
forehand; and that he had been antedated in the use of 
saws instead of wire teeth by Holmes. This action was 
the result of the political agitation against the patent, 
which was strong throughout the cotton-growing states. 
Tennessee followed the example of South Carolina, and 
the same attempt was made in North Carolina, but the 
legislative committee to whom it was referred reported 
in Whitney’s favor, declaring that such action was a 
breach of contract and of good faith. In 1803, Mr. 
Miller, who had represented the firm in the South, died, 
disappointed and broken by the struggle. 

In the following year South Carolina rescinded its ac- 
tion and carried out its contract, so that from North and 
South Carolina Whitney received a considerable sum. In 
all he received about $90,000; $50,000 from North Caro- 
lina; at least $30,000 from South Carolina and about 
$10,000 from Tennessee. A large portion of this amount 
was, however, balanced by the cost of the endless litigation 
in Georgia. More than 60 suits had been instituted in 
the latter state before a single decision was obtained on 
the merits of the claims. 

In 1812, Mr. Whitney made application to Congress 
for the renewal of his patent. In his memorial he points 
out that his patent had nearly expired before it was sus- 
tained; that his invention had been a source of wealth 
to thousands of citizens of the United States; that the ex- 
pense to which he had gone in defense of the patent had 
left him little or no return on the invention; that the 
men who had grown fich by the use of his machine had 
combined to prevent the patentee from deriving reward 
from his invention; that in the state where he had first 
introduced the machines he had received nothing; that 
from no state had he received all told an amount equal 
to Yc. per lb. on the cotton cleaned by his machine in one 
vear; that the whole amount received by him for his in- 
vention had not been equal to the labor saved in one hour 
hy the cotton gins then in use in the United States: that 
the invention had already trebled the value of land 
throughout a great extent of territory; that the degree to 
which the cultivation of cotton would still be augmented 
was incalculable; that the species of cotton grown had 
from time immemorial never been known as an article of 
commerce until his method of cleaning it had been in- 
vented. He closed with an argument as to the wise policy 


AMERICAN MACHINIST 





Vol. 41, No. 3 


of providing adequate reward for the encouragement of 
invention. Notwithstanding these arguments and a fa- 
vorable committee report, the application was rejected. 
With the exception of a few liberal-minded men, nearly 
all the members from the cotton-growing states opposed 
the application strongly. 

Whitney combined in a singular degree high inventive 
capacity with clear judgment and steady determination. 

By 1798 he saw that his hopes for any large return 
from the cotton gin were uncertain. He turned to the 


manufacture of firearms and by steady, sure steps, built 
up a business as a manufacturer, relying upon improved 








Fig. 4. WuitrNrey SHop aspout 1850 


methods rather than patent protection, and died a well- 
to-do man. In this second enterprise he developed the 
interchangeable system of manufacture and thereby in- 
fluenced modern society almost as greatly as he did in 
the invention of the cotton gin, though this is little real- 
ized by the general public. 

Hr Turns To GuN MANUFACTURING 

In the article on the Interchangeable System of Manu- 
facture, on page 1079, Vol. 40, we traced Whitney’s work 
as a gun manufacturer from 1798, when he first applied 
for his contract for ten thousand muskets. His undertak- 
ing of this contract required courage and self-confidence. 
Although he was not a trained gun maker, he proposed 
from the start to manufacture guns by a new method, 
which was ridiculed by those familiar with the manufac- 
ture of firearms at that time. He had to build a plant, 
design and equip it with new and untried types of tools; 
and to educate workmen to his methods. Furthermore, 
he did this work, involving $134,000, under bond for sat- 
isfactory performance. The high estimation in which 
Whitney was held by those who knew him is evidenced 
by the fact that, although he was already embarrassed 
and embarking on an entirely new kind of enterprise, 10 
of the foremost men of New Haven signed his bond for 
the faithful performance of his contract, 

A contemporary, intimately acquainted with his work, 
has outlined his method of manufacture in words which 
describe the interchangeable system, as it exists today, 
so accurately that we give it in full: 


The several parts of the musket were, under this system 
carried along through the various processes of manufacture, 


in lots of some hundreds or thousands of each. In their va 
rious stages of progress, they were made to undergo suc- 
cessive operations by machinery, which not only vastly 
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idged the labor, but at the same time so fixed and de- 
termined their form and dimensions, as to make compara- 
tively little skill necessary in the manual operations. Such 
v the construction and arrangement of this machinery, 
that it could be worked by persons of little or no experi- 
ence, and yet it performed the work with so much precision, 
that when, in the later stages of the process, the several 
parts of the musket came to be put together, they were as 
readily adapted to each other, as if each had been made for 
its respective fellow . . . It will be readily seen that 
under such an arrangement any person of ordinary capacity 
would soon acquire sufficient dexterity to perform a branch 
of the work. Indeed, so easy did Mr. Whitney find it to in- 
struct new and inexperienced workmen, that he uniformly 
preferred to do so, rather than to attempt to combat the 
prejudices of those who had learned the business under a 
different system. 


[It took him a much longer time to fulfill the contract 
than he had anticipated; two years elapsed before his 
plant was ready. Only 500 guns were delivered the first 





SIMEON NORTH 


Fig. 5. 


year instead of 4000, and the entire contract required 
eight years instead of two from the time when he began 
actual manufacture. In spite of this delay he kept the 
confidence of the government officials, who were very lib- 
eral in their treatment of him; so much had been ad- 
vanced to him to help him develop his machinery that 
when the contract was completed only $2450 out of the 
total of $134,000 remained to be paid. The work was 
highly satisfactory, and in 1812 he was awarded another 

‘tract for 15.000 muskets from the United States gov- 

iment and one for a similar number from the State of 
New York. What is known of his methods and machin- 
ery is given in the article referred to, which shows also 
how they spread to other armories throughout the 
country. 

[he business which Mr. Whitney started was carried on 
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for 90 years in the shop shown in Fig. 4. After his death 
in 1825 the armory was managed for 10 years by Eli 
Whitney Blake, later inventor of the Blake crusher, and 
Philos Blake, his nephews. From 1835 to 1842 it 
managed by ex-Governor Edwards, a trustee of Mr. Whit- 
ney’s estate. His son, Eli Whitney, Jr., then became of 
age, assumed the management, and that same year ob- 
tained a contract for making the “Harper’s Ferry” rifle, 
the first percussion lock rifle, all guns before that date hav- 
ing had flint locks. Eli Whitney, Jr., continued to develop 
the art of gun making. He introduced improvements in 
barrel drilling and was the first to use steel for gun bar- 
In 1847, during the Mexican War, Jefferson Davis, 
then a colonel in a Mississippi regiment, wrote to the 
Ordnance Department, at Washington, that it was his 
opinion that the steel barreled muskets from the Whit- 
ney armory were “the best rifles which had ever been 
issued to any regiment in the world.” The Whitney Arms 
Co. supplied the government with more than 30,000 rifles 
of this model. The company continued in existence until 
1888, when the plant was sold to the Winchester Repeat- 
ing Arms Co. It was operated by them for a number of 
years in the manufacture of 22-calibre rifles. This work 
was subsequently removed to their main works and the 
plant was sold to the Acme Wire Co., its present owner. 
Some of the original buildings are still standing. It may 
be of interest to note that at the time the works were first 
built a row of substantial stone houses was built by Whit- 
ney for his workmen, which are said to have been the first 
workmen’s houses erected by an employer in the United 
States. 

In person Whitney was tall and dignified and culti- 
vated, with a manner at once refined, frank and agree- 
able. He was familiar with the best society of his day 
and was a friend of every President of the United States 
from George Washington to the time of his death. He 
had a commanding influence among all who knew him. 
Seldom has a great inventor been more sane for his pow- 
ers of invention were under perfect contro! and never ran 
wild. Unlike those who devise many things but complete 
nothing, he left nothing half executed. Lord Macaulay 
is quoted as saying, “What Peter the Great did to make 
Russia dominant, Eli Whitney’s invention of the cotton 
gin has more than equaled in its relation to the progress 
and power of the United States.” He contributed im- 
measurably to the agriculture and the manufacturing 
methods of the whole world and few mechanics have in- 
fluenced mankind more. 
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SIMEON NortTu 


Simeon North, whose portrait is shown in Fig. 5, was 
born at Berlin, Conn., the same year as Whitney, and 
like him, started life as a farmer. In 1795 he began mak- 
ing seythes in an old mill adjoining his farm. Just when 
lhe began making pistols is not clear. It is said that he 
made some for private sale as early as the time of the 
Revolution, and it is probable that he had begun their 
manufacture in a small way prior to receiving his first 
government contract. He may have learned the rudi- 
ments of the trade from Elias Beckley, who had a gun 
shop about a mile from North’s birthplace 

In March, 1799, about a year after Whitney received 
his first contract for muskets, North received his first con- 
tract for horse-pistols, 500, which were to be delivered in 
1500 in 1800; 


one year. This was followed by others for 
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2000 in 1802; 2000 in 1808; 1000 in 1810, and others 
not known. By 1813 he had made at least 10,000. 

In none of these contracts was there any mention made 
of interchangeability, but it is quite certain that some 
time during these years North began to use interchange- 
able methods. In a letter written in 1808, he shows that 
he was manufacturing his parts in lots, using subdivision 
of labor. He was employing at that time forty or fifty 
men. 

On Apr. 16, 1813, he signed a contract for 20,000 pis- 
tols, to be delivered within five years, one of these is shown 
in Fig. 6, this contract contained the first clause specify- 
ing interchangeability, as he agreed to make the com- 
ponent parts correspond so exactly that they would fit any 
pistol made under that contract. Whitney’s original con- 
tract of 1798 cannot be found in the War-Department 
records. It is probable that it did not call for inter- 
changeability as his later contract of 1812 makes no ref- 
erence to it. But the correspondence quoted in the ar- 
ticle on the Interchangeable System and the quotation 
given in this article show that Whitney was working on 
the interchangeable basis from the start. It is a great 
pity that Col. North’s papers were destroyed after his 
death, as they might have thrown some light on the ques. 
tion as to how and when North began to use interchange- 
able methods. It is impossible to say how much Whitne 
and North influenced each other’s methods, if they did at 
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Fie. 6. Piston or 1813—First MADE UNDER Con- 
TRACT FOR INTERCHANGEABILITY 


all. Living only 20 miles apart, it seems probable that 
they must have known each other, although there is no 
evidence that they did. 


He Moves to MIDDLETOWN 


In 1812, the Secretary of War visited North’s shop at 
Berlin, Conn., and urged him to increase his plant. On 
receiving the contract of 1813, North purchased land in 
Middletown, Conn., and built a dam and a three-story 
brick armory, 86x36 ft., on the best lines known at that 
time, involving in all an expenditure of $100,000. The 
old factory was run in conjunction with the new one 
until 1843, when it was closed. 

North began making barrels of steel in 1848, only a 
year or two after Eli Whitney, Jr., and contributed many 
improvements in the design of the pistols and guns which 
he built. The Remington Arms Co., the Savage Fire 
Arms Co., the Maynard Rifle Co. and the Massachusetts 
Arm Co., all trace back to him and, like Whitney, he 
deeply influenced the practice of the United States Gov- 
ernment in its armories at Springfield and Harper’s 
Ferry. 
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Col. North’s first contract with the government 3s 
made in 1799; his last was finished in 1853, a year afier 
his death, covering in all about 50,000 pistols and 33,000 
rifles. He worked under 16 administrations, represeit- 
ing all parties, and in all the 53 vears he never received 
a reproof or a criticism of his work. 

He had an old-fashioned sense of honor. In 1826 hie 
was called on to pay a note for $68,000 which he had jn- 
dorsed. Although advised that he could not be held legal- 
ly, he said that his name was there and he would make 
it good. He placed a mortgage on his property, and it 
was 22 years before he had made good the loss which, 
principal and interest, amounted to over $100,000. But 
for this he would have died, for that time, a wealthy 
man. Col. North was a country-bred man, strong, quiet 
and almost painfully modest. He lacked Whitney’s edu- 
cation and influence, but like him, he represents the best 
which American mechanical and business life has pro- 
duced. 
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Assuming the Customer to be 
Always Right 


By G. D. Crain, Jr. 


Marshall Field is generally believed to have created the 
merchandising aphorism, “The customer is always right” ; 
and assuming that this principle is corregt, inasmuch as 
it has helped to build up the greatest business of its kind 
in the world, it may be of interest to consider whether it 
holds good in the machinery trade. 

There is.a vast difference between men’s wear and ma- 
chine tools. At the same time, it is fair to assume that 
the policy which enables an institution to succeed in its 
dealings with the general public, composed of ultimate 
consumers of all kinds of products, may work out also 
in the technical field. 

“The customer is right 85 per cent. of the time,” said 
the sales manager of a company which is believed to be 
the largest manufacturer of a certain kind of power-plant 
equipment in the country, “and in the 15 per cent. rep- 
resented by the other cases it is usually good policy to 
admit that he is.” 

This particular sales manager has a greater opportun- 
ity to study the “humanities,” if one may use that expres- 
sion, than the average member of the trade for the reason 
that he combines with the duties indicated by his title 
those of purchasing agent. Just how great an advantage 
that is may be judged from his own expression. 

“T know from my own experience,” he said, “that the 
purchasing agent who gives me a fair deal, who makes 
it easy for me to explain my proposition, and who really 
considers it intelligently, is going to get service from me 
when the time comes. I know that I will go out of my 
way to help him if I can. 


Most Sates DEPEND ON OTHERS 


So seldom is it that one sale is made entirely independ- 
ently of all other sales, and all other transactions that 
have gone before, that the treatment of the customer in 
cases of dispute is a vital matter. It is not merely a ques- 
tion of whether the adjustment of the complaint on the 
grounds suggested by the customer will involve a loss; it 
is rather the knowledge that this particular transaction 
is one of a long series; and that if the series is to be con- 
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tinued, it is up to the manufacturer to make good. He 
cainot afford to do otherwise. 

‘The buyer nowadays is influenced somewhat by your 
description of the superiority of your product, somewhat 
by your price, but most of all by the way you stand back 
of it after it has been installed,” is the way another sales- 
man put it. 


TAKING CARE OF AMATEURS 


A manufacturer who makes a specialty which is often 
purchased for use by tyros in his field, and who, there- 
fore, has a good many more complaints than the house 
which is dealing with established concerns, has succeeded 
largely because of the earnestness and the evident sincer- 
ity with which he tackles the job of making his customers 
satisfied with what they buy. Other concerns in the same 
line insist that the product of the manufacturer referred 
to is inferior; that it is obsolete in certain important re- 
spects; and they wonder how he makes it “stick.” The 
answer probably lies in the policy which is used regarding 
the handling of people who are put on the books. 

“Service of the kind we give is expensive,” admitted 
the manager of this concern recently, “but it’s the best in- 
vestment we know how to make. Our best salesmen are 
the people who have bought from us.” 


HANDLING THE 15 Per CENT. 


The 15 per cent. of the kicks and complaints which are 
not entirely just, require delicate handling. But this 
very fact suggests that it may be best to smile cheerfully 
and accept a loss which is undeserved, since in most cases 
that is the ultimate result anyway. 

It is usually a poor policy to try to squirm out of re- 
sponsibility on technical grounds, in view of the ultimate 
result on the business. The customer who is kicking may 
belong to the 15 per cent. minority, but if he gets what 
he considers “a raw deal,” he can make himself felt not 
only in the transfer of his account to some other concern, 
but in the positive knocking which he may resort to. 


ABUSING GUARANTEES 


duarantees are sometimes abused; and the feeling in 
some lines of business is in favor of restricting them to 
cover workmanship and material rather than length of 
service. But here again the question of satisfying the 
customer comes into consideration, and the manufacturer 
with an eye to the future sees to it that the spirit rather 
than the letter of his guarantee is enforced, to the end 
that the customer gets the kind of service that he was told 
he would get. 

“Most buyers forget the terms of the guarantee,” said 
a shrewd salesman, “but all of them look to the seller to 
‘make good’ on his proposition.” 

Buying and selling, and manufacturing, too, as far as 
that goes, involve handling people; and as human nature 
is alike the world over, according to eminent ethnologists, 
the man who treats his customers and the salesmen who 
solicit his business like people, and not merely as business 
units, will find things coming his way. 

It is not generally known that tool steel is entirely un- 
itable for permanent magnets. Some of the inferior carbon 
els will make a better magnet, but best of all, for the 
rpose, is tungsten steel. This steel is so much superior 


or use in permanent magnets that there is little excuse for 
> use of any other. 
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Micrometer Limit Gage 
By A. Jos. O’MALLEY 


One of the main objections found to limit snap gages 
is that the operator has to do too much guesswork before 
reaching the go in or not enter limit, whereas the mi- 
crometer always gives the total oversize left. 

After considering the good features of the limit gage 
and micrometer, I set about devising a happy medium, 
which I call a micrometer limit gage. This is shown in 
Fig. 1. Its advantage over the solid or adjustable limit 
gage lies in the fact that it will measure a wide range of 
work, thereby eliminating the making of gages for each 
size of work; also it is not necessary to use standards to 
set go in and not go in limits to. The main feature, how- 
ever, 1s the measuring in thousandths of an inch of the 
amount the work should happen to be over the go in limit 
without disturbing the original stop. 





SS 


WD 
KK 
> 


STOR EETE: 


22> 
~ 
5 
a 


NANSAAN 








Tita 


KK 


>. 


SN 


> 


~ 





\ 
~S 
Fae, im \ 
if i 
oa \ \ i 
~<: mm |) (I 
> = <3 


>>> 










SSSs5555 


ss 


y 
Ny 
‘ 
~ 
* 
‘ 
. 
. 
: 
ny] 


R555 eas ibeh 
heroes 
ss 


Ss 


eee 







Cee 






geterceeercecrecese 
beers Se 
2222 





rrerercae, 





FiIG.4 
AM MACHINIST 





A 
Fic.t 


MiIcROMETER Limit GAGE 


In Fig. 1 is a sectional view through the spindle and 
frame. An elevation of the mouth end of the frame 
is shown in Fig. 2. In Fig. 3 is a sectional plan showing 
the split frame and clamping screw, while Fig. 4 is an en- 
larged section of the spindle for measuring the maxi- 
mum size. 

In Fig. 1 the micrometer heads are sweated with soft 
solder in the center projection on the E-shaped frame. 
The anvils at the lower end are secured similarly. 

The order of procedure in setting the gage is as fol- 
lows: O, which is doweled to H, N and D, is screwed 
down until it bottoms on the top of the stop sleeve L, 
then D, H, L, N and O, as one component, are screwed 
up or down until H and G@ register the “go in” or max- 
imum limit allowed on the work being measured. The 
spindle # is then set to the “not go in” limit after which 
the sleeves Z and M are clamped together in the split 
frame by means of the screw J and the nut K, Fig. 2. 
The clamping of Z and M prevents any further move- 
ment of the “not go in” spindle Z or any downward 
motion of the spindle D, but will allow the measuring in 
thousandths of an inch of work that should happen to be 
a reasonable amount over “go in” size. 
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Spring Winder 
By Ropert Coates 


For years past I have been using the tool shown in Fig. 
1 for winding helical springs on a mandrel in the lathe. 
The position of the guide hole A, in relation to the 
curved lip on the mandrel guide determines the space if 
any between the coils. 

Recently I had occasion to use springs with the initial 
and final coils close wound, and the intermediate coils 
open to the extent of about four diameters of the wire 
used. For this purpose I made the tool illustrated in 
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Fic. 1. Spring WINDER Fig. 2. 


Fig. 2. The member A is provided at one end with the 
curved lip guide B and at the other end carries twin 
handle bars, C and D. 

The member £ is provided with a handle F at one end 
and a hole @ at the other to receive the swivel guide 
blocks H for the different diameters of wire used. When 
it is required to wind close coils the handles F and P are 
held together, when open coils are wanted the handles F 
and ( are held together, as shown in dotted lines, thus 
increasing the angle between the hole in the guide block 
HT and the bending lip on the curved mandrel guide B. 
Adjusting screws J and J may be provided to regulate 
the travel of the handle B or lock it in any position de- 
sired. 
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In the course of a paper recently communicated to the 
Faraday Society, some experiments on the action o* caustic 
soda on iron and steel, were described. The specimens, which 
were both rough-filed and highly polished, were immersed in 
a concentrated aqueous solution of caustic soda at 100 deg. 
Cc. for periods lasting over several months. The specimens 
were examined from time to time, and it was found that the 
initial corrosion of the polished metal was less than that of 
the unpolished, but eventually both became highly crystal- 
line, the surface «f the two being similar, and their corrosion 
rate approximately the same. The recrystallization of the 
specimens caused them to become extremely brittle; the 
brittleness eventually disappeared, however, with prolonged 
immersion, and during the treatment with soda, hydrogen 
gas was evolved. Experiments were carried out with the 
idea of showing that hydrogen diminished the rate of corro- 
sion. An electrolytic iron was heated to 1000 deg. C. in hy- 
drogen, and allowed to cool in the gas. The specimen, after 
this treatment, corroded extremely slowly, whereas another 
sample of the same material, untreated, corroded at the normal 
rate. It might be concluded from these experiments that the 
passivity of iron produced by immersion in caustic soda was 
dve to the decrease in potential difference between the 
erystalline and amorphous phases, produced by occlusion of 
hydrorcen. \n 0.5 per cent. carbon steel was affected to a 
much less degree by caustic soda solution. 
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Gage 


Evessevnvveveeensenseeee 





It is not much comfort for the shop owner to know 
who made a mistake; what he wants is results, and that 
means that few mistakes should be made. 

* * 

Statistics show that there are more injuries from the 
pinching of fingers and the dropping of material on toes 
than from any other causes. 

* K * 

A good mixture for coating brown print paper has 
been found to be: Iron and ammonium citrate (green 
scales), 40 gr.; tartaric acid, 8 gr.; gelatin, 6 gr.; silver 
nitrate, 9 gr.; water, 1 oz. 

* * & 

A well regulated tool crib is one of the most important 
elements in the scheme of production of the uptodate 
machine shop, and every effort should be made to have 
it as orderly and as well organized as possible. 

* * # 

The effectiveness of the factory inspection depart- 
ment depends largely on four factors—location, per- 
sonnel, transportation and equipment, and the weakness 
of any one of these is the limiting factor of its efficiency. 

* * * 

It is advised that the flanges on grinding wheels should 
be at least one-half the diameter of the wheel. Safety 
flanges or beveled or protection flanges, as they are some- 
times called, should not allow more than 4 in. of the 
wheel to project. 

* * # 

The drawing is an order from the employer to the 
machinist. Like all orders, it should be clear and con- 
cise, and so complete that it needs no explaining. It 
should leave no point in doubt and no opening for a 
dull intellect to go astray. 

1 a of 

Since the invention of the first carbon-filament lamp 
in 1879, the use of these lamps has extended in a re- 
markable manner, until at present there are 100,000,000 
filament lamps in service in the United States, a large 
number of which form the medium for shop lighting. 

* * BS 

Standardization of all the elements of manufacturing 
is one of the curealls for the ills to which production is 
heir, and standardization can also be applied to boxing 
and shipping the finished product, thus eliminating much 
delay and generally increasing the efficiency of the plant. 

* * # 

The general practice in British shops making broaches 
is to use a low-carbon steel, then carbonize it by some 
pack-hardening process, and then harden as with tool 
steel. This avoids much warping, in the case of long 
broaches, and leaves a tough center, which helps to pre- 
vent breakage in the machine. 

* * # 

Probably the most accurate manufactured product in 
the world is the diffraction grating by means of which 
light waves are divided. The lengths of these waves are 
roughly from 0.000013 to 0.000027 in. long. The grating 
is so true that no portion of the surface is above or 
below a dead level or out of the surface of a sphere by 
as much as a miitionth of an inch. 
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Boring Bar for Long Recesses 

In boring long recesses with a single-point tool, great 
difficulty is experienced in producing a parallel hole, the 
difficulty increasing as the difference in the size of the 
initial hole and recess becomes greater. 

The bar shown in Fig. 1 was designed to overcome 
this difficulty ; it was used to bore a recess 234 in. diame- 
ter by 91% in. long, shown in Fig. 4, which is machined 
through the 13¢-in. hole 7. The bar is made from 114- 
in. square mild-stee] stock and is case hardened. One 
end is turned ?/,, in. smaller than //, Fig. 4, and about 
114 in. longer than the recess and small bore. The part 
marked F is left square for driving purposes, and the 
other end turned to fit the taper in the tailstock spindle 
of the lathe. 
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and cutter C begins to fall, and by pulling 
and at the same time advancing the bar, C 


is released 
the rod R 
is brought into working position in the slot &, 

The bar is now given a quarter turn, bringing the cut- 
ter C into the horizontal plane, the tailstock is brought 
up and the taper end of the bar engaged. The bar is fed 
by a handwheel and is prevented from turning by a dog 
which fits on the square F. 

A strong flow of suds enters the recess by the upper 
groove, washing the chips out by the lower ones. In this 
case, two cutters were used, the first roughing to within 
14 in, of size, the second finishing and forming the end 
of recess. When the bar is brought back, the cutter falls 
off into the recess and is raked out with chips. This tool 
is a great time saver, it is inexpensive to make and pro- 
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FIG.2 
SECTION A-A 
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FIG.4 


Boring Bar For 

A ¥4-in. hole D, in the section, is drilled through the 
bar and a slot S cut across the front end. Four grooves 
G, two of which are shallow to clear the hole D, are 
milled in the sides to give the chips room to pass out and 
for water supply. 

The rod R, Fig. is made from ;,-in. round cold- 
rolled steel, bent on one end to form a pivot for the cut- 
ter and after it has been passed through the hole D, the 
other end is bent for a finger grip. The hole D is cut 
through into the slot S to clear the bent ens of the rod R. 
The cutter C, Fig. 3, is of high-speed steel and is a slid- 
ing fit in the slot S, Fig. 1. The hole M is drilled so that 
the rod R will be an easy fit and when the cutter C is in 
place on the bar pivoted on R and swung into the slot S 
with the longest edge toward the bottom, it will clear the 
hole H, Fig. 4. 

In operation the holes H and P are bored in the usual 
way, then the recess is bored to finished size for a short 
distance with a single-point tool, as shown by the broken 
line in Fig. 4. 

The cutter C is now pivoted on the rod R and turned 
up into the slots S, the cutting edges downward, a slight 
tension on R keeps it in place, while the bar is passed 
through the hole 7. On reaching the recess the tension 
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LONG Recesses 
duces parallel recesses with the end formed to the desired 
shape, which is impossible with a single-point tool. 

W. E. Burver. 


Camborne, Eng. 


Toolroom Management 


With all the literature and general discussion dealing 
with the reduction of shop expense through correct man- 
agement there appears to be but little attention paid to 
the management of the toolroom. Of course, the tool- 
room is never considered as the shop, but toolrooms are 
expensive and it would seem that here is an excellent 
opportunity to lower costs by the adoption of a correct 
system of management. 

As it toolroom management to differ in 
nearly every shop. In one case, each man had the whole 
job assigned to him complete, doing all the machining 
and assembling. In another, each man was assigned to 
one specific machine and specialized on that kind of 
work, the work being assembled by specialists. In both 
cases the work was the same, consisting of the usual 


of jigs and fixtures, special screw-machine tools, 
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gages, repairs and the like, belonging to medium-weight 
manufacturing. 


OnE Way oF RUNNING A TOOLROOM 


In the first case the tool maker is given a blueprint 
and the necessary material, and he performs all labor 
mental and manual. Upon him rests the responsibility 
of getting the right machine, the proper equipment and 
of pushing the work along. On the face of it, this sys- 
tem looks attractive to the man. He gets a large variety 
of work, which is interesting as well as educational. 

There are, however, a lot of drawbacks about it. The 
man is always hunting for a machine and equipment. 
What he uses is largely determined by what the other 
men are not using, instead of what is best for the job. 
Then too, no two men can do their best with the same 
adjustment of machine and equipment, and usually a 
man spends time in making changes which he believes 
are absolutely necessary. The work as a whole progresses 
slowly and no matter how willing a man may be to push 
things, he is hindered by actual shop conditions. 

There are usually a lot of idle machines owing to the 
fact everyone is likely to want a certain type of machine 
at once. A rather curious fact is, that in this type of 
toolroom where the men perform all labor and assume 
a large share of the burden of the work progression, the 
wages are lowest. The reason seems obvious, however, 
Slow work, and money tied up on idle equipment are 
costly. Expense must be kept down somewhere. 


THE SPECIALIZED WORKER 


Under the second kind of management the labor is 
divided. Here the work comes to the foreman, who 
divides the machine work into various types such as 
miller, planer, lathe and the like and plans the routing. 
He is in a position to know the amount of each kind of 
work in hand and accordingly places it to keep all the 
machines at work. 

He is the clearing house and all work passes through 
his hands. He subdivides it and as a man completes a 
job and a machine is idle, the foreman gives him a job 
for the same machine and practically the same equip- 
ment. It is better that the foreman route the work 
rather than an outside routing clerk. The foreman is 
in actual touch with the progress of affairs and if for any 
reason the miller’s work for instance, is going slower 
than planned or there is more of it than usual, the 
foreman easily diverts part of it to the shaper or planer. 
The men learn the small peculiarities of their machines, 
they collect the equipment they like, they become ex- 
pert and rapid in the motions peculiar to each type of 
machine, and it is small matters like these that count in 
rapid tool work. 

One of the chief objections to this specialization is 
the objection of men to being held to one type of ma- 
chine. They feel they are losing their birthright as 
tool makers. Money talks, however, and most any man 
will specialize if paid well for it. And as the manage- 
ment produces work three or four times as fast through 
specialization, it is only fair to pay well. It is my ex- 
perience that they do. 

Cuas. F. Roacers. 


Springfield, Mass. 
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Taper Hollow Mill 


The illustration shows a built-up hollow mill mace 
from four pieces of square steel held together with 
screws. The illustration shows plainly the construction. 
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Taper HoLttow MILL 


The tool is satisfactory in operation, easily made and 
easily taken apart and sharpened. The rear end can be 
turned to fit the hole in the turret. 
JOHN DRECHSLER. 
Brooklyn, N. Y. 
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A Lathe-Dog Screw Tightener 


The plate shown is made of cast iron and no finish 
whatever is necessary. There are many advantages in 
this plate compared with the old way of tightening lathe- 
dog screws with wrenches. No complete assortment of 
wrenches (to be lost or mislaid) is necessary. The plate 
contains 10 square cored holes which cover the needs of 
all lathe dogs for the ordinary machine shop. It is 
screwed on top of the apron of the lathe at the right 
hand of the tool post. 

The operator leaves the dog in the plate and tightens 
the screw down on the work by simply holding the piece 
that is to be machined and giving it about one-quarter 
of turn. 
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LATHE-DoGc Screw TIGHTENER 


In repetition work where two dogs can be used, while 
one piece is being machined the operator can put in a 
new piece by simply loosening the screw enough to let 
the piece slip out. The dog will remain stationary in 
the square hole in the plate and the operator has his 
hands free to pick up the next piece, place it in the dog, 
tighten the screw and then leave the piece and dog there 
until the one in the lathe is finished. 

The cost of one of these plates is less than the cost of a 
single wrench and it will pay for itself in a very short 
time. 


A. S. RorrHety. 
Greenfield, Mass. 
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emieAutomatic Bench Ase 
sembling Fixture 


In the assembling of stock parts from which eyeglass 
and spectacle frames are made, various tools and methods 


are used. The best and most economical method is sold- 
ering by using an electrical current for heating the joint, 
and assembling in the same holder used for heating. This 


method eliminates the separate operation of assembling. 

The commonest method of joining the parts, however, 
is to leave a teat on one part, make a hole to fit it in the 
other part, force the two parts together, and upset the 
head of the teat. The joint is then heated by gas flame 
and filled with solder. This is more costly than the 
electrical method, but is used commonly on account of 
general unfamiliarity with the electrical process. The 
electrical method eliminates, in many cases, the making 
of the teat and hole in the pieces, also the separate opera- 
tion of assembling them. 
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BENCH MACHINE FOR 
EENING STRAPS TO 
BRIDGES 


Fic. 1. Srrarp AND 
Bripcges AsseM- 
BLED 


Fig. 2. 
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In this article a method of assembling the parts for 
soldering by gas flame is described. 


Tur ASSEMBLED Part 


The assembly of an eyeglass bridge and strap is shown 
in Fig. 1. It will be noticed that the teat is made on 
the bridge in this case, selected for an illustration of the 
general principles. It is necessary that the strap, which 
is used to hold the lens, hold a definite position in rela- 
tion to the pad of the bridge and means for gaging this 
are Incorporated in the assembling tool, shown in Fig. 
®. This consists of a cast-iron base A, held to the bench 
hy serews, having a pair of clamping jaws B and ( slid- 
inv laterally within it opened by the spring D and held 
tovether by means of the cam £, operated by hand. A 
vertical slot is cut in the base in which slide the inter- 
changeable upsetting punches F, having their working 
ends to conform to the different straps used. These 
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punches are held away from the jaws by a spring G 
and are lowered by a pressure of the hand on the pin H. 
A weight J, sliding freely on a rod K, acts as a hammer. 
The operation of this tool is as follows: A bridge is in- 
serted by hand between the jaws and clamped, a strap 
is then placed on the teat of the bridge and the punch 
lowered and held by one hand against the strap, the ham- 
mer is then raised and struck from one to three times to 
upset the teat. The bridge is then removed. The effi- 
ciency of this form of tool is low and the work does not 
come out uniformly, so the fixture shown in Fig. 3 was 
designed and is a decided improvement over the common 
form. 


A PEENING MACHINE 
It consists of a cast-iron base A, secured to the bench 
by screws, with a horizontally sliding jaw B, operated by 
means of a lever C, spring D and cam roll #. A spring 
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Fie. 3. PrENING MACHINE 

F, tends to open the jaw B against the roll #. Blocks 
F’, held in place by the lockscrew G, and adjustable as to 
position one way by screws H, have recesses for holding 
the bridges or end pieces within them. A vertical slot, in 
which a steel slide J works, is milled and covered by a 
plate K. Within the slide is the tool-steel punch holder L, 
having a flat spring M within it for holding the punches 
from falling out, and a pin N for holding it from fall- 
ing out of the slide. The spring O, working between 
2 piece P, set stationary with the slide and the plunger Q, 
tends to keep the punch at the lowest point of its move- 
ment. A hammer R, having a hardened block S set with- 
in it and a trip slide T working on the end of the plunger 








120 AMERICAN MACHINIST 


U, is actuated by a spring V, adjusted by the screw W. 
A rack is cut on the slide with which works the gear seg- 
ment X operated by the hand lever and spring shown. 
The upward movement of the slide is limited by the 
stop Y. A piece, set in J, supports the hammer at its 
lowest point, and a pin Z, also set in J, trips the part T 
at the top of the movement. 

A chain connects the lever C to a lever under the bench 
which is operated by the knee. 

The operation of the tool is as follows: The jaw B is 
opened by the knee, a bridge is inserted, and the jaw re- 
leased to clamp it in place. A strap is then picked up 
and put in position on the teat on the bridge and the 
punch brought down until it enters and locates it prop- 
erly. A further downward movement of the hand oper- 
ating the hand lever pushes the punch and the parts L, Q 
and R up into the slide J against the tension of the 
spring V. When 7 comes against the pin Z, it is moved 
laterally until it releases the hammer RF, when it causes 
the part S to strike against the top of Q, and hence 
to the punch. 

A uniform blow is struck by this tool, adjustable 
as to strength by the screw W, and, as the different 
movements may be made very rapidly, its efficiency is 
high . 

Warren E. THOMPSON. 

Southbridge, Mass. 


Hand Tool for Curling 
Aluminum 
The hand tool shown in the illustration was used for 
making the part, Fig. 1. With the parts A and B, Fig. 2, 


removed, the work is placed on the plate C, the projection 
acting as a locating gage against the end of the slot D. 
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FIG.2- THE CURLING DIE 
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Hanpb Toot ror CurRLING ALUMINUM 


The clamp £ is then tightened on to the work and the 
die F is driven forward until it strikes the face G. The 
clamps A and B are then removed and the work is re- 
versed, being located in its second position by a pin passed 
through the holes H and the curl that has just been 
made. The projection is passed through another slot J 
in the cover A. 

The work is made both right- and left-hand by hav- 
ing the locating slot in both the main casting and the 
cover. 

WitiiAM J. SANsoM. 

Madison, Wis. 
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Magnetic Lifter for Recovering 
Articles from the Plating 
Tank 


A convenient tool for use in recovering small cast-iron 
or steel articles that have fallen to the bottom of an 
electroplating tank may be made as shown in the accom- 
panying illustration. 

It consists primarily of an iron handle marked A, about 
30 in. long, to which are fastened the electromagnets B. 
Current is furnished these magnets 
through the flexible wire conduit C, 
which may be attached to a regular 
electric-light socket, or if desired, 
the current may be taken from the 
feed bars on the tank. With magnets 
about 214 in. in diameter and 4% in. 
long using the current from the feed 
bars on the tank, articles weighing up 
to 25 or 30 lb. may be easily recov- 
ered from the bottom. 

Obviously, direct current must be 
employed where such a magnet is 
used, and since electroplating is a di- 
rect-current operation, the feed bars 
referred to form the natural supply 
circuit in case the lighting sockets 
are supplied with alternating current. 
The electro-magnets shown in the dia- 
gram should be designed and wound 
for the voltage of the supply circuit, 
so that they will not be overheated 
by the current which the given voltage sends through the 
coils. 
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A. C. NELLA. 
Whitinsville, Mass. 


Vented Base for Surface Gage 


Almost every tool maker and machinist has been 
bothered by having the surface gage stick to the surface 
plate while trying to lay out work or take measurements. 

To eliminate this, attach a hardened and ground tool 
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VERTICAL BASE FOR SURFACE GAGE 


steel plate, like that shown in the illustration, to the 
bottom of the surface gage. The only bearing surface 
the gage has then is around the outer edge. The gap is 


left for an air vent. 
JOHN A. FISHER. 


Wakefield, Mass. 
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Tapped Holes in Thin Stamp- 
ings 

Regarding the article by C. D. Scribner, Vol. 40, p. 
515, on the method of drawing holes in plates for tapping 
purposes and also for forming a boss, I would state that 
where a long draw is required (say over twice the thick- 
ness of the metal), if a single drawing punch as shown 
on p. 515 is used, it cracks and breaks the edge of the 
draw as shown in Fig. 1, herewith. 

This breaking is overcome by making the drawing 
punches as shown at Fig. 2, the number of steps depend- 
ing upon the size of hole and depth of draw required. In 
fact, this is the only shape of punch that gives satisfac- 
tory results in drawing holes in all metals, and it is use- 
ful where a boss is to be drawn in a large sheet of metal. 


FiG.2 

















FIG.4 
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Taprep Hotes In THIN STAMPINGS 


In small work this type of punch will pierce first and then 
continue drawing the hole it has pierced in one operation, 
but in other than small work it is best to make the pierc- 
ing and drawing separate operations. 

In Fig. 3 is shown a plan and elevation of a brass ring 
to which three small springs had to be assembled; they 
were previously assembled by piercing six holes in the 
ring and assembling the ring and springs by using eye- 
lets. By using the same piercing tool and only changing 
the punches the projections were drawn from the ring 
as shown at Fig. 3. These projections took the place 
of the eyelets and made the assembling much easier. The 
thickness of the ring was 0.04 in., thickness of drawn 
projection 0.02 in. and the depth about 0.1 in. The 
drawing punches in this case had four steps or sizes on 
each, allowing the lengths of draw to be such that no two 
sizes were being drawn at the same time. 

In drawing steel greater care has to be taken to prevent 
the open edge of the hole cracking, and usually a greater 
number of drawing edges on the punch are desirable and 
the shape and size of the radii is important, while the an- 
nealing of the pierced hole is an advantage in deep 
drawing. 


In Fig. 4 is shown how the two kinds of punches act 
upon the stock or pierced hole. It is easily seen that 
there is a great sudden strain upon the metal with the 
single punch, which has a tendency to crack the edge of 
the hole before it draws, while with the multisize punch 
it is only a small amount of metal round the hole that is 
influenced ; it is, in fact, an expanding punch which draws. 
A taper punch has no better effect than the radius-end 
single-size parallel punch. 

J. W. Day. 


New Cross, London, 8S. E., Eng. 


Machine-Shop Trucks 


The article on machine-shop trucks, Vol. 40, p. 841, is 
of peculiar interest to me as probably at the very time 
the AmericAN MACHINIST was sending out its circular 
letters on this subject, we were making an investigation 
along the same lines in our own works. 

Complaints were coming more and more frequently 
from the foremen that there was a shortage of means 
for transporting material from one department to an- 
other. Instructions were given to the carpenter, from 
time to time, to knock together more boxes, and occa- 
sionally an additional truck would be added to the equip- 
ment. Still the shortage continued. 

Finally an actual count of the vehicles was made and 
then the foremen and stock-keepers were called together. 
Upon being asked as to how many trucks, and the like, 
there were in commission, various guesses were made. 
No one hazarded more than 100. As a matter of fact 
there were over 350. These consisted of a few box and 
platform-trucks, but mostly of assorted sizes of wooden 
boxes. 

After a careful study of requirements the trucks on 
hand were considered sufficient, but the wooden boxes 
were nearly all discarded and metal pans purchased. 
Some of our work has to be handled after different oxi- 
dized finishes are applied and some wooden boxes were 
kept for this purpose as the articles would be marred 
if put in metal boxes and the box-trucks were too large 
for this work. 

The pans purchased were of different shapes. One 
shape for finished parts traveling from the stockroom 
to the assemblers, another for raw castings, still another 
for rod parts, and so on. We found that a great variety 
of shapes could not be secured and so some pans were 
painted different colors for purposes of identification. 
Of course, the paint wears off rather quickly, but the cost 
of repainting is nominal. 

With a strict watch upon this system and an insistence 
that the classification arranged be strictly adhered to, 
no further complaints are heard. 

The small number of trucks required as compared 
with boxes and pans is due to the fact that the produc- 
tion of the works is mostly small parts. 

Tnasmuch as the canvass of the AMERICAN MACHINIST 
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was probably confined to builders of machine tools, or 
equally heavy equipment, it has occurred to me that the 
scheme outlined above might be of help to those hand- 
ling small parts. 
H. D. Murpny. 
Jersey City, N. J. 


Home-Made Safeguards 


Your editorial, page 35, on publishing. home-made 
punch-press guards is to the point, and it is a short- 
sighted manufacturer who does not see that every time 
attention is called to the necessity for using guards, his 
market is broadened. 

Then, too, we cannot get away from the nonhumani- 
tarian attitude which advocates allowing machines to go 
unguarded until the shop owner learns of, and buys, the 
particular guards which happen to be on the market. 

If there is anything which ought to be encouraged it 
is the making of safety appliances. Until manufacturers 
make them known to every shop owner and show him the 
advantages of using them, the man who makes an effec- 
tive guard, no matter how crude, is a benefactor to the 
race. 

I. B. Ricu. 


Springfield, Mass. 
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Bracket Dies 


On p. 780, Vol. 40, Old Clerkenwell says, “I condemn 
the English employer for not adopting my. type of tools.” 
May I ask him to reread my article on p. 341, Vol. 40? 

I] said the average English employer will throw up his 
hands when it is suggested to combine several operations 
in one, and I am quite in sympathy with him for I know 
he has been let down by some talking tool maker. It is 
folly to expect this class of labor-saving tools to give 
good results, unless made by a skilled workman who has 
a knowledge of combinations and he must know how the 
metal is going to act under the different operations to 
be successful. 

My critic also says that labor in the United States 
costs four times as much as in England; this is grotesque. 
I might state for the benefit of Old Clerkenwell that fe- 
male labor is used extensively all over the United States 
on press work. 

Old Clerkenwell says my tools cost $125 plus a power 
press against the cost of his single-operation tools 
at $12. Does he fasten his tools in the air, or does he 
require a press for each set of tools? 

He says he would make the brackets in four simple 
operations; blanking, piercing, embossing and bending. 
He has evidently overlooked the fact that there are two 
brackets, right- and left-hand, which means two addition- 
al sets of simple tools as the piercing and embossing are 
different on the right- and left-hand brackets. Now this 
is where the average tool maker falls down on follow-on 
tools; he cannot see far enough ahead. The tools sug- 
gested were thrown on the scrap pile as they did. not pay 
even with sweated labor and the follow-on tools saved the 
day. My critic says he knows of such tools being of 
doubtful value where cheap labor is employed. I agree 
with him. Improvers at 12c. per hr., supervised by a 
man at 25c. per hr., as he says, are certainly not suitable 
for this class of labor-saving tools. 
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Old Clerkenwell says that scrap material is the chezpest 
to use; if he will investigate, he will find that uptodate 
firms have abandoned the idea of buying scrap material 
to use on presses as it does not pay. Washer making 
and the like is excepted. The strip steel in this case 
cost $20 per ton less than he states it does. The tools de- 
scribed produced the right- and left-hand bracket at a 
labor cost of 1c. per double gross, the press hand had a 
good time, with good wages, and the boss was well pleased, 

J. Hoaa. 

Wolverhampton, Eng. 
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Leveling Planer Beds 


An editorial representative recently described on p. 
752, Vol. 40, what is here termed the hydrostatic method 
of leveling planer beds, as adopted by a British firm. 

This method entails the measurement by a special mi- 
crometer or a micrometer depth gage of the distance of 
liquid (kerosene), dammed in the V’s, from the level 
surface above them, at close intervals along the bed. This 
method necessitates that these surfaces be scraped truly 
parallel with the scraped surfaces of the V’s, an oper- 
ation which is not customarily performed. 

Several English planer makers have adopted, in cases 
where they install machines, a method which utilizes the 
surfaces of the V’s themselves. The thimble of a mi- 
crometer is mounted in an angle plate so that its axle is 
vertical when the angle plate is supported corner down 
in the planer V’s, 

Placing the angle plate naturally entails some little 
disturbance of the liquid, but if carefully done, this is 
quite negligible. Then the procedure is as described, 
measuring to the surface of tne liquid and wedging under 
the bed until the distance registered is the same at all 
points along the surface. 

The principle could be adapted for flat surfaces by 
forming a dam on each slide with bars of metal carefully 
luted (say with clay or putty), and connected to each 
other by a pipe so that the liquid may be at the same 
level at each slide. The micrometer thimble would then 
be used in the same way, but mounted axially square with 
some flat form of support. 

Francis W. SHAw. 

Manchester, Eng. 
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Substitutable Design 


I am glad to see Entropy’s interest in my system of 
substitutable design, but must reiterate that he misunder- 
stands its principal advantages. 

In the first place he has grasped and centered his crit- 
icisms on one element, for which there is not too much 
demand, especially in the class of machinery for which 
my system was designed. As a matter of fact, in my 
tables, published in the Amerrcan Macutnist, the hand- 
wheel was not considered at all. In my article on “Sub- 
stitutable Design,” I analyzed a well proportioned hand- 
wheel that is successfully marketed by a world known 
concern to illustrate the application of standardization 
that would not have added to the cost. 

Entropy fails to answer whether he can manufacture 
stock screws cheaper than he can buy them from peop!¢ 
making screws as a specialty. 
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The elementary parts, collars, levers, yoke-ends, cross- 
pieces, rod ends, cam rollers, upon which my system is 
based, are used often and in quantities and they would 
not be less difficult to sell than, for instance, drop forg- 
ings, levers, rod ends, gear blanks, which are not stand- 
ardized at all. 

| again refer to the automobile industry and also draw 
Eniropy’s attention to what is done in the electrical 
line and the building line in general. One of our first, 
if not the first, “standard” is represented by the brick. 

The very fact that Entropy picks out one element and 
discusses its marketability shows that he has not grasped 
the idea of “substitutability,” which word, as the editor 
points out, cannot be found in the dictionary, In sub- 
stitutability we deal with the system as an interlocked 
and inseparable whole. 

It is perfect folly to try to estimate the cost and profit 
of substitutable parts from the present cost of designing 
and the manufacture of small parts. The possibilities of 
quantity of manufacture employing substitutable pat- 
terns, jigs and fixtures for parts that have the same boss 
diameters, same thicknesses and other common dimen- 
sions, are, indeed, far-reaching. 

RupotpH Hanav. 

New York, N. Y. 

oy 
Compound Indexing Exact vs. 
Approximate 


Mr. Cardullo says, in his article on approximate com- 
pound indexing, on page 765, “Third, the exact value of 
N must now be multiplied by that number, which will 
make ..... nearly equal to an integer. 

“This number, in most cases, is difficult to find by in- 
spection. However, it is easily found by using continued 
fractions.” 

For example, Mr. Cardullo gives, 

51 parts, V equals 903**/,,. 
By continued fractions, we find that **/,,. is nearly 
equal to 7/, and */,,, as follows; **/,,. equals */,,: 
7) 51 (7 
49 
“2)7(3 
6 
1)2(2 
2 

Putting the quotients in the form of continued frac- 

tion, we have: 
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+ 1 
3 
(3X2)+1 7 
(22xX2)+7 51 

1/, is nearly equal to */,,, but */,. is still closer in 
value. The denominator of this fraction, 22, is the num- 
ber by which N is multiplied. 

Suppose it is required to find a number by which V 
should be multiplied for 69 divisiens. 

wu 404B_ _ 40X49 x 47 


~ P(A—B) 69 (49— 4%) 667 ris 
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Reducing **/,,, to lower terms, we have *7/,.. 
Reducing to form of continued fraction, thus: 
37) 69 (1 


37 l 


82) 37 (1 1+1 
32 1+1 
5) 32(6 6+ 1 
30 2+1 
2)5(2 2 
4 
1)2(2 
9 
1 
i=? 
1 = 4 
1 ? 
ry 
QxX6)+1_, 
(2x6)+1 18 
(7X 2) 41 


(13 X 2) +2 
(15 KX 2) +7 . 


(28x 2)+13 °° 
**/,, is the fraction nearest in value to °7/,.. 
We now use 28 as a number to get an integer. 

28 4 667 y%4 = 18691,2¢ 
Now use 18,691 as an integer, into which divide 49 

and 47 for the plate and index-crank movements. 
F. W. Snyper. 

Williamson School, Penn. 


Drawn Shells 


I have read with great interest the article on “Making 
the Dies for a Drawn Copper Shell,” Vol. 40, on page 
1117. 

I was especially interested in the method of trimming 
the shell, and am tempted to try this on a trimming die 
which we are using, and which has been giving some 
trouble. I am doubtful, however, whether the method 
will work satisfactorily on steel as thin as 26 gage. I 
would be glad to have Mr. Lindholm’s opinion on this, 
as well as the opinion of other readers, The method 
shown for relieving or equalizing the pressure on the 
blank in drawing is also a new wrinkle to me, and seems 
to me exceedingly good. It would be especialby good 
where the shell was to be used without trimming. 

I have used another scheme for accomplishing this 
same purpose, which I have found to work with entire 
satisfaction where the shell was to be trimmed, but as 
it is apt to pinch the edges in spots, it does not give 
as good results on an untrimmed piece. My method is 
to recess the pressure ring just the thickness of the metal 
to be used, or possibly a thousandth or two less. This 
recess extends over the whole pressure ring, with the 
exception of the extreme outer edge. In other words, the 
pressure ring is made with an edge or ridge standing 
up the thickness of the metal on its outer circumference. 
This edge may be yy or yy in. wide. 

In operation the punch rests on this ridge after it 
has cut off: the blank and dropped down a small amount. 
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The blank is then left to draw in this recess exactly as if 
it were in dies made for a double-acting press. Any 
amount of pressure may be put on the spring, sufficient 
to keep out wrinkles, without tending to stretch the metal 
by holding it back. As I said above, the only objection 
is that it may pinch out a little in spots at the extreme 
edge, before it drops down into the recess. 

I have also used the device of making the punch and 
pressure ring at an angle, and have always found that it 
helped in getting an extra deep shell. 

W. B. GReeNLEAr, 

Nashville, Tenn. 


How Would You Do These 
Jobs? : 


In Vol. 40, p. 1043, W. D. Forbes asks for opinions on 
the best way to machine the two parts shown. I believe 
that the first piece, which I understand is to be used as 
¢ base, is purely a turret-lathe job, assuming that a suit- 
#ble turret lathe is available. 

I should make it of bar stock, first facing the end, then 
turning to diameter, putting on the radii, drilling and 
then tapping. In parting off, use two tools, one in each 
tool post. The first tool should be set to leave the pieces 
about ys in. longer than the finished length, and should 
be run in until the piece is about 3 in. diameter; the 
second should be set to bring the pieces to the right 
length and should act as a facing tool until the depth 
of the first cut is reached, when it should part off the re- 
mainder without difficulty. 

The drilling should not present any unusual difficul- 
ties as most turret lathes are provided with high speeds 
for this purpose. The facing of the bottom in the man- 
ner stated should prove satisfactory, though a more fin- 
ished appearance could be obtained by recessing it so that 
it would rest on the outer edge only. This, however, 
would necessitate another chucking. 

The second piece should, in my opinion, be milled first 
and then drilled in a jig. 

The parting off of the stock depends on shop conditions. 
If the stockroom is provided with a cold saw, or a power 
hacksaw, it should be cut to length, leaving stock on the 
ends for finishing. If this cannot be done, then it could 
possibly be cut up most economically in a miller, using 
special vise jaws to permit three or four saws to be oper- 
ated simultaneously, cutting off 15 or 20 pieces at one 
setting. The milling to form should be done with a gang 
of mills that would-mill two sets at once, finishing the 
ends at the same time. This also would require a set of 
special vise jaws to raise the work up to a point where 
the ends could be finished without cutting into the vise 
proper. This should allow about 16 pieces to be milled 
at one setting. 

DeWitt Tappan. 


Watervliet, N. Y. 


In reference to the article in Vol. 40, p. 1043, by W. 
D. Forbes, under this head, I would suggest the following 
method of handling the pieces shown in Figs. 1 and 2. 
Use a cold-rolled bar, 214 in. diameter, cut off the disks 
in a cold circular saw and center them. Then on a high- 
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speed drilling machine drill the hole and tap with an 
automatic tapping chuck. Fit a forming cutter to the 
spindle of a heavier drilling machine having a suitable 
chucking arrangement and form the tops, then polish 
in a speed lathe. 

For the piece shown in Fig. 3, I would suggest taking 
a flat bar of the right size of stock, cutting off the pieces 
in a cold saw and drilling the hole in a jig in a high- 
speed drilling machine. Then fit a pair of jaws to the 
miller vise, with a pin attached and, using right- and left- 
shaped cutters in the arbor, mill to the desired shape in 
one cut. 

Ricwarp A. ScHULTz. 
Chicago, Ill. 


In regard to the jobs mentioned by Mr. Forbes, in Vol. 
40, p. 1043, my plan of handling the parts would be as 
follows. In Fig. 1, I would not use any of the methods 
suggested, but would cut the bars in 3- or 4-ft. lengths, 
according to the length of the lathe, chuck one end, run 
the other end in the steadyrest; if rough stock is used, 
place a sleeve over it, a loose fit and secured by screws; 
this is frequently termed a cat-head. Run this cat-head 
in the steadyrest, placing it far enough from the end 
to allow three or four pieces to be eut off before it is 
necessary to move it along the bar. 

For turning the diameter, cutting the radius and fac- 
ing the side, use a cutter head fitted to the tailstock 
spindle with an inserted form-cutter blade, place a cut- 
ting-off tool in the tool post, put on a slow crossfeed and 
start the tool cutting off the piece. 

After this is started, attention can be directed to finish- 
ing the portion by means of the formed-cutter blade in 
the tailstock spindle, thus performing two operations at 
once. After the outside is machined, remove the cutter- 
head from the spindle and put in the tap drill. By this 
time the cutting-off tool is almost through, say % in. 
from center or 34 in. diameter of stock, at which point 
stop the cutting-off operation, speed up the machine and 
drill, tap and polish, after which finish cutting it off. 
For finishing the flat side, turn and thread a stud in the 
lathe chuck, screw the parts on, and face and polish. 
{t might here be stated that brass jaws should be used 
in the steadyrest to prevent cutting into the sleeve or 
cat-head when running high speed. 

R. P. Frice@we. 

Plainfield, N. J. 


ws 
~~ 


Cost of Trying Out Men 


In Vol. 40, page 1092, Mr. Van Dam, in regard to this 
question, asks why an employer would not advance the 
salary of a man at his request, since the cost of trying 
out a man is approximately reckoned at $35 and there 
are other expenses connected with the change. 

The principal reason evidently is, that it would not be 
long before another raise was asked for and this course 
would be continued as long as the raises could be obtained. 
When the ultimate refusal came there would be no reason 
to suppose that the man would act differently than if he 
had been refused in the beginning. 

J. D. Dornerrer. 

Cleveland, Ohio. 
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A large proportion of our readers are inventors—or 
would like to be. To suc: we commend the reading of 
the article on Eli Whitney in this issue. 

His life furnishes a striking illustration of the relative 
value of reliance on patents and on superior manufactur- 
ing methods. Whitney invented, and patented, one of 
the most valuable inventions in the history of machinery, 
and yet his financial returns from it were small, and 
wholly insignificant when compared with its contribution 
to the world’s industry. He saw the futility of depending 
upon it and wisely turned his splendid talent to manu- 
facturing ; where, without any patent protection, by meth- 
ods then new, but which have since spread throughout 
the world, he built up a fortune. 

Superior methods and good business judgment are the 
best protection today quite as truly as in Whitney’s time. 
Someone has said that the besetting sin of mechanics is 
invention. This may, or may not, be true, but it is worth 
pondering. 


8 
The AttacK on Industrial 
Management 


A vigorous campaign is under way to prohibit the de- 
velopment of present-day industrial management in gov- 
ernment shops. Bill HR-8662 is entitled: “To prevent 
the use of a stop watch or other time-measuring device 
on government work, and the payment of premium or 
bonus to government employees, and for other pur- 


poses.” 

The complete text of this bill is: 

Be it enacted by the Senate and House of Representatives 
of the United States of America in Congress assembled, that 
it shall be unlawful for any officer, manager, superintendent, 
foreman, or other person having charge of the work of any 
employee of the United States Government, to make or cause 
to be made with a stop-watch or other time-measuring device 
a time study of the movement of any such employee. 

Sec. 2. That it shall be unlawful for any officer, manager, 
superintendent, foreman, or other person having charge of 
the work of any employee of the United States Government to 
use the results or records obtained by a stop-watch or other 
time-measuring device in determining what amount of work 
or labor is to be done in a given time by such employee. 

Sec. 3. That it shall be unlawful for any officer, manager, 
superintendent, foreman, or other person having charge of 
the work of any employee of the United States Government to 
pay, or cause, or allow to be paid, to any employee of the 
United States Government, any premium or bonus as wages 
or otherwise; provided, that the terms “premium” or “bonus” 
as herein used shall not be construed to include any cash 
reward paid to any employee under authority of law for sug- 
gestions, patents, or devices resulting in improvement or 
economy in the operation of the plant in which he is employed. 

Sec. 4. That any person violating any of the provisions of 
this act shall be deemed guilty of a misdemeanor, shall be 
punished by a fine of not more than $500, or by imprisonment 
of not more than six months, or by both such fine and im- 
prisonment. 

Sec. 5. That this act shall take effect upon passage. 


A lengthy hearing has been held on this bill, at which 
much testimony was presented both in favor of and 
against modern management methods. The greater part 
hinged around the work that has been done at the Wa- 
tertown Arsenal. 


The opponents claim that the effect of such manage- 
ment is to overwork the men, to injure their health and 
to increase the liability to accident. One workman from 
Watertown emphasized these specific objections : 

We object to the system because it is unnecessary and an 
unfair method of determining a workman’s efficiency. 

It largely creates a feeling of unrest among the work- 
ingmen, especially in the assembling departments. 

In a great many cases it may be seen that the time is too 
short, and in other cases the time is too long, which is unfair 
to the workmen and to the Government also. 

It also may be seen that the premium attached to this sys- 
tem causes a feeling of jealousy between the machine oper- 
ator and the bench hand, or assembling man, so to speak. 

It also may be seen that in many cases it speeds a man be- 
yond his normal capacity in order to come within the time 
prescribed by the watch system—not altogether to gain a 
premium, but in the reduction of his daily wages. 


Another objector alleged detrimental effects from time 
study, the premium system, the severe disciplinary sys- 
tem and the elimination feature. Of these, the time 
study and the premium system are the two features 
which were especially attacked. 

Under questioning, one of the most active opponents 
admitted that he had no objections to increasing the 
productivity of a shop, to rearranging the machinery, 
saving unnecessary lost time in distributing the work, 
routing the work, or in telling the workmen what feeds 
and speeds should be used. But his attitude in regard 
to time study and premium payment is clearly shown 
by this quotation: 

‘ and there are matters, such as the time study, which 
we think is one of them, and the premium system is another, 


which we feel that we could not afford to allow to be intro- 
duced, under any conditions, if we could prevent it. 


This is the attitude against two of the important 
mechanisms of modern industrial management as brought 
out at the hearing. 

It is of importance to ask what these elements of 
management really are, for through the answers to these 
questions the absurdity of the objections to them is 
clearly brought forth. The premium system was devel- 
oped by F. A. Halsey some 25 years ago. It is not new. 
It is probably the third most extensive method used to 
pay for industrial labor, being exceeded in extent only 
by daywork and piecework in the order named. But 
in its application it has the one element which is com- 
mon to all stimulative methods of payment, the indi- 
vidual record of performance. To this no one can pos- 
sibly object. It is this feature that encourages the work- 
man to put forth greater effort. The premium system, 
in common with other newer forms of wage payment, 
gives a man proper additional recompense for additional 
effort. This is the sole idea behind its installation. 

The principle that the employees should receive more 
reward as they increase their effort is being shown in 
the systems put in on every hand. Bonus payments, 
profit sharing, premium payments and the like are in- 
creasing rapidly in all industries. Thus any attempt to 
check the use of the premium system in government 
work is directly opposed to the trend of modern in- 
dustry. 
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Turning now to the matter of time study, this is noth- 
ing but a measuring device. No workman would object 
to the use of micrometers or verniers or any other meas- 
uring tools to aid him in his work. Time study is in the 
same class as micrometers. The latter are used to meas- 
ure parts of steel, or iron, or brass, and the former to 
measure the method and time of doing machine-shop 
jobs. 

The need of time study is based on three great facts: 
First, that until some investigation is made no one 
knows the most practical way to do a given piece of 
work. Second, no one knows the proper time in which 
the work should be reasonably done. And third, the 
current rate of wages is not a proper reward for a man’s 
best efforts, which are called forth when the practical 
way of doing the work and the proper time for its com- 
pletion are determined. 

Time study is a measuring tool to give answers to 
these three questions. Thus, instead of time study being 
a hindrance or a humiliation to a working man, it is a 
great tool to aid him in his work. 

Taking up the two other reasons that are urged 
against modern management, namely, that the health 
of the individual suffers and that accidents are more 
liable to happen, it is worth while to point out again 
that the machinist trade is rapidly drifting into a sed- 
entary occupation. We had occasion to comment on 
this editorially only a few weeks ago. With the intro- 
duction of hoisting and transporting devices and power 
feeds the labor of operating machine tools is: pretty 
much disappearing. With the improvement in sanitary 
conditions the hardship of working in the cold or in 
discomfort is also pretty well gone. Thus we are justi- 
fied in saying that the machinist trade is rapidly drifting 
into the class of the sedentary occupations. 

Furthermore, no machinist is continuously exercising 
either his muscles or his brain, for it takes appreciable 
time to perform cuts on machine tools, and during this 
period he is merely in a watchful attitude, keeping his 
eye on his job to see that everything is progressing as it 
should. From the testimony on this bill we abstract 
the following table, which is given by Gen. Crozier and 
based on 10 jobs studied at the Watertown Arsenal. The 
“watching time” as it is called is the time when the 
power feed on the machine was in use, and the man 
was simply standing still, keeping his eye on the job.: 


Watching Watching 
Time in Time in 
Percentage of Number Percentage of 
, Number of Job Whole Time of ia Wwaeee sue 
ee RR eee 4 
RE ae Rt PRP E: 9 68 7 78 
ere eee ee 40 8 75 
EE ee eae aera it 58 9 80 
Mihciieauiibeticd dun. bk aha 35 10 54 


To the person unacquainted with machine-shop work 
these may be surprising figures, but to anyone who has 
machine-shop training their significance is readily ap- 
preciated. The question can well be asked: Under such 
circumstances, how is it possible to overwork a man? 

In regard to the liability of increasing the number 
of accidents, Gen. Crozier testified that during a certain 
year when the work of industrial management was be- 
ing installed at Watertown, the amount of premium 
work increased 300 per cent. and the percentage of ac- 
cidents to premium workers only 8 per cent. While 
this may not be conclusive, for it is based only on the 
records of a few men, still its tendency is to show that 
there is no greater liability to accident from premium 
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work than from any other kind of work; in fact, a man 
well acquainted with the machine shop would be tempied 
to say that such a statement was foolish on its very 
face. 

From no source have figures been presented which 
would tend to prove that there is any more liability to 
accident under one method of management than under 
another. The absence or frequency of accidents depends 
first upon the safeguards which are around the machines 
and tools, and, second, upon the carefulness of the men. 
It has been shown that only 20 per cent. of machine-shop 
accidents can be eliminated by the installation of the 
most perfect mechanical safeguards. The other 80 per 
cent. can be reduced only by a process of education which 
will make the workmen themselves more careful. The 
universal testimony from shops which have properly in- 
stalled modern management is that the workmen are 
more contented, more happy and do their work more easily 
and with a better grace than under the old systems. 
With this habit of mind, how is it conceivable that a 
man is more liable to injury under the improved condi- 
tions than under the old? 

It is earnestly to be hoped that this bill will never be 
reported from committee, and if it is that the House 
of Representatives will promptly kill it when it is brought 
to vote. The industrial development of America needs 
all of the improved devices that it can discover and make 
use of. Modern industrial management is the third 
great development in our industrial history. The first 
was the invention and rise of labor-saving machinery, 
which took place in England and was brought to this 
country. The second was the development of the so 
called American system of manufacture, that is, the 
interchangeable system which was worked out by the 
early small-arms manufacturers of Connecticut. The 
third great movement for improvement is modern in- 
dustrial management. The advantages from the first 
two are so clearly seen today that no one would think 
of abandoning them, although the first—labor-saving 
machinery—was severely attacked in England when it 
was in its infancy. We cannot allow any similar attack 
on the third great factor—industrial management—even 
to hinder its onward progress. 

This is a matter in which every machinery builder of 
the United States is actively interested, for a blow to 
modern industrial management in government work- 
shops will of necessity react and reflect upon similar work 
in private establishments. 


Three good English words that deserve to be more 
used, written and spoken, are: Cordial, Cordially and 
cordiality. Business greetings should not only be straight- 
forward and courteous, but also cordial. The greetings 
and endings of our letters should be cordially phrased. 
Wherever we come in contact with others in a business 
way, we should feel and express our cordiality. A few 
weeks ago we used these columns to point out that many 
are dropping all amenities in business dealings. We en- 
titled that editorial “Cold Blood.” The antithesis of cold 
blood is cordiality. One is the negative side, the other 
the positive. Thus taking the latter view in somewhat 
emphatic fashion we can do no better than say, “Be 
cordial in all your business dealings.” There‘s room for 
cordiality in business. 
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Duplex Die-SinKing and 
Cherrying Machine 


The machine illustrated in the accompanying half- 
tones was taken over some six months ago by the Jack- 


son Machine Tool Co., Jackson, Mich., and has undergone 
numerous changes and improvements including the ad- 
dition of power feeds. In general type it is a vertical 
miller constructed to cut semicircular impressions in 
drop-forge dies—that is, to do the operation commonly 
called cherrying—and in addition having a stationary 
vertical spindle for milling operations. 

The drive for the machine is from a two-speed counter- 
shaft to a three-step cone, thus giving six spindle and 
cherrying cutter speeds. A belt on the pulleys A and B, 
Fig. 1, drives a short horizontal shaft, which through bevel 
gears, a crank, rocker-arm and rack, transmits motion to 
ihe cherrying head. This head is semicircular in shape and 
is best seen in Fig. 2. The rack mentioned above slides 
to and fro through the guide C, Fig. 2. This meshes 
with a segment D, Fig. 3, which holds the cutter FZ. The 
total oscillation of the cutter is 80 deg., that is, 40 deg. 
each side of the vertical center line. On the return stroke 
ihe entire head is lifted #4; in. to clear the cutter. This 
lifting is done by the cam J, Fig. 2, acting through the 
Jong cam lever and toggle-joint which supports the head. 
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The segment is carried on circular ways and gibbed 


with circular tapered gibs to take up wear. All the cut- 
ters are made with a uniform distance from the center 
of the circular are to the locating shoulder, thus when 
the cutter is in position in the segment the cutter center 
and segment center coincide. The cutters are inserted 
and removed without removing any parts of the cherrying 
head. 

The vertical spindle is carried in a head which is 
hinged to the column as shown in Figs. 1 and 2. In the 
latter, this head has been thrown back away from the 
cherrying head, that is, into the position it occupies when 
cherrying is being done. When in working position, it is 
bolted securely to the column by two large bolts inserted 
from the back, and at the same time, the nuts on the 
hinge bolts are tightened. The mating surfaces of both 
column and head are scraped to a bearing. 

The vertical spindle is 254 in. diameter, carried in 
taper bronze bearings, two diameters long and arranged 
to take up wear. The upper bearing takes the thrust. 
The spindle is provided with a No, 11 B. & 8S. taper hole 
and a draw-in bolt. The pull handle F, of Fig. 1, disen- 
gages the drive of the cherrying head when the vertical 
spindle is in use. 

The table is heavy, is supported for its entire length 
by the saddle when it is in mid position and has power 
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longitudinal, cross and vertical feeds. The working sur- 
face is 13x48 in. The longitudinal feéd is 40 in., cross 
feed 13 in., vertical feed, 21 in. There are six feed 
changes obtained through the gear box G, Fig. 1. The 
vertical feeds are: 0.0005, 0.0015, 0.002, 0.0045, 0:0095, 
0.02 in. The longitudinal and cross feeds are 0.001, 
0.003, 0.004, 0.009, 0.019, 0.02 in. These are per revolu- 
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tion of spindle. Hand control of the table movements is 
from the three handwheels. On the front of the table are 
two binder handles. 

When changing cutters in the vertical spindle, a wreneh 
lock is provided indicated by H, Fig. 1. A chuck and five 
sizes of collets are the regular spindle equipment. The six 
spindle speeds are: 50, 80, 128, 205, 325, 525 r.p.m. 

The six speeds of the cherrying head are: 14, 23, 37, 58, 
93, 150 strokes per min. These permit of an average 
peripheral cutter speed of from 40 to 60 ft. per min. 
for cutters from 14 to 3 in. diameter. 

3ehind the cone pulley is a small single-faced pulley 
driven from the countershaft and in turn through an ec- 
centric driving a small two-stroke air pump. The dis- 
charge is piped to the cherrying head and the air is used 
to blow out the chips and cool the cutter. 


"5. 


A Pipe Cutter 


The illustration shows a pipe cutter which has recently 
been developed by the Borden Co., Warren, Ohio. The 
frame of the tool clamps on the pipe. It carries in a re- 
volvable ring a pair of spring-fed cutters 180 deg. apart. 
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Pirpze CUTTER 
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Ahead of each cutter is a guide and depth gage which 
limits the depth of the cut and guides the cut. The cut- 
ters are revolved by means of a ratchet and handle and 
leave the end of the pipe square and clean. 


cS 
Multiple-Spindle Drilling 
Machine 


The illustration shows a multiple-spind!e drilling ma- 
chine, representative of a line of these tools built by Ed- 
win Harrington, Son & Co., Inc., Philadelphia, Penn. 
In the smaller sizes the spindle head is belt driven and 
the movement of the head on the column is by rack and 
pinion, hand operated. In the larger sizes the spindle 

















MULTIPLE-SPINDLE DRILLING MACHINE 


lead is gear driven and the movement of the head on 
the column is by means of a power-operated screw. 

The heads for circular work range from 15 to 36 in. 
diameter. The rectangular heads range from 15x24 in. 
to 20x40 in., spindle area. The machines have suffi- 
cient power to handle the rated number and size of drills 
in cast iron at a peripheral drill speed of 65 ft. per min., 
and a feed of 0.010 in. per revolution. The machines are 
built for either belt or motor drive. 


. 


Vertical Muffle Furnace 


The vertical muffle furnace shown in Fig. 1, and its 
graphite muffle, Fig. 2, have been recently developed 
by the Eclipse Fuel Engineering Co., Rockford, IIl., for 
the heating of high-speed steel tools. 

The muffle is 5 in. inside diameter, 8 in. across thie 
flanges, and 1114 in. long. This is slipped down into 
the heating chamber of the furnace with the serrated 
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flange at the bottom. Six burners provide heat in the 
annular space between the muffle flanges and the lining 
of the furnace, and the gases of combustion flow down- 
ward through the notches in the lower muffle flange into 
an exhaust near the bottom of the furnace; thus it is 
down draft. When used in this way the hole in the 
lower end of the muffle is filled with a clay plug. How- 
ever, if it is desired to have combustion gases inside 
the muffle, holes can be made through the wall for this 
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Fig. 1. Vertican MurrLe FURNACE 
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VERTICAL MUFFLE FOR 
FURNACE 


Fig. 2. 


A firebrick cover with a bail is provided, as shown in 
rig. 1. This can be notched at the bottom to fit over 
a rod, upon which to hang the tools that are being 
heated. The furnace is especially adapted for heating 
hobs, milling cutters, taps, reamers and similar tools. 
The gas consumption is from 60 to 150 cu.ft. per hr. of 
600 B.tu. gas, depending upon the work and manner in 
which it is handled. 


Precision Automatic Die- 
Cutting Machine 


The illustrations show a new die-cutting machine built 
v Alfred H. Schiitte, New York, N. Y. 

The operation of the machine is somewhat similar to 
that of the vertical keyway cutter. A light sheet-metal 
tenplate the shape of the die to be cut is secured on 
toy of the die block, as shown in the second view. This 
serves as a guide for the cutting tool. The cutting tool 
8S made with a single relieved cutting tooth. The cut- 
ting edge is in the same plane as the unrelieved upper 
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part of the shank of the tool, which comes in contact 
with the thin template when the die is 
worked down to finished size. 

The cutting tool is held in a vertically reciprocating 
ram, the stroke of which can be set to any length within 
the range of the machine. The drive of the machine is 
by means of open and cross belts with friction pulleys. 
Power is transmitted to the ram through a rack and 
pinion connected with the friction pulleys. 

The table consists of two parts, which may be termed 
the bottom table and the top table. The bottom table 
can be clamped in any position by means of a hand lever 
so as to adjust the die and tool. Motions control the 
movements of the tables, which in conjunction with the 
vertical stroke of the tool produce accurate profiles con- 
trolled by the template. As soon as the tool has removed 
the material in the die projecting bevond the template 
the ram works idly; that is, the tool cannot cut, since the 
relieved part of the tool cannot take hold of the material 
and there is no fear that a cutting tool could damage 
the die even if the machine works for a long time after 
the die is finished. The table can be inclined at an angle 
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Fie. 1. Fie. 2. 

Precision Automatic Dre-CuTTinc MACHINE 
to the tool by means of a wedge and adjusting screw 
with an index so that dies with taper relief can be pro- 
duced. If this is to be done the die is first cut straight 
and then the wedge is adjusted according to the desired 
taper after which it has to be recut. For straight-edge 
dies a number of dies to the full capacity of the machine 
can be cut in one operation. 

The standard table is round and can be adjusted for 
circular ,oval or irregular movement. If, however, large 
pieces are required, the work will have to be reset. This 
is simple when the die is connected with the pattern by 
means of pins which hold it in perfect relation. For 
large rectangular work a special table is supplied with 
the machine, this allows larger work to be cut. The 
exchange of tables is simple, since they only have to be 
disconnected from the counter-weight and then drawn 
out to the front. Both tables are equipped with a taper 
die adjustment. 
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Rack-Cutting Attachment 
While this attachment was designed primarily for mill- 
ing racks, it is adapted to sawing off stock, milling slots 
that have to be accurately indexed, cross milling on long 
pieces and the like. 


r 









ort ‘duia ad 


ene 


AM.MACHINIST 











—_ 


Rack-Cuttine ATTACHMENT 


This attachment provides a spindle at right angles to 
the horizontal spindle and parallel to the top of the table. 
The spindle is driven by two wide-faced spiral gears, cut 
on opposing angles. These gears are solid with the 
spindle and are made of hardened steel. As shown, this 
constitutes the regular herringbone construction, de- 
signed to obtain smoothness under heavy cutting. Back 
of the herringbone gears is a pair of heavy hardened-steel 
bevel gears. 

This attachment is a recent development of the Kear- 
ney & Trecker Co., Milwaukee, Wis., designed for use on 
their millers. 


Locator 


The illustrations show a handy little tool for lining 
up work for boring in the miller, boring machine or lathe 
when the boring tool is held in the live spindle. 

In Fig. 1 the construction is shown and in Fig. 2 the 
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Fie. 1. Tuer Locator 


application. The shank A of the tool is gripped in the 
chuck mounted on the spindle of the machine. The for- 
ward end of the body is provided with a spring seat for 
the ball in which the locating needle is seated. When 
the spindle is set in motion the needle is readily forced 
to run true with the axis of the spindle, irrespective of 
whether the shank is concentric with the spindle or not. 
After the needle is trued the work is brought to position 
as shown in Fig. 2, and the vertical and longitudinal 
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slides locked. A drill then replaces the locator and + 
work is drilled. After this a boring tool replaces ¢ 








Fie. 2. APPLICATION OF LOCATOR 


Grill and the work is finished. This locator is manu- 
factured by the Motor Engineering Co., Cleveland, Ohio. 
"98 


Pliers with Offset Jaws 


The illustration shows a pair of slip-joint combination 
pliers with offset jaws, manufactured by H. D. Smith & 
Co., Plantsville, Conn. The tool is drop forged and has 
the serrated opening between the jaws common to this 
type of plier. The gripping surfaces at the ends of the 
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PLIERS WITH OFFSET JAWS 


jaws are checkered and at the rear of the jaws is a wire 

cutter. The jaws are sufficiently offset to provide room 

for the hand when tightening capscrews and the like on a 

flat surface. The offset feature provides a “heel” when 

removing cotter pins and doing work of a similar nature. 
i 


Workholder for Grinding Thin 
Work 


A rapid method of grinding two parallel sides of thin 
work, similar to that shown in the illustration, repre- 
sents a recent development of Charles H. Besly & Co., 
Chicago, IIl., especially applicable to their double-spindle 
ring wheel grinder. 

In the example shown the work is flooded with water 
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July 16, 1914 


and both sides of the cleavers are ground simultaneously, 
Jeaving a finish similar to that of metal-slitting saws 
The production averages 100 cleavers an hour, or 200 
sides. The grinding rings are 12 in. in diameter, made 
by the silicate process from grain No. 60 alundum. 
‘he cleavers shown are so thin that it is not practical 
to use the ordinary type of workrest, on account of dan- 
ger from the thin work slipping between the grinding 
wheel and the workrest. Therefore, the cleaver is clamped 
by means of a thumb-screw into a socket connected with 
a lever for moving the work in and out between the 
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Worx Howper ror Grinpinc THIn WorK 


grinding wheels. It is supported by a hardened roller 
stationed outside of the grinding wheels. A _ slotted 
leaf just outside of the grinding wheels prevents the 
water from spraying out on to the operator. 

When grinding is finished, the lever is lowered, which 
automatically withdraws the work from between the 
wheels and raises it in a vertical position so it is easily 
removed and a rough cleaver clamped into the socket, 
ready for grinding. 





PERSONALS 











Julius Keller, Jr., secretary of the Keller Pneumatic Tool 
0., Fond du Lac, Wis., sailed on July 7 for a 6-weeks’ Euro- 
pean business trip. 

Fred G. Kent has resigned as factory works manager of 
the Pierce-Arrow Motor Car Co., Buffalo, N. Y., to accept the 
position of general works manager of the Lodge & Shipley 
Machine Tool Co., Cincinnati, O. 

x 


Formulas for Worm Gears-- 


Erratum 
In Vol. 40, page 1087 on the line engraving showing the 
hob, the reference letters G and H should be interchanged. 
New Quarters for the Billings 
@ Spencer Co. 


In order to permit long contemplated expansion the Bil- 
lings & Spencer Co., Hartford, Conn., has purchased the 
Plant of Columbia Motor Works in Hartford, to which it 
will move in the near future. 

The new quarters will make available nearly double the 
floor area of the present plant, and it is expected that the 
Present force of 600 employees will be increased by at least 
one-third. 
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Current Prices of Shop Ma- 
terials and Supplies 











PIG IRCN was syetee at the following prices, at the points 

and téme indicate 

July 10, | June 13, | July 12, 

1914 1914 1913 

No. 2 Southern Foundry, Birmingham $10.00 $10.50 $11.50 
No. 2X Northern Foun ry, New ‘ork. 14.50 | 14.75 16.75 
No. 2 Northern Foundry, Chicago... 14.00 14.25 15.50 
Bessemer, a Se ieneeha wae aXe 14.90 14.90 16.90 
Basic, Pittsburgh. . puraabd 13.90 13.90 15.40 


MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 


“ 








——Cents per pound 
7 1 








Copper, ceetesiyt tic » Gmail lots)... 13. 874 4.00 15.87} 
ankee datenda hae wa CLG ane othin 32.50 31.00 47.00 
| SE TEN, Re ep ea aE 3.90 3.90 4.35 
ames. . SE A 5.05 5.15 5.35 

opper sheets, a enema pe 19.00 19.75 24.00 
Copper mg! (carload lots).. ; 15.00 15.50 19.00 
0 ae rare 13.624 14.00 18.25 
I MER sg indica yu sau'aniv ae e-s 16.00 16.00 22.00 
I re i a ie ch ae CN aii 13.87} 14.50 18.50 
EO | REE ei Le rae 22.00 22.00 31.00 


WAREHOUSE, NEW YORK 
—Cents per pound 
1.80 


STEEL SHAPES FROM JOBBERS’ 








Steel sacies REE ny reer es 1.80 2.25 
Steel T’s base. 1.95 1.95 2.30 
Machinery steel (bessemer) .. 1.85 1.85 2.05 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
Prices to consumers range from % to lc. per lb. higher, 
according to size of order and locality. 





a Ponte per pound 

OS are yews 2.60 2.70 3.10 
ea ae Sl ee es ee 2.50 2.60 3.00 
Nos. 22 and 24 Black............... 2.45 2.55 2.95 
Nos. 18 and 20 Black............... 2.40 2.5 2.90 
dn nese Ca veseonndee 2.35 2.45 2.85 
4 tS Arr RnR k gins oe 2.25 2.35 2.7 

NA PI ME 2.20 2.30 2.70 
i, STE. cc ccbeceuaceon's 3.60 3.70 4.20 
OE eee 3.30 3.40 3.00 
Se Se Esa nedvccicecsnsen 3.15 3.25 3.75 





unchanged. 


STANDARD PIPE continues The following 


discounts are allowed from store in New Yor 
Black Galvanizd 
nic vote cenkbbaddedaekeen Cheek shat 79% 70% 
Dt cds ccnueuhebe beenehdeksenwaes 78% 69% 
ee ak 64 dinekines duces 75% 64% 
At these discounts the net prices in cents per foot are: 
Black Galvanized Black Galvanized 
Re ies kre 2.41 3.45 24-in....... 12.87 18.04 
1-in. 3.57 5.10 See 16.83 23.71 
1}-in 4.83 6.90 4-in 23.98 33.79 
1}-in 5.87 8.25 5-in 32.56 45.88 
2-in.. 7.77 11.10 6-in 42.24 59.52 


DRILL ROD sells to consumers at the following discounts: 
Third grade, 65%; second grade, 40% off and first grade, 
25% off. 

At these discounts the net prices are as follows: 


ROUND POLISHED DRILL ROD 
—Price in Cents per Pound 





First Second Third 
Size, In. Grade Grade Grade 
ccc ciaceinncieawheedecee 37.50 30 00 17.50 
i tet adh eke s abe walet 41.25 33.00 19.25 
RN Re eee eee ee Si ws diame aes 45.00 36.00 21.00 
oe icc teetelciegndwaeseee 56.25 45.00 26.25 
DP i as ct cnbacdeu ewe da as a 62.25 49.80 29.05 
& f | } Se 67.50 54.00 31.50 
ZINC SHEETS—Cask lots sell at 7.75c. per lb. Small lots 
are quoted at 8.25c. New York. 
COKE—Business has been more active and several con- 


tracts were closed at $2 for furnace coke. Some sales of 72-hr. 
foundry coke have been made at $2.30@2.50 per net ton. 
MACHINE BOLTS are generally quoted to consumers at 
60% off the list price, but in the case of steady customers and 
big orders, generous concessions are being made. At the rate 








of 60% the following ret prices hold, at dollars per 100: 
Diameter 

Length 4% % 5% % % i in. 
> Serer $0.68 $0.80 $2.08 $3.08 $4.20 $6.04 
ff Sea 0.71 0.85 2.24 3.30 4.48 6.40 
3. SS ear 0.74 0.89 2.38 3.52 4.76 6.76 
ff ear 0.77% 0.94 2.54 3.74 5.04 7.13 
See 0.81 0.99 2.69 3.96 5.32 7.48 

COLD-DRAWN STEEL SHAFTING is sold to consumers 
at about 45% discount off — prices. At that rate the net 
prices per foot are % in., 4.9 ; 1 in., 8.08c.; 1 in., 12.65c.; 
1% in., 15.29c.; 1% in., 16.50c.; oC in., 19.36c.; 1% in., 22.44c.; 
1% in., 5.79c.; 2 in., 29.28c. 

OLD METALS bring the following prices: Heavy copper, 


12.50c.; light copper, 11.25c.; heavy machine composition, 1ic.;: 
light brass, 6.75c.; brass chips, 9c.; brass turning, 7.50c. 


COLD-ROLLED STEEL in rounds, squares, hexagons and 


flats, sells at 45% off the price lists which gives the ee 
lowing net prices: Rounds, 4% @%-in., 5.5c.: %& @i-in., 4.67 

% B e-in 3.85c.; @ #3 -in., 8 306, Squares, % @ ii -in.. 6. oe 
%@ti-in., 5.5c exagons, 4 @ij-in., 5.5c.; %@¥%-in., 4.4c. 
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: New and Enlarged Shops 
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METAL WORKING 


NEW ENGLAND STATES 


The Clinton Wire Cloth Co., Clinton, Mass., will build a 
one-story, 86x91-ft. addition to its plant. It will be used as 
a galvanizing department. 


Abraham Rosenberg, North Main St., Gardner, Mass., will 
build a two-story, 85x115-ft. garage. 


Charles E. Renford, Indian Orchard, Mass.,, has awarded 
a contract for a public garage, to be built at 46 Main St. 


The Essex Garage, Lynn, Mass., which was destroyed by 
fire Feb. 25, is being rebuilt. Noted Mar. 5. 


The Yale Knitting Co., Malden, Mass., is having plans 
drawn for a four-story, 50x100-ft. addition. 


The Wright Garage Co., Merrimac, Mass., will erect a 20- 
car garage at Mill and Main Sts. Thomas W. Wright is Pres. 


The Grafton & Upton R.R. has awarded a contract for a 
78x83-ft. concrete round-house, at $10,090, to be built at Mil- 
ford, Mass. Noted Mar. 26. 


A. H. Smith, Canal St., Salem, Mass., will rebuild his foun- 
dry, which was destroyed in the recent fire. 


J. J. Grady, Mechanic St., Worcester, Mass., will build a 
blacksmith and wheelwright shop. 

The Bristol & Plainville Tramway Co., Bristol Conn., will 
build a 50x90-ft addition to its local car barns. C. H. Tenney 
& Co., Springfield, Mass., is the Arch. 


R. H. Erwin, New Britain, Conn., will build a two-story, 
brick and steel, 80x100-ft. garage. George Zunner, Hartford, 
Conn., is the Arch. 


The Hudson Garage Co., Stafford Springs, Conn., will build 
a 55x140-ft. garage. 


MIDDLE ATLANTIC STATES 


Cox Bros. Brass Co., Albany, N. Y., plans to build a one- 
story, 56x60-ft. factory. W. J. Abenans is the Arch. 


The Electric Elevator Co., Buffalo, N. Y., has purchased 
additional frontage on the Buffalo River, on which it will 
build an extensive addition to its plant. 


The Taber Pump Co., 262 Elk St., Buffalo, N. Y., plans to 
build a new shop at Elm and Clinton Sts. J. C. Schultz, 1370 
Main St., is the Arch. 


W. Davis, Green St., Ithaca, N. Y., plans to build 50x130-ft. 
garage, costing $14,000. 

The Ward Motor Vehicle Co., Mt. Vernon, N. Y., has 
awarded a contract for a one-story, 200x260-ft. automobile fac- 
tory. 

Katherine M. Sanders, New York, N. Y., has filed plans 
for the construction of a one-story 105x125-ft. brick garage 
at 64th St. and Second Ave., Borough of Manhattan. The cost 
will be $20,000. 


The Yellow Taxicab Co., New York, N. Y. (Borough of 
Manhattan), will build a two-story, 100x100-ft. garage, at 
Eighth Ave. and 49th St. It will accommodate 600 cars. 


Rebert Wahl, 816 Albany St., Schenectady, N. Y., will build 
and equip a two-story, 30x88-ft. garage. 


The Richardson & Boynton Stove & Range Co., Dover, N. 
Y., whose lant was destroyed by fire, causing a loss of 
$500,000, will rebuild at once. Noted July 9. 


On July 5 fire destroyed the plant of the Mintola Glass 
Co., Mays Landing, N. J. Loss, $70,000. 


The Reo Motor Car Co., Newark, N. J., has acquired prop- 
erty at 39 William St., and will establish a large sales room 
and repair plant. The repair plant will be equipped for all 
classes of work. W. E. Dunsenberry is Mer. 


The American Steel Co., Trenton, N. J., will build a three- 
story, brick and iron addition to its plant on Hamilton Ave., 
to cost $75,000. 


Atkinson Bros., Tuckerton, N. J., are building a concrete 
garage. It will be 45x120 ft. and equipped for storage and 
repair work. ; 

The Lehigh Bolt & Nut Co., Allentown, Penn., has pur- 
chased a four-acre site on which it will build a shop. 

William Mohler, Ebensburg, Pa., will build a 64x154-ft. 
garage at High and Julian Sts. 


the Allegheny Foundry & Machine Co., Glassmere, Penn., 
will spend $15,000 in new equipment, including lathes, drili 
presses, planers, etc. David J. Nichols is the Supt. 


_ The Middletown Car Co., Middletown, Penn., plans exten- 
sive additions to its car barns and repair shop. 


P. M. Cohen, Brandywine and 20th Sts., Philadelphia, Penn., 
has filed plans for a three-story, 70x115-ft brick and concrete 
garage. 


Robert Callopay, 429 Queen Lane, Philadelphia, Penn., has 
filed plans for a one-story, 24x82-ft. garage, to cost $106,000. 


_ A. Raymond Raff, 221 Turner St., Philadelphia, Penn., has 
++ eae for a three-story, 17x36 ft. pattern shop, to cost 


Morris Gibb, Philadelphia, Penn., will build a one-story, 
60x140-ft. brick garage, at York Rd. and Rockland St. 


The Sharon Hudson Auto Co., Sharon, Penn., will build a 
70-ft. front concrete garage on Vine St. 


The Hench & Draingold Co., York, Penn., will build a large 
shop, for the manufacture of agricultural implements. 


Henry L. Brown, Washington, D. C., will build a $12,000 
garage, at Greenhill Ave. and 14th St. 


SOUTHERN STATES 


The Southern R.R Co. will enlarge its yards and shop 
facilities at Richmond, Va. The work includes construction 
of warehouse, shops, roundhouse, etc. 


The Atlantic Coast Line Ry. Co. will erect car shops, 
roundhouse, turntable, plaining mill, etc., at Florence, N. C., 
to cost about $110,000. 

J. Bart Davis, of New Orleans, La., is president of a com- 
pany, with $1,000,000 capital, which will build an automobile 
plant for the manufacture of runabouts, freight trucks, gaso- 
line engines, etc. 

The Mobile & Chio R.R. will spend $60,000 in the construc- 
tion of shops at its Claymore yards, Jackson, Tenn, 


MIDDLE WEST 


The Standard Motor Co., Barberton, Ohio, plans to build a 
$15,000 garage and repair shop. 

The Richards Automobile Co., Cleveland, Ohio, plans to 
build a new shop. 

The Metalic Packing & Mfg. Co., Elyria, Ohio, will increase 
the capacity of its plant. 

The Andrews Hitchcock Iron Co., Hubbard, Ohio, will build 
an open hearth steel plant. 


The National Pin & Bracket Co., Madison, Ind., whose plant 
was recently destroyed by fire, is rebuilding. 


A. B. Chanel, Battle Creek, Mich., plans to build a one- 
story, 36x131-ft. garage, on North McCamly St. 

S. H. Small, Battle Creek, Mich., will build a 55x125-ft. 
farage at 285 Maple St. 

We are advised by the Michigan Electric Welding Co., 514 


Hart Ave., Detroit, Mich., that it has just completed an addi- 
tion to its plant of 4000 ft. area. C. F. Clark is the Mer. 


The Walker-Wiess Axle Co., Flint, Mich., plans to build a 
two-story, 50x300-ft. shop, costing $30,000. 


On June 30 fire damaged the plant of the Holland Launch 
& Engine Co., Holland, Mich. Loss, $8000. 


The Reo Motor Car Co., Lansing, Mich., plans to increase 
the capacity of its plant from 8000 a season to 12,000. 


A. Schirmer, Saginaw, Mich., plans to build a two-story, 
80x120-ft. brick garage. 

On July 5 fire destroyed the roundhouse of the Grand 
Trunk Ry. Co., at Chicago, Ill. Loss, $10,000. 

Barnhart Bros. & Spindler, Troop and Monroe 8Sts., Chicago, 
Ill., will build a 200x236-ft. type foundry, costing $200 000. 

J. H. Jones, 7238 Bond Ave., Chicago, IIl., will build a $3000 
garage. 

The Lake Superior Iron & Chemical So., Ashland, Wis., 
will build an addition, doubling the capacity of its chemical 
plant. 

WEST OF THE MISSISSIPPI 

The Carter Carburetor Co. has purchased a factory and 
site on North Spring St., St. Louis, and will occupy the fac- 
tory and construct a foundry on the site for the manufacture 
of brass castings. 

The Davis Boring Tool Co., St. Louis, Mo., has about com- 
pleted plans to open a factory a St. Charles, Mo. 

The Empire Zinc Co., Hanover, N. M., will construct a con- 
centrating plant. 

WESTERN STATES 

It is reported that the Atchison, Topeka & Sante Fe Ry. Co. 

will erect a repair shop at Kingman, Ariz. 
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Machines and Methods in British 


Engine 

By 

SYNOPSIS—Machining gas-engine cylinders, 

shajis and frames, affords opportunity for a variety of 

methods and machines. This article shows how effectively 

the snout borer, the puncher-slotter and other machines 

are used in an English plant in building internal-com- 

bustion engines of various sizes. Working out crankshaft 
openings at one cut. 


craik- 


The name cf Crossley Brothers, Ltd., of Openshaw, 
Manchester, England, has been so long connected with the 
Luilding of gas engines of various sizes, that some of their 
methods will be of interest to mechanics in all parts of 
the world. 

The type of boring machine shown in Fig. 1 is largely 
used in this work; it is known as the “snout borer,” and 
is built in both large and small sizes by James Spencer 
& Co., of Hollinwood, Manchester. The large snout 
which runs out from the headstock supports the boring 
bar clear to the end and carries the cutter head. This 
snout can be of large size, only allowing for clearance in 
the cylinder after the cutter head has passed through. 

The cutter head carries several cutters which can be 
easily ground and adjusted, one of these being shown on 
another machine further down the line. 

The work, in this case a large cylinder liner, is held in 
suitable fixtures on a table which is fed along the bed by 
a central screw. As these liners are not very thick and 
it is necessary to secure an accurate bore, great care is 
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exercised in holding them to avoid distortion of any kind. 
Four setscrews are used at each end, these bearing on 
pads which distribute the pressure still more. It is not 
necessary to tighten sufficiently to take all the end thrust 














Fic. 2. Minune Sives or Crank Foreines 
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of the cutters, an end stop being used to assist in this, as 
can be seen. Those who are interested in simple ma- 
chines designed to do one class of work only will ap- 
preciate the use of these machines. 
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In this particular case the cut is 244 in. wide and the 
chip about 3%; in. thick, as can be seen from the full-sized 
illustration of a chip from this job in Fig. 4. This ex- 
plains why the machining is cheaper than forging, as all 





Fie. 3. Murr PuNncH AND SLOTTER FOR CRANKS 
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Fig. 4. Cure TAKEN ON PUNCHER SLOTTER 


MACHINING CRANKSHAFT ForGINGS 

The crankshaft forgings require considerable machin- 
ing as the crank itself is forged in a solid block as seen 
in Fig: 2., This is found cheaper than forging the crank 
to shape,*largely on account of the efficient machining 
methods employed. 

The substantial double-headed miller shown is by the 
same builders as the snout boring machines, and though 
a heavy machine in its way, is now being remodeled to 
scme extent to allow of a heavier cut and a faster feed. It 
is one of the many cases in all lands where machines are 
being brought up to the capacity of modern cutting steels. 

An idea of the holding fixtures used, as well as the type 
of cutter heads, can be readily obtained from an exam- 
ination of the illustration. 

After the slabbing of the sides, the crankshafts go to 
a machine known as the Muir puncher-slotter. This, as 
will be seen, is a heavily built slotter of rather short stroke 
with a special form of tool block or holder. In the two 
views shown, Fig. 3, it is trimming the outside of the 
crank, but the same cutter eats its way into the forging 
and slots out the full width of the crankpin at one cut. 








Fie. 5. GarpNer CRANK-TURNING MACHINE 


the old method of drilling out the center is done away 
with. 

This method has been found so successful that a larger 
size of machine is now on order, with a stroke of 18 i. 
to handle extra large crankshafts in the same way. 

Next comes the turning of the crankpins, which is also 
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a great advance over the older methods. The machine is 
illustrated in Fig. 5 and is known as a Gardner crankpin 
turning machine. 


A Heavy Cranx-Pin TURNER 


A large, hollow spindle carries the crank inside it so as 
to bring the crankpin in the center as can be seen. The 
checks are gripped solidly in the special chuck arranged 
on the end of the spindle,while.the outer end.isewpported 
in the arm which is clamped to the shaft and also runs on 
the dead or tail center. 

Held in this rigid manner, a tool can be used which is 
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cesired position. This is accomplished much more easily 
than might be imagined by means of.a ball bearing under 
the table. This bearing is not operative in any way ex- 
cept when the small curved handle in front of the table is 
pulled out. This controls a device which throws the 
load on the balls and allows the table to be easily turned. 
Pushing the handle in drops the balls out of contact and 
lowers the table into solid contact with the cross-slide on 
the carriage. 

This shop is one of many in both countries which has 
so outgrown its original plant as to make many additions 
recessary. These are being harmonized so far as possible 





Fic. 6. Mrtiine Gas-ENGINE FRAMEs ON A PEARN-RicHAaRDS MACHINE 


the full width of the crankpin and is fed straight into the 
work just as much crankpin grinding is now done. And, 
although it is always a mean job to cut down square 
stock in turning to a round, the large spindle and gen- 
eral rigidity of the machine makes this easily possible. 
In fact, the makers are so sure of their design and 
workmanship that they guarantee both the roundness 
and parallelism of the pins to within 0.001 in. 

Here again the work has been satisfactory enough to 
warrant ordering a second and much larger machine for 
the largest-sized cranks made, the new machine swinging 
31 in. The general arrangement of the drive as well as 
the speed changes can be seen at the head of the machine. 

A method of using the Pearn-Richards boring and 
milling machine, which seems to be popular in British 
shops, is shown in Fig. 6. In this case a set of gang cut- 
ters is mounted on the special chuck or tool head, these 
being arranged for milling an engine frame to receive the 
crankshaft boxes. 

By swinging the table half way round, and without 
resetting the work in any way, the guides are bored by a 
suitable bar and the end faced off to receive the cylinder. 
Any other milling, boring or facing is also done on any 
of the four sides by turning the upper table into the 


under a definite working plan which is overcoming many 
of the obstacles usually encountered in a plant of this 
kind. Careful attention to detail is making it more effi- 
cient than many newer plants. 


The Problem of Hiring Men 


By ENTROPY 


The principles of civil service appear to be funda- 
mentally correct. It becomes necessary in all cases 
where large numbers of employees are concerned, irres- 
pective of questions of politics. If more men are hired 
than one man can look after questions always arise as to 
the method whereby they are selected and the rate of 
wages at which they are employed. If, as is usual, each 
foreman selects and within limits sets wage rates, he can 
be held responsible for output, but that responsibility 
is wholly intangible. It meuns only that if he does not 
make good he will have to hunt another job. If he 
wishes to make his department an asylum for his poor 
relations or if he wishes to farm out the jobs on the 
basis of a commission to himself there is nothing to 
hinder him except his own sense of decency or the 
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fear that his department cannot carry the burden and 
still make good as to output. 

Civil service in political circles was intended as a 
measure of relief for those who had been in the habit of 
dispensing patronage. They sufiered from the impor- 
tunities of those who wanted jobs and of those who 
wanted something soft for their friends or others to 
whom they had become obligated. In large shops the 
same thing is becoming necessary for the sake of im- 
proving the work done. The pressure which can be 
brought to bear on a foreman by his friends or his credi- 
tors is something overwhelming. Very few men are proof 
against the bitter necessity of playing into some other 
man’s hands to save their own jobs or to stave off finan- 
cial disaster. A committee or an employing agent can 
be placed in a position of independence much more easily 
and safely than all the foremen who might hire their 
own subordinates. 

If his work is to be effective he must be independent, 
he must be out of debt, he must not be allowed to hire 
anyone within a certain degree of consanguinity, and a 
list of all those must be at hand, and he must be made 
to realize that no interference will come from higher 
up, no matter what importunities there may be. His 
job should be to keep a list of eligibles from which in- 
dividual workmen should be drawn as wanted by the 
foremen. There need be no restrictions within this list 
of eligibles for given jobs, and no foreman should be 
obliged to keep a man under him with whom he does 
not get along smoothly after a reasonable time. On the 
other hand we are coming to have more respect for the 
right to employment of workmen than we did a few 
years ago. This is not altogether altruistic, but we 
realize that the total yearly income of each man is what 
he can spend and that it is cheaper for us to see that 
every man possible works all the time possible. 

An example of this is in the building trades, where 
men work according to the weather, and according to 
the jobs that offer, and where the cost of building is 
unnecessarily high because of the high hourly pay which 
is necessary to maintain a reasonable yearly income. So 
a man once employed should be kept at work until it is 
found that there is not work for him in the shop at 
which he can earn a wage that satisfies him. This may 
mean trying him out in a number of departments under 
a number of different foremen. Just how men shall be 
selected by the employing agent is not a matter that can 
be brought down to a set rule, much as we might like 
to do it. The system used in municipal civil service 
examinations is impracticable and is doing much to 
discredit the service. It would be absurd to pick out ma- 
chinists on the basis of their ability to write good Eng- 
lish and to solve problems in high-school algebra. 


PrRAcTICAL TESTS OF ABILITY 


The examination should be an examination into what 
the candidate can do instead of into what he may have 
stored away in his head for the time being. It should 
be possible to test out a workman’s ability to measure 
with micrometers and with verniers if nothing else. We 
often wonder if we realize sufficiently how large a bear- 
ing this question of making accurate measurements 
has on a man’s ability. There are few men who cannot 
work as close as they can measure, or as close as they can 
be persuaded to measure. The next fundamental thing 
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for a machinist to know is how to set and grind a cutting 
tool so that it will cut freely. It should not take may 
minutes to find out about that in the shop. Beyond 
these two things his value will depend on his expericnce 
over a variety of work and the use of a variety of ma- 
chines, and most of all his attitude toward his work. 
These things can be found out only from his previous 
employers or his immediate foremen. The spirit in 
which he works, whether it is to do the most or the 
least for his money, and his observance of things around 
him so that he may take an intelligent interest in what 
he is working on are the largest factors in the probability 
of his making a good workman. If it were only possible 
to get employers when they discharge a man to sit down 
with him and tell him his real shortcomings we might 
get over a great deal of unpleasant and expensive mis- 
understanding. 


# 
A Useful Annealing Device 


By O. CLERKENWELL 


It often happens that punchings have to be softened 
at one end so as to bend in another operation of the 
press. 

In the device shown to facilitate this annealing, A is 
a cast-iron wheel working on two uprights by means 
of a worm and bevel gear C which causes it to rotate at 
a slow speed. The operator can easily drop the blanks 
into slots D which have been milled in the cast-iron 
wheel. As the pieces pass the small gas flume FZ they are 
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A Userut ANNEALING DEVICE 


brought to a red heat and fall out of the wheel by gravity 
into the trough of water F to cool. This makes a very 
quick and reliable way of annealing. The device is es- 
pecially good in telephone and electrical work and is a 
time saver. 


i) 


In a paper dealing with the balancing of internal-combus- 
tion engines, presented before the Institution of Mechanical 
Engineers, it is pointed out that in marine work a very high 
standard of balance has been set by the steam turbine; for 
motor-car and aviation purposes an even higher standard is 
required for the following reason: When an engine with a 
very light framing is mounted on a light fusilage, the inertia 
forces, which are relatively large, unless well balanced 
among themselves, will communicate vibration to the whole 
machine. Long-distance flying is at present largely a matter 
of endurance of the pilot, and vibration, apart from its effect 
upon the engine and fusilage, induces fatigue and saps the 
nerves of the pilot and marksman. 
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Inspection System of Machine Shop’ 


By Wma. B. 


SY\ OPSIS—The importance of a thorough system of 
inspection for the rough and finished parts is discussed. 
The inspection department should be well organized and 
all defects in parts should be noted on a suitable form. 
This will permit the making out of shortage slips and new 
parts may be ordered accordingly. The number of pieces 
from each lot to be inspected should be governed by the 
method used in manufacturing. With parts made in 
automatics or accurate jigs, inspection of only a percent- 
age is necessary. 
9 

The necessity for a thorough system of inspection and 
the advantages gained thereby are now recognized by ali 
modern manufacturing concerns so that wherezs 10 or 15 
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Fic. 1. Ta@ ror SpoiLep Worx 

years ago the work of inspection was relegated to an in- 
ferior position among shop duties, it now occupies a place 
in the front rank, where it wil! positively remain. 

As an illustration cf the growing importance of inspec- 
tion there are being established testing and inspection 
bureaus that make a business of inspecting and testing 
factory and mill products, as wire, cables, flexible tubing, 
hose, bar steel, and the like at regular intervals, provid- 
ing label service or the equivalent for all materials in- 
spected and passed by them. The general purpose of 
such inspection is, as one firm of this kind states, not 


*‘Shop Superintendence 
*General inspector, American Tool Works Co., Cincinnati, 
Ohio. 
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only to provide consumers with the fullest possible guar- 
antee of reliability and the maintenance of dIngh stand- 
ards in design and materials, but, at the same time to 
afford manufacturers means whereby their products will 
be easily and universally recognized in the field in dis- 
tinction to inferior and unapproved goods; and further, 
that such inspection will be an aid to manufacturers in 
keeping up the quality of work and supervision to a point 
which will best serve the interests of all concerned. 


ORGANIZATION OF AN INSPECTION DEPARTMENT 


Organization of an inspection system means practically 
the employment of enough inspectors so that each piece 
may be inspected after each operation and defective or 
spoiled pieces may be caught before any more time is 
spent on them. 

Another case where an inspector proves his value 
is, when a complete lot comes to him not only inspecting 
it but keeping a correct count so that in case of a short- 
age the previous operator or department must account for 
it whether it was spoiled or defective. If the last oper- 
ator or department cannot account for it the inspector 
gets out a shortage slip against that department which 
will be turned in to the cost department who will figure 
the loss and at the end of the month send an itemized 
account to each respective department showing the heads 
of departments how much work has been spoiled. At the 
same time a record is also kept in the office and at the 
end of the year this will aid in the company’s stock tak- 
ing. In case a piece is spoiled such a tag as Fig. 1 may 
be attached, preventing any confusion. 

Careful records are kept of materials rejected or found 
defective in any respect and steps are taken to see that 
such materials are promptly disposed of to prevent any 
possibility of their becoming mixed with accepted ma- 
terials. 


Not Necessary To Inspect Every PIEcE 


In the inspection of the company’s apparatus, endeavor 
is constantly made in each department to inspect the 
work during the actual making as well as upon its com- 
rletion. When it is remembered that in the stockroom 
ledger there are listed approximately thousands of differ- 
ent items, one will appreciate in some degree the enor- 
mous volume of work going through the works and con- 
sequently through the inspection department. 

It is a physical impossibility without increasing the 
force out of all proportion to inspect every individual! 
piece. It is also equally unnecessary to do so since many 
of the items are made by automatic or semi-automatic 
machinery or its equivalent and with all such work it is 
sufficient to inspect on a percentage basis, for example, 
screw-machine parts and other repetition work. After 
the tools are once properly set for work of this kind, it 
is only necessary to prevent them wearing or getting out 
of alignment. When this contingency has been guarded 
against an inspection of a few per cent. of the finished 
material is quite as efficient as an inspection of every one 
piece. 

On the other hand, apparatus which is not made by 
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automatic devices or which is not mamrteétured in. suf- 
ficient quantities to warrant the making of dies and limit 
gages, templates and the like, requires detail inspection 
of all its parts and this the company aims to give. 

Next to inspecting the work before it leaves the ma- 
chine or bench, that is, while still incomplete and in the 
hands of the workman, the second best method is to have 
the material after each operation delivered with an iden- 
tification card, over a counter or into a separate inspec- 
tion room where it can be thoroughly inspected and 
passed or rejected. If satisfactory, it is retained and in 
due course reissued over the counter to another workman 
for the succeeding operation. Where the work is small, 
this method will give excellent results, but in the ma- 
jority of instances procedure of this kind is not possible 
on account of the large shape or awkward size of pieces 
which would require too much labor to handle. It then 
becomes necessary for the inspector to go to the work and 
inspect it and put his special stamp on it or an inspection 
tag as seen in Fig. 2. 

It will be found advisable when the size of piece per- 
mits to stamp it while in the rough state with a serial 
number and to link each serial number with the check 
numbers of the various workmen who perform the work 
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Fie. 2. A Type or INSPECTION CARD 


on it. In this way defective work can always be traced 
back to the right person, no matter what time may elapse 
between the machining operations and the inspection. 

In some classes of apparatus the nature of work is such 
that each operation serves as a check on the preceding 
one. Where such is the case the workmen themselves act 
as inspectors. Carrying this out still further, some con- 
cerns hold each workman responsible for any work that 
may be performed by him on a piece on which any of the 
preceding operations by other workmen have been incor- 
rectly done. 

All defects or deviations from the drawings and speci- 
fications noted by the inspectors during the inspection of 
material, or appearing in the assembling of the ma- 
chinery are given most careful consideration to determine 
whether the piece should be scrapped outright, whether 
it may still be rectified or, if the feature be an unimpor- 
tant one, whether the material may be passed as it stands. 
A full knowledge of the situation is required before an 
intelligent decision can be arrived at. 

If a decision cannot be given by the inspector himself, 
the matter is at once referred to the heads of the de- 
partment involved. If it seems advisable all work likely 
to be affected is stopped pending a conclusion. 

Complaints received from the outside that is, either 
from the erecting department or district offices are, if 
applying to the works, referred to the inspection depart- 
ment where they are thoroughly investigated. A written 
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report is then made on each te the manager of the wo-ks 
and to the erecting department, or to the correspond:ng 
department, for transmission to the proper district offices, 

These complaints are classified on a monthly basis and 
treated similarly to defects occurring in the works. 

When complaints received from outside affect the de- 
sign only they are referred to the engineering department 
where an analogous course of procedure is followed. A 
record of all complaints is maintained by the manage- 
ment to whom are transmitted by the correspondence, 
erecting, engineering and manager of the works depart- 
ment, copies of such correspondence as may be required 
from time to time in connection with further inquiry 
which it may seem desirable from the point of view of 
the management to institute. 


INSPECTING FOR DEFECTS IN WORKMANSHIP 


Defects due to workmanship are undoubtedly more 
difficult to deal with than those due either to design or to 
material, though it is not the intention for a moment to 
convey the idea that any of them is easy. 

In case of a defect due to workmanship, while letters 
or any other information are sent to the assembling de 
partments giving full instructions how to proceed in the 
future it is necessary to follow up such instructions to 
see that they are properly carried out. There must be 
a feeling of coéperation between the insoectors and the 
foremen if the work of the inspection is to be carried out 
effectively although inspectors should not be controlled 
by any foreman of any department except a Chief Inspec- 
tor. 

Machinery must be inspected with regard to its fitness 
for the use intended and this is where discrimination may 
be shown to advantage. Drawings sometimes call for ab- 
solute measurements, that is, they give single measure- 
ments to work to and do not specify what will be accepted 
and what will not, in the matter of variation in the ab- 
solute size. 

As it is neither possible nor necessary in the vast ma- 
jority of commercial operations to reach an absolute de- 
gree of refinement, the question is really one of relative 
accuracy. In other words, between what limits of va- 
riation either way from the exact dimensions must the 
error be confined if the work is still to be satisfactory? 
No proper answer can be given until the nature of the 
work be known. Here are two samples of opposite ex- 
tremes. One allows a maximum variation of the given 
dimensions, in the other no variation must enter. Be- 
tween these there is an almost infinite number and va- 
riety of graduations. It is the business of the inspectors 
1o differentiate between them, by no mears a simple task, 
and upon their respective abilities to do so depends their 
success in the inspection department. 

The company in selecting foremen gives preference to 
inspectors and rate setters, or feed and speed men, as 
the latter are sometimes called. 

The efficiency of inspection depends largely upon the 
aid received from the engineering, correspondence testing 
or other departments, members of which are more or 
less in touch with manufacturing processes and are thus 
able to make many helpful suggestions. Of equal value 
are letters received from the erecting department of va- 
rious districts of offices, even though these be in some in- 
stances, complaints regarding defects. Inspectors shouid 
constantly be impressed with the fact that no one can es- 





tir 
tri 


C0! 
the 
ap 
th 


no 
the 


are 
en 
up 


in 


te! 
act 
bu 
tro 
ide 


rel 


wel 
ble 
of » 
of 

of | 
in 

tle 


set 
duc 
me 
in 

ma 
mu 


use 
anc 
gr: 





23, 1914 AMERICAN 





{imate the possible harmful effect any trouble, even when 
trivial, may create in the minds of customers. 

It will he found useful when complaints are received 
concerning defective workmanship to send now and again 
the inspector and foreman of the department in which the 
apparatus was built to see for themselves the causes of 
the trouble; in this way their viewpoint will be broadened. 

No matter how many precautions are taken to have 
nothing but perfect machinery shipped from the works 
there will be certain points, particu'arly in connection 
with new lines of machinery or in applications of stand- 
ard apparatus, that can be gleaned from actual experi- 
ence. Hence the works are dependent to quite an extent 
upon district offices and the erecting department in keep- 
ing them thoroughly posted on all matters of this kind. 

A High-Speed Cam Curve 


sy Livingston MIDDLEDITCH, Jr. 


Perhaps the main reason that high-speed cams have 
not proved completely satisfactory is that too little at- 
tention has been paid to the principles underlying their 
action. Quite frequently they have been designed with 
but little thought given to the various factors that con- 
trol their smooth running. The primitive cut-and-try 
idea of “chopping off the high spots” with a file has been 
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Fie. 1. DispLaAcEMENT CURVE 


relied on to give the smooth operation that distinguishes 
a thoroughly good cam from a poorly designed one. 

Assuming the cam mechanism suited to its task and 
well designed and proportioned, and the cam itself capa- 
ble of effectively taking care of the required motions and 
of the stresses imposed ; then smooth running is a matter 
of using the proper contour on the cam. ‘The solution 
of the problem lies in easing off the starts and stops and 
in making the motions of the driven mechanism as gen- 
tle as possible, by the use of the proper cam curve. 

In high-speed machines it is impractical to attempt to 
sct a body in motion instantaneously since the forces pro- 
duced are great (theoretically infinite). The displace- 
ment diagram of Fig. 1 is unsuited for cams except those 
in very low-speed service, such as the cams of an auto- 
matic serew machine. For higher-speed service they 
must be eased off by a curve such as the dotted line. 


Tue Harmonic Curve 


The harmonic curve, as shown in Fig. 2 at A is much 
used since it is easy to construct on the drawing board 
an] it serves to make the start or stop of the motion 
gredual. From this curve the pressure, due to the 
motion, between cam and follower is seen to be quite 
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Jarge at starting. It is eased off well at the middle of 
the rise at the change from acceleration to retardation. 
It attains quite a large negative value at the end of the 
rise, indicating a tendency for the follower to jump clear 
of the cam at high running speeds. 

The parabola or “gravity curve” B has been used, since 
for it the acceleration is uniform and the shock at start- 
ing and stopping is considerably Jess than for the har- 
monic. This consists of two parabolic sections, one of 
which is inverted. The two come tangent at the inflection 
point, the point of change from acceleration to retarda- 
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Fig. 2. COMPARISON OF CURVES 

tion. The forces are notably discontinuous at this 
point. 


The curve C has acceleration as shown. The force is 
gradually applied, gradually changed at the inflection 
point, and gradually disappears at the top of the rise. 
This curve has the equation s k (t-sin t) where k is 
any convenient constant and ¢ is measured in radians or 
aw-measure. For lack of a name, we will call it “t-sin t,” 
from its equation, 





s = k (t-sin t) 
Tor the harmonic: 
s = k (sin ?t) 
and for the parabola: 
s = k (% al) 
Tue Curves COMPARED 


The three curves shown in Fig. 2, are given to the 
same scale and for the same requirements for purposes of 
comparison. They are given only to the inflection point 
for from there to the end of motion is the same set of 
curves inverted and reversed. 

All three curves start out horizontally. The ¢-sin ¢ 
lags below the others, giving a more gradual start. At 
the point of inflection, the parabola and the ¢-sin ¢ have 
the same slope (mathematically). They are not only 
tangent to each other at this point, but also to the line 
B-I which passes through the mid-point of the base. 
This fact is made good use of in the practical application 
of the curve. 

In dealing with elastic bodies in mechanics, it is found 
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that when a force is suddenly applied, the maximum 
stress produced is twice that produced if it be gradually 
applied. From the acceleration curves, it is seen that 
the force is applied suddenly in the harmonic and para- 
bola. The force is gradually applied in the ¢-sin ¢ curve. 
For this reason the action of a cam, laid out with the 
active parts according to this curve, would be smoother 
than that of one laid owt from the harmonic or even the 
parabola. 

To facilitate the laying out of the curve in practice, 
the values of equally spaced ordinates are given up to 
the inflection point. For the remainder of the travel 
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Fig. 3. Typr or ScALE USED 


the curve is inverted. From these values a scale may 
be constructed to facilitate still further the use of the 
curve. This scale is used with proportional dividers, or 
the proportioning may be done graphically on the draw- 
ing board. The scale is shown in Fig. 3, and two sets 
of ordinates are given in the table. 


Ten equally spaced ordinates Twelve equally spaced ordinates 
0 


0 0 0 

1 0.0052 1 0.0030 
2 0.0405 2 0.0236 
3 0.1335 3 0.0781 
4 0.3055 4 0.1812 
5 0.5708 5 0.3431 
6 0.9339 6 0.5708 
7 1.3901 7 0.8667 
8 1.9255 8 1.2284 
9 2.5184 9 1.6491 
10 3.1416 10 2.1180 
11 2.6210 

12 3.1416 


TABLE OF ORDINATES TO t — SIN t CURVE 

If conditions so require, the period of retardation may 
be made less than that of acceleration (or vice versa) by 
constructing this part of the curve to a smaller scale. 
In this event the point of inflection will not be in the 
mid point of the curve. In order that the curves may 
come tangent, and not meet at an angle, the distances 
moved through must be in the same ratio as their time 
periods, as is the case with the parabola when used in 
similar fashion. 

While not quite as easy to construct as the harmonic, 
it is just as easy to make use of in actual design as is 
the parabola. The action is smoother than either and 
the t-sin ¢t curve is therefore better fitted for use in high- 
speed cams, or wherever the cut-and-try cam has proven 
unsatisfactory. 
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Thread-Milling Fixtures for the 
Plain Miller 
By P. P. Ursan 


The illustration shows how an investment of a few dol- 
lars in a special milling fixture and formed cutter dis- 
pensed with a tedious and expensive thread-cutting opera- 
tion on the lathe. 

The steel shaft, Fig. 1, is turned in lots of 1500 on a 
Gridley multiple automatic to size, allowing 0.01 in. for 
grinding, where necessary, after case-hardening the pieces 
0.05 in. deep. After inspection for turning, the center 
driving key is milled with a formed cutter and then the 
clutch at the large end of the shaft is milled in a sep- 
arate operation. 
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Following this the right-hand buttress thread, 1:1 
threads per inch, is milled on a plain miller with a spe: :s! 
formed five-grooved high-speed cutter used with the / x- 
ture shown in Fig. 2. The fixture is bolted to the mi] 
table and held at the proper pitch angle by means of 4 
doweled key that fits in the slot in the miller table. The 
table is raised to the correct depth of the thread and the 
machine is now ready for the operation, which proceeds 
as follows: 

One of the pieces is pushed through the large opening 
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Fic. 1. THe Work 
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Fic. 2. THrREAD-MILLING FIXTURE 


in the bearing B and into the hole in the end of the lead 
screw A. A loose bushing C holding it rigidly, is then 
slipped in the bearing B and over the large end of the 
piece. The crank D is turned to the left as far as the lead 
screw A permits. The piece is set with the driving key 
standing vertical in the centér and the setscrew £ is then 
tightened, preventing the piece from turning in the hole 
in the lead screw. The table is now fed with the piece in 
the fixture directly below the center of the cutter, which 
mills five threads at once, and one turn of the crank D 
to the right finishes the thread. The table is fed away 
from the contact of the cutter. The loosening of the set- 
screw FE, allows the piece to be slipped out of the fixture 

This completes the operation, producing a smoott. and 
uniform thread of proper pitch and angle »rithout burrs, 
at the rate of 4.7 hr. per 100 pieces as against 15 hr. per 
100, as formerly cut on the lathe. A little figuring will 
reveal just how soon these special tools paid for them- 
selves. 

x 

That the present foreign trade of the United States is far 
short of its immediate possibilities is evident from a con- 
sideration of its area, commerce, and other economic factors 
in comparison with that of other leading countries, as set 
forth in comparative tables published in the “Statistical Ab- 
stract of the United States, 1913,” compiled by the Bureau 
of Foreign and Domestic Commerce. Thus the present ex- 
port trade of the United States, $2,500,000,000, represents 
about $25 per capita. A per capita basis equal to that of 
Argentina would raise the exports of the United States ‘to 


$5,000,000,090; and one equal to that of Belgium wouia poring 
its exports to $10,000,000,000 a year. 
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Automatic Operations in Manufac- 
turing Motorcycles 


By Rosnerr Mawson 


S) NOPSIS—Operations on motorcycle parts where sev- 
eval tools are used on automatics, are shown and de- 
scribed. Making a carburetor body in which the boring, 
rcaming, facing and spinning of the inner tube are per- 
formed on the automatic, A special attachment for turn- 
ing the outside of piston rings eccentric and the inside 
concentric is described. This rig gives good results and 
if a different size of ring were desired, few changes would 
be necessary. A micrometer depth gage of good design 
which is extensively used. 


~ 
o* 


In quantity production automatic machines are essen- 
tial if speed is to be obtained. A large number of these 
machines are used in the manufacture of the “Indian” 
motercycle at the works of the Hendee Manufacturing 
Co., Springfield, Mass. In this article some interesting 
methods of using these machines for various operations 
are described with illustrations, 

Fig. 1 shows the method of machining two-speed gear 
cases. The casting is held in the fixture A, being forced 
against fixed pins by screws as shown. As this is the 
first operation on this piece, the rough casting is used for 
setting and the fixed points are made so that they can be 
changed should the casting vary too much from the or- 
iginal setting of the fixture points. The fixture is made 





Fig. 1. Macuinrinea Two-Sprep Grar Cases 





Fie. 3. MACHINING CARBURETOR BODIES 








to slide between ways B, formed on the faceplate, which 
is attached to the head of the machine. The fixture is 
made with an index pin C, which locates into two settings 
in the faceplate for the correct spacing of the bored sur- 
faces. In this operation the surfaces are faced inside, 
bored, and the holes bored and reamed. The casting 
shown in the fixture is one finished in this operation. 
The various tools used may be seen in the turret of the 
machine, 

The halftone, Fig. 2, shows the machining of two en- 
gine sprockets on a double-head automatic. The pieces 
are held in three-jaw chucks. An idea of the special tool 
setup for this operation may be obtained from the il- 
lustration. The pieces are faced, the shoulder turned, 
the inside bored and hole bored complete before they are 
taken from the machine. The setup and method of ma- 
chining have been found to be successful, the pieces being 
machined at a low cost. 


MACHINING CARBURETOR BopIEs 


The machining operation on carburetor bodies is shown 
in Fig. 3. The bodies are held in the special chuck jaws 
A and the inside is bored with the tool B-and afterward 
reamed with the tool C. The needle guide hole through 
the small center boss is drilled with the tool D and 








Fie. 2. MACHINING ENGINE SPROCKETS 


Fie. 4. Macuintne CompusTion Heap 
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reamed with the tool Z. The inside of the inner flange 
is next bored to size to suit the tube diameter. The tube 
is then held in the holder F and spun into the carburetor 
body. One of the rough bodies is shown at G@ and one fin- 
ished with the tube spun into position at H. 

Fig. 4 shows the machining operation on a cylinder 
combustion head. This is located on dowel pins which 
fit into the bolt holes previously drilled, and is held 
on the fixture with the bolt A. The valve-guide hole is 
then drilled and bored, the seat faced and counterbored 
and the plug hole bored and tapped. In all 13 tools are 
used before the casting is removed from the fixture. One 
of the finished castings is shown at B and the tools used 
for the various operations may be seen in the turret 
and others on the ways of the machine. 


MACHINING THE Motor Basrs 


The halftone, Fig. 5, shows the machining operation on 
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hole in the casting, thus locating it. The casting se: 

back against a stop surface, and screws through eac! 
side plate C, hold it securely against the cutting strains. 
In this operation six tools are used; the style of faciny 
tool D should be noticed. This is made with a hand! 

which is attached to the tool. It is guided by a pilot in 
the casting being machined and when the facing is 
desired, the handle is thrown over. This is fitted with a 
stop so that the facing may be done to a predetermined 
depth. The tool is simple in construction, as may be 
seen, and performs accurate work. A similar construc- 
tion in the beveling tool # and the method of changing 
the stop when the tool shape is changed by grinding 
may be observed. One of the rough castings is shown at 
F and a finished one at G. 


MAKING Piston RInGs 


In the halftone, Fig. %, is shown a special attachment 


nC 





Fic. 6. MACHINING THE CYLINDER DoME 
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Fie. 7. MAKING THE Piston RrInes 


motor bases. The castings are located by fitting bolts 
A after the two halves have been fastened together 
with the parting-line bolts as shown, The arch B is 
then swung over the castings and the screw C tightened 
down onto them. The various tools used for facing, 
boring and counterboring the casting are carried on the 
turret of the machine. 

The machining of the cylinder domes is shown in Fig. 
6. The casting is held in the special faceplate fixture 
A. The bolt B is turned at the lower end to suit the 


Fia. 8. Use or Micrometer DEPTH GAGE 


designed and made at the factory for making piston 
rings. It is attached to a Gridley automatic and the pis- 
ton pot-casting A is held in the usual manner on the 
machine faceplate. The inside of the rings is bored 
concentric with the boring bar, as shown. The attach- 
ment is made with a bracket B, fastened on the side of 
the machine, which supports a shaft, the other end of 
which is supported in another bracket. The shaft is 
driven by a belted pulley at the same rate of speed as 
the machine. 
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(‘n the shaft is mounted an-eccentric (’, which. drives 
thr ugh the arm the rocker D. At the upper end of 
this rocker at the rear side, is fitted a slide #, which 
caries a turning tool. As the eccentric is made to have 
a iravel to suit the difference in thickness of the two 
sides of the ring and the tool traveling at the same rate 
of speed as the ring, it is turned eccentric on the out- 
side, while the inside is being bored concentric. This 
1ig has been found to be effective, as the same bore of 
piston is used for the various types of motorcycles pro- 
duced. 

The tool for cutting off the rings is of the usual mul- 
tiple type with staggered blades and may be seen at the 
rear in the illustration, which is of the front of the 
machine, 

Fig. 8 shows a micrometer depth gage which is used 
extensively at the factory. The thread of the screw A 
is made 40 to the inch and the thimble graduated in the 
same manner as commercial micrometers. The index 
pointer is obtained by the steel piece B. This is also made 
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grinders are set next to each other,.so that the cylinders 
are taken from the boring operation and finish ground 
without loss of time. 


& 


Advantage of Having Tools 
Made Outside 
By J. J. Hartiey* 


While modern factory systems have provided means 
to expedite the progress of regular production operation, 
but little if anything has been provided in the various 
“systems” to materially improve the traditional routine 
of the tool-making department. As a result it stands 
conspicuously beyond the control and close supervision of 
a strong productive organization. 

The older tool makers know how little progress has 
been made in expediting work in the tool-making as 
compared with manufacturing departments. They also 
know that there has been little appreciable improvement 











Fic. 9. Bortnc THE CYLINDERS 


with a stop at the upper end, which prevents the parts 
being removed and lost accidentally. The lower faces of 
the arch are made and ground to the desired height from 
the gage end of the screw. This gage is useful to the 
operator and also the inspector as he knows exactly how 
much must be taken off with a tool to secure the desired 
depth of counterbore. One of the assembled gages is 
shown at C. The casting to be tested is in the center. 


MACHINING THE CYLINDERS 


The illustration, Fig. 9, shows the operation of boring 
the cylinders. They are held in the special fixture A, 
which is fastened to the spindle of the machine. The 
casting is located by the finished surface B, also a sim- 
ilar surface C at the rear. The cover D is then dropped 
ever the casting and fastened with the swinging bolt. 
The cylinders are bored at the rate of 36 per hour. Two 
of the finish-bored cylinders are shown on the bed of 
the machine. 

Fig. 10 shows the grinding of the cylinders. It will be 
seen that the fixture for holding them is similar in con- 
struction to that used when boring. The cylinder is lo- 
cated by the two finished surfaces, front and rear, and 
the cover sets down on it. 


The boring machines and . 


Fic. 10. GRINDING THE CYLINDERS 


made in the class of machinery special to this depart- 
ment. 

The tool-making departments of our leading manufac- 
turers were producing equally as intricate work twenty- 
odd years ago, and fully as much as the manufacturer 
of today, except where high-speed cutting tools are used. 

Until a manufacturer reaches the stage where he can 
employ the minimum number of tool makers steadily a 
toolroom is a very expensive proposition, more especially 
as it is most difficult to induce the superintendent and 
foreman of the tool-making department to lay off com- 
petent men. 

These conditions have made the tool-making depart- 
ment a most expensive luxury rather than a necessity in 
the eyes of the management. There would therefore 
seem to be a great opportunity for conceins making a 
specialty of manufacturing special tools, providing they 
organize on a suitable factory system. 


INFLUENCE OF THE AUTOMOBILE BUSINESS 


Ten years ago there were comparatively few shops in 
the country making a specialty of tool and die making, 





*Superintendent Wagner Electric Mfg. Co., St. Louis, Mo. 
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but as the automobile business grew, and that so rapidly, 
the need for outside assistance increased accordingly. 
As a result, there are today a few well established con- 
cerns making a specialty of manufacturing jigs, ies, 
fixtures and special small tools to order and specifica- 
tions of the customer. 

This has almost solved the problem for the automo- 
bile manufacturer who produces new models every year. 
To properly equip a department for making the tools 
for new models in a factory turning out 25 or more 
automobiles per day involves an expenditure of many 
thousands of dollars for machinery, the employment of 
2 large force of tool and die makers at a maximum rate 
of wages, and the loss of thousands of feet of valuable 
floor space which could be devoted to the direct produc- 
tion of apparatus for the market. 

The manager knows in his manufacturing departments 
a specific daily output is produced as a result of con- 
centrating the energy of the organization on “produc- 
tion,” the tool-making department’s productive capacity 
is principally dependent upon the foreman. Too fre- 
quently he is without sufficient competent assistance. 

The claim that this is an age of specialists applies 
forcibly to the tool-making trade, particularly during 
the past 20 years, or since the bicycle and automobile 
industries created such a demand for men. The great 
demand for department foremen, general foremen, as- 
sistant superintendents and superintendents, together 
with a vast number who were attracted by the high 
wages obtainable on regular production operations, de- 
pleted the regular market of skilled men. 


RESULTS OF AN ORGANIZED TooLroom Force 


It is a pretty well known fact that tool makers gen- 
erally prefer new work to repairs and replacements, and 
therefore concerns making a specialty of manufacturing 
jigs, fixtures, dies, gages and special tools should have 
no difficulty in securing and keeping satisfied the best 
tool makers in the country, while manufacturing plants 
may have difficulty in doing so. 

With the executive organization devoting all its en- 
ergy solely to this class of work, a svstem that would 
best meet these various qualifications of the workmen 
could be evolved, which would result in minimum cost 
of production and maximum quality. 

Another demand which the organized toolroom force 
would be capable of supplying would be in the training 
of skilled men. A proportionately larger number of ap- 
prentices could be handled under much greater execu- 
tive supervision and thus would in time supply a high 
class of trained workmen. 

PAYMENT FoR TooLroom Work 


These conditions have influenced many manufacturers 
to have their tools furnished by outside concerns. In 
some cases the terms of settlement provide for payment 
on delivery and approval of the tools. While it can be 
appreciated that such an arrangement might naturally 
be expected by the customer, it is doubtful if the tool 
builder can successfully do business on this basis, as 
the extreme accuracy required and liability to accident 
on this class of work would compel him to quote prices 
ihat would appear exorbitant, particularly when applied 
to initial orders. Perhaps the most popular and satis- 
factory custom is to charge an hourly rate, varying from 
75c. per hour to $1 or more, according to the class of 
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work. Considering 45¢ to 50c. per hour as the standar 
wage for tool makers, and as paid by the manufacturers 
who maintain their own toolrooms, an average chai 
of 75e. per hour by tool manufacturers ought to pro 
attractive to customers. 

It is safe to say that few manufacturing concerns can 
tell within at least 25 per cent. of what their tool equip- 
ment costs, nor do they know how much has becom: 
obsolete. If these same concerns were to have their 
tools made by tool manufacturers, their purchasing-de- 
partment records would make a most satisfactory refer- 
ence for their tool equipment and costs. 


SoME EXPERIENCES OF OUTSIDE WorK. 


In 25 years’ experience in manufacturing I have placed 
orders with outside tool manufacturers in various parts 
of the country, representing thousands of dollars, with 
most satisfactory results. And even though the charge 
represented an average of about 85c. per hour, a saving 
was effected. I have also found it profitable to have 
the outside tool manufacturer make replacements of 
the most intricate tools, and can usually obtain a ma- 
terial reduction in the cost. Under this plan, I was 
able to employ a minimum number of workmen for 
emergency repairs and minimum tool-making equipment. 

Within the past two years I visited one of our leading 
automobile plants and was impressed by the absence of 
machinery. This prompted me to inquire where the 
tool-making shop was located, and I was amazed to find 
it consisted of one ordinary 20-in. drilling machine, 
one sensitive drilling machine, one power hacksaw, a 
pretty well worn 16-inch engine lathe and a bench with 
five vises, the whole occupying about 20 sq.ft. of floor 
space. The superintendent explained that he had the 
tools made in various parts of the country. I found 
him quite enthusiastic regarding his experience in plac- 
ing tool requirements with outside concerns, 

I believe that. today a great number of our larger 
corporations who are maintaining their own tool-making 
departments at an enormous expense would realize a 
material saving by placing orders for their tool equip- 
ment with the tool manufacturer who can guarantee ac- 
curacy and meet promises of delivery. It is probable 
if managers and superintendents would take the time to 
investigate this subject, a number would decide to give 
the outside manufacturer a trial, and others would make 
changes that would at least result in a material im- 
provement in their own tool-making departments. 


Description of a new vibratory testing machine formed a 
paper presented before the recent annual convention of the 
American Society for Testing Materials. For a number of 
years several of the large railroad systems have included a 
vibratory-test requirement in their specification for staybolt 
iron; other large consumers, while not actually purchasing 
iron under such a requirement, have given the property to 
resist vibratory strains marked consideration in placing their 
congracts. A study of the machines and methods of testing 
by the committee on stay-bolt and engine-bolt iron of the 
testing materials society indicated that the erratic results 
frequently obtained from specimens cut from the same bar 
and tested on the same machine, were due to the fact that 
the specimens, although apparently perfectly rigid in all 
cases, were held with different degrees of rigidity; further- 
more, the root of the thread of bolts differed to such an ex- 
tent in sharpness and smoothness as to exert a pronounced 
influence upon the number of vibrations the specimen would 
withstand. It was with a view of securing a machine that 
would overcome these defects, and which would also permit 
making such tests rapidly with a high degree of accuracy, 
that the machine described was developed. 
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Some Applications of the Oxyacet- 
ylene Process 


By F. G. Cospurn* 


S) NOPSIS—Ezamples of the use of the oxyacetylene 
torch are shown; the time required for the cutting op- 
erations and their total cost are given. Making a davit 
collar out of a solid billet of steel is one interesting ex- 
ample. When using an electrically driven torch very ac- 
curate work is obtained, only a small amount of metal 
having to be subsequently machined away. 
% 

Even to one who has been following rather closely the 
development of the use of the oxyacetylene torch, the 
progress made is really remarkable. 

Several years ago a plant was installed in one of the 
large navy yards, the idea being to utilize it principally 
for welding in connection with sheet-metal work, to 
supersede both seamed and riveted joints. This shows 
what its field was considered to be at that time. Two 


but there is a better field for a high degree of specialized 
development ; and this kind of work has not been any too 
thoroughly investigated. 

It is quite remarkable, for example, how much can be 
done with it in the forge shop. A forger on medium 
heavy work, and his gang, will average about $10 per 
day, and the overhead will raise this another 10, so that 
only an hour lopped off a job is a saving worth going 
after. ‘This leads easily to the idea that even if the torch 
cannot itself do all the work, it may be worked in profit- 
ably as an intermediate process. 


CUTTING OPENING IN FURNACE Door 


Take, for example, the illustration shown in Fig. 1. 
The 24x18-in. hollow rectangle is the rough forging for 
a furnace-door frame. The original billet was forged out 








Fie. 1. Currine Opentne in Door FRAME 
years later a $5000 plant was installed in another yard, 
where previously there had been but two or three torches 
and half a dozen gas tanks, and even that little equipment 
had not been kept busy. So there was a subject for argu- 
ment, indeed; and on the face of it, it did look absurd. 
But the development was pushed so rapidly that there 
has never been cause to apologize for excess capacity. 

When cutting openings in steel plate some operators 
first drill around, then the torch operator’s job is to cut 
the edges straight. The proper way to do the job is to 
cut it with the torch in the first place, using a motor- 
driven torch. The cut will look as if it had been planed. 
The cut can be made in less than one-tenth the time nec- 
essary to drill it. 

In straight manufacturing plants putting out limited 
lines, there is not the varied field, perhaps, for the outfit 
that is found in shipbuilding and repair yards, car- and 
iocomotive-building plants, railroad shops, and the like, 
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Fie. 2, Maxine THirmspite Eye ror Wire HaMMER 
in one heat to a 6-in. slab, and the inside was then cut 
out of it in 22 min. The smith would have to forge this 
out of the solid, over an arbor, and the heating time for 
but one of his heats would be 20 min., at least. 

Another example is illustrated in Fig. 2. The whitened 
piece A is a solid thimble for the eye in an end of a 6-in. 
steel wire hammer. These eyes are ordinarily forged up 
solid, the hole punched out (to take the shackle), and the 
edge hollowed out—as it must be, to receive the hawser— 
by the smith. This, it can readily be seen, is an expen- 
sive job. Using the torch, however, an edge of a flat 
plate is hollowed out in the planer, the other edge cut 
by the torch to the profile shown on the piece B, and then 
the smith bends the piece up to form the eve. Made this 
way, such an eye will cost about $4; a smith would not 
look at it for that money. 

Automobile and other small-engine crankshafts and 
connecting-rods are drop forged; but when the forging 
gets too large to make under the drop hammer, the ma- 
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terial between the webs of crankshafts, and between the 
arms of the yokes of connecting-rods must either be 
forged out or be drilled out. The cutting limit of the 
oxyacetylene torch, in thickness, is about 8 in., but there 
are a large number of these forgings made within that 
limit. Above the limit, the oxyhydric torch takes its 
place, however, with the same facility. 


eercwe Mag aA CRANKSHAFT 


In the case of a two-throw crankshaft made recently, 
the four webs were made in one flat slab; three cuts 4 
in. deep in 3% in. thickness were taken out in 20 min. 


with the cutting torch, and the shaft twisted and an- 
nealed. And, in the case of a connecting-rod 2 ft. long, 
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off such shapes as channels, and I-bars. At the Phi »- 
delphia Navy Yard there was a fine one, mounted or a 
rotating table so that beveled cuts could be easily mace. 
It was taken out, and thereafter, all cutting of shapes 
was done with the torch; the torch can be brought io 
the shape for a fraction of what it used to cost to get the 
shape to the cold saw, and the cut is made in much less 
time. 
A Davit CoLLaR 


There are some cutting jobs that are so complete that 
the smith is eliminated altogether. In Fig. 3 is shown 
the rough forging of a davit collar. It is hardly right 
to call it a “forging,” for it was not forged, but the term 
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Fie. 3. Maxine a Davit COLLAR 
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Fic. 5. ReparrRinc A Pump MANIFOLD 


the yoke, 8 in. long, was cut through 6-in. thickness, in 
8 min. 

In shipyard-forge shops a common forging is the mast- 
band; and the method of forging it is a source of discus- 
sion and argument. Some smiths forge them solid, others 
build them up—especially old-fashioned smiths who were 
brought up on wrought iron. The oxvacetylene torch has 
changed the whole situation; by using it to do part of the 
work, the cost of the job is diminished about two-thirds 
below anything we had ever hoped to realize by straight 
forging. On a fairly complicated band, a saving of at 
least $35 may be counted on. 

In shipyards and structural-steel shops one finds cold 
saws—sometimes of expensive type, too—used for cutting 














Fie. 4. Maxine a LArGE WRENCH 





Fic. 6. PREPARING THE MANIFOLD 


will answer, as it is in about the same condition as the 
smith would put it for the machine shop—except that 
there is slightly less finish to remove—a scant 1 in. 
This collar was cut directly from the billet in 15 min. 
The excess material is in three large pieces, which can 
be utilized in the forge shop; hence, there is no material 
waste. A smith could not make a good start on this job 
for what it cost complete by the torch. 

Fig. 4 illustrates another case of forging with the torch. 
It shows a large marine-engine wrench, which was cut 
from a 2-in. nickel-steel plate, all ready for the machine 
shop, in 23 min., at a cost of $1.06, including gas. 

This remarkable cutting work is made possible by the 
use of an electric motor-driven torch, which is held at a 
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constant distance from the work, advanced at uniform 
peed, and guided closely to the line; it is in these three 
particulars that the hand, unaided, is lacking. The davit 
collar, for example, if cut by hand, would be a rough- 
looking job; it would not be safe to allow less than % 
in. for finish—which would have run up the machine- 
shop cost considerably. In general, it may be said that 
without the motor-driven toreh the process would not 
have anywhere near so wide a field of utility. This is 
another case of the application of the principle of trans- 
ference of skill, a principle which has been most ef- 
fectively discussed in the AMERICAN MACHINIST. 

When discussing oxyacetylene work, one naturally 
drifts to the subject of repairs. Repairs are all jobbing 
work, and almost exclusively are welding operations, al- 
though once in a while a sizeable cutting job turns up. 
In ship-repair work the cutting torch finds a wide field, 
but such work is production, for a shipyard or navy yard. 
The torch is useful in cutting away structural work in 
the way of repairs; an oxyacetylene operator can cut out 
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this wall, and the top covered in by sheets of asbestos mill- 
board. The casting is brought to a good red heat all over 
before welding is started, and the heat maintained until 
the welding is finished. This prevents warps and strains 
that would result if the weld were made on a cold cast- 
ing. To make the weld easy to machine, a special grade 
of cast iron, in sticks, or of iron wire, must be used to 
fill in with, and the metal in the-weld must be skillfully 
puddled, so to speak. Properly done, the material in the 
weld will machine as well as the rest of the casting. 


REPAIRING A CENTRIFUGAL PumMpP 


In the illustrations, Figs. 7 and 8, is shown another 
repair job in which the torch saved some money. This 
is a casing for a centrifugal pump, which developed 
cracks, seven in number, marked A, and a V-shaped piece 
B had to be put in the discharge flange. This was a diffi- 
cult job. In the first place, a casting like this will warp 
badly if not well strapped and supported to prevent it. 
In this case there was warping in spite of the strapping. 
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rivets three times as fast as a chipper with a pneumatic 
tool, and for cutting frames, deck beams, floors, and the 
like, the torch is also more rapid than the chipper. If 
the steel work has been painted—and it usually has been, 
many coats—the torch burns the paint, giving off fumes 
of lead and zine, which will poison an operator so thor- 
oughly in a day’s work as to lay him up for two or three 
days; so it is necessary to scale the paint off the steel in 
the way of the cuts, but, even then, the torch pays better 
than the pneumatic hammer. 


REPAIRING A Pump MANIFOLD 


In Fig. 5 is illustrated a cast-iron pump manifold, 
which was saved by the use of the torch; the area at A 
shows where the crack was located—it extended well 
into the flange. The repairs cost less than $15, which is 
to be compared with the cost of a new, machined casting 
—about $200, including the pattern. 

In doing a welding job like this, the casting is set on 
a dirt or concrete floor and a wall of firebrick built up 
around it—the lower courses of this wall are shown in 
Fig. 6, a charcoal fire is built around the casting, inside 


Hovusine ror CENTRIFUGAL Pump 
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Moreover, it takes a long time to make the welds—in this 
case, due to the large number and extent of the cracks, 
about 16 hr. Such a job ought to be pushed through, 
after the casting is heated, without stopping the torch, 
but in this case it could not be done so, as the job was 
done in a navy yard under the restriction of the 8-hr. 
law. Even if the job could be pushed right through, 
without stopping, there would be difficulty enough in 
maintaining a uniform heat on the casting; in this case 
it was practically out of the question. In spite of these 
handicaps, however, the job came out as well as could 
have been expected. After welding, the casing was put 
on a vertical boring mill and trued up, the runner was 
trued up in a lathe, new studs fitted, and so on. The 
fitting in place of the repaired casing was just about 
the same job as fitting a new one, so that the cost of weld- 
ing and truing up is to be compared with the cost of a 
new casing. Using the old casting as a pattern, and 
making a new core box, the new machined casting would 
have cost about $250; the repair was effected for $115, 
and this was high as compared to what it would have 
been, could the welding have been done without stopping. 
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Two Notable Imstanmces of Eme- 
ployees’ Insurance 


By W. B. Sropparp 


Of recent years the employers of large bodies of men 
have come to see that it pays them to look after their 
own, and thus, whether from altruistic motives or sound 
business economy, an immense amount of good has been 
done by taking into consideration what has come to be 
termed the human element. 

The welfare work of such companies has been ex- 
ploited to a considerable extent, but one of the most im- 
portant features, that of insurance and compensation for 
losses due to accident was but little heard of by the public 
until attention was drawn to it by the workmen’s compen- 
sation laws agitation. 

That there was need of such legislation cannot be de- 
nied but to their credit be it said that several of the 
largest corporations have long been mindful of their obli- 
gations to their employees in this respect. One of the 
foremost examples of this is the United States Steel Cor- 
poration, which long before such a law was passed, had 
established a voluntary accident-relief plan. The fund 
for this purpose is provided by the company without 
contributions from the employees. 

Under its provisions even application for relief is not 
necessary. Injury automatically makes a man a bene- 
ficiary and he is paid for the loss of his time, regardless 
of legal liability, and without any legal proceedings. To 
avoid fraud or feigned injury no relief is paid for the 
first 10 days’ disability, but in the meantime an investi- 
gation is conducted and if the case is found to be bona 
fide, compensation during the period of inactivity is at 
once allowed, a married man receiving a higher rate than 
a single one. For a single man, temporarily incapaci- 
tated, 35 per cent. of his wages is allowed for a term of 
52 weeks, with 2 per cent. additional for every year above 
five that he has been in the company’s service. The max- 
imum amount is $1.50 a day. For married men, 50 per 
cent. of his wages for a year, is given, with 2 per cent. 
added as in the previous instance,. for each year over five 
that he has been employed; with a further provision of 
5 per cent. for each child under 16 yeurs of age. The 
maximum amount is $2.50 a day. 

In case the accident is found to have caused perman- 
ent disability, special arrangements are made, based upon 
the wages of the employee and the nature of his injury. 
In case the man is totally disabled, a sum is settled upon 
him to make suitable provision for his needs, but in no 
case is this sum less than a death-relief payment. In 
case of death by accident, funeral expenses not to exceed 
$100 are paid, and provision made for the man’s depend- 
ents, based upon his salary, length of service and size of 
family. The maximum in this case is $3000. 

That the company is thoroughly in earnest in its relief 
plans and does not seek to evade its responsibility in the 
slightest is evidenced from the fact that the provisions 
of the accident relief are printed in 16 different lan- 
guages and a copy given to each employee immediately 
upon his taking service. Over $2,000,000 were paid out 
last year in accident and death benefits, and that the 
workmen realize that they are getting a square deal is 
shown from the fact that damage suits were brought in 
only 0.17 of 1 per cent. of all accidents. 
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The employees of the Interborough Rapid Transit ( ., 
of New York, have an insurance organization of t!: ir 
own, but it is conducted with the hearty codperation of 
the company, who relieve the association of much sec’e- 
tarial work by deducting the regular dues from the }y 
envelopes of the members. Unlike a certain railroad com- 
pany, whose “voluntary” relief feature arouses a cynical 
smile from the older employees, who know only too we'| 
that it is impossible to secure a position with the roa] 
without becoming a member of this voluntary association, 
membership in the I. R. T. relief fund is entirely op- 
tional, as is shown from the fact that only about 60 per 
cent. belong. 

To suit the needs of the various employees, this in- 
surance is graded. The lowest rate is 75c. a month, which 
entitles a man to draw $3.50 a week until he resumes 
work. In case of permanent disability, this amount is 
cut to one-half at the end of a year, and he may continue 
to draw this latter sum for the balance of his life if neces- 
sary. In case of death, a benefit of $250 is paid, regard- 
less of the amounts a member may have drawn previously 
from the accident provision. The next rate is $1.50 a 
month, which carries a weekly accident payment of $7, 
and a death benefit of $500.. There are several higher 
rates, but as the association is maintained chiefly for 
the rank and file, the two above mentioned are by far 
the most popular. 

Seeing how successfully the men have operated their 
accident association the company has added a loan fea- 
ture which is decidedly appreciated, especially as it en- 
tails absolutely no expense on the part of the borrower. 
Realizing that their men when temporarily hard up are 
apt to become the prey of money sharks, the company 
worked out a plan whereby any man needing a temporary 
loan of from $1 to $50 can secure it at once by applying 
to the head of his department. No interest is charged 
for the money, and its repayment is secured by deducting 
the loan from the man’s pay envelope, 10 per cent. at a 
time. 


ny 
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Legible Drill Numbers 


By CHARLEs C. ANTHONY 


Cannot someone persuade the makers of twist drills to 
stamp the numbers on the drills in such a way that they 
will be legible after the drills have been used a few times? 
Now when we want to use a drill of a certain number it 
means get a drill gage and try perhaps five or six drills 
before we find the right one. 

In getting a drill from stock, the first thing I do is 
to file a flat place on the shank of the drill and plainly 
stamp the number. I find this time is well invested, 
for it saves both time and annoyance in the future. Why 
could not the manufacturer do something similar? I know 
that many agree with me in this. 

BS 


Direct wireless connection between New York and London 
will shortly be an accomplished fact, a large station having 
been recently completed at Cefndu, near Carnarvon, Wales, 
which will be in direct touch with the station in New Jersey. 
Hitherto messages between London and New York have hai 
to come via Clifden on the west coast of Ireland and Glace 
Bay in Newfoundland, whence they were sent by land line. 
At the Cefndu station there are 10 steel masts each 400 ft. 
high and about 1400 ft. above sea level. It is hoped by this 
direct connection to both shorten the time for and also reduce 
the cost of messages between London and New York. 
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Manufacturing Hindley Worms 


By Joun LunpD 


SY NOPSIS—In this article are described the operations 
for making Hindley worms; the special fixtures used 
are shown, also the sequence of operations for the worm 
and hob. Rules in a convenient form are given so that 
worms may be designed of sufficient strength using ordi- 
nary alloys of metal. 

3 

The Hindley worm differs from a straight worm in 
that instead of being cylindrical in outline, it is shaped 
like an hour glass. The pitch diameter of the worm in- 
stead of being constant for all teeth varies so that more 
than one tooth will be in contact with the teeth of the 
rack. 

The main object of using the Hindley worm is to obtain 
a stronger gear. The following gives some data on 
strength obtained as well as a method of manufacturing 
this construction. 

There has been considerable discussion as to whether a 
line or surface contact of teeth is obtained. As will be 
noted from the construction of this worm, the teeth are 
always pointing toward the center of the are. If we 
imagine that the tooth in the center only was used to cut 
the rack and for this thin section the elements were par- 


metal must be removed from all points of the rack ex- 
cepting at the axial plane of the rack. Since removal 
of this metal is not required to permit the teeth between 
the end ones to pass through, it will be seen that for 
these center teeth there is only a line contact, whik 
for the end teeth a surface contact exists. 


METHOD OF CALCULATING STRENGTH 


The following example is given to show a method of 
calculating the strength of this construction: 

In a carriage the theoretical load to be supported by 
means of two worms in the direction of their axes was 
25,000 Ib. 

For the construction the following dimensions for the 
worm and rack were used: 


Worm Dimensions 
Smallest diameter at root of teeth..........ce.e00% 1.072 in 
Corresponding pitch diameter......ccccecsccscccce 1.348 in 
Corresponding diameter at top of thread.......... 1.587 in 
COU Te We ah ania e eos ob 6s wa ehe cecteesessees 15 deg 
Number of teeth in contact with rack............. 
Pitch = 0.375 in. 
Lead = 0.75 in. 

Rack Dimensions 
Thickness = length of tooth face of tooth..... 0.95 in. 
Cc Laie ake aeen eine ee ke Seb ae ee eee 12.652 in. 
Number of teeth in complete circle............645: 106 


EO Fae GHG DOPED Ge THs 00 oc 0 0ckdsevecdesecen 12,500 1. 








Fie. 1. 


Hoss 


allel to the axis of the worm, then all teeth in the rack 
would be pointing toward the center also and we would 
have contact for this one tooth along the pitch line of 
the worm tooth. 

Similarly, if we now take the last tooth of the worm at 
either end and imagine this tooth no larger in diameter 
than the center one and revolving about an axis perpen- 
dicular to a line drawn from it to the center of the are, 
and this small section of the worm is again imagined 
with its elements parallel to this axis, then evidently, this 
tooth would fit in the same space cut by the center tooth. 
Since this end tooth of the worm, however, is larger in 
diameter and therefore has a flatter pitch line, and since 
it does not revolve about the perpendicular axis but re- 
volves instead about the axis of the worm, thereby form- 
ing in revolving a cone, it is evident that to turn freely 





Parts oF ATTACHMENT CuTTING WorRMS AND 





LATHE FITTED wITH ATTACHMENT FOR CUT- 
TING Worms AND Hoss 


Fig. 2. 


Assuming that all of the seven teeth are effective and 

that each takes its proportionate load, we have, 
Load for each tooth = W = 1785 lb. 

Using the Lewis formula for the rack and assuming, 
as stated before, that f = face of tooth = thickness of 
the rack at the root of the rack teeth, we get, 

W = Spfy, 

or 
9 ae 1785 a 
pry 0.875 X 0.95 X 0.118 

The rack was made of steel with an elastic limit of 
approximately 53,000 lb. per sq.in., and no trouble was 
experienced with this rack and no change was ever 


= 42,450 1b. per sq.in. 


necessary. 
The worm was made of bronze with a tensile strength 
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of 52,000 lb. per sq.in. Since its smallest diameter was 
larger than the face of the rack, it might have been sup- 
posed that the teeth would have been sufficiently strong. 
This proved not to be the case, and the material was 
changed to steel with an elastic limit of 53,000 lb. per 
sq.in., and no more difficulties were experienced. 

In many other places where this Hindley worm is used 
it has been found that the rack can be calculated by using 
the Lewis formula and that a safe rule for calculating 
the strength of the worm teeth is: 

Divide the total load to be supported by the number 
of teeth in contact. Assume this load to be applied at the 
top of the tooth. Consider the tooth a cantilever, of 
which the base is a line drawn tangent to the root of the 
tooth of the smallest diameter of the worm, the length 
of this base being the distance between the points of in- 
tersection of this line and the pitch line of the tooth, and 
the width being the thickness of the tooth at the root. 

Since this method of calculating the worm is not con- 
venient the following rules which have shown satisfactory 
results are given: 

Instead of considering as the base of the tooth the 
chord of the pitch diameter, which touches the root of 
the tooth, assume this base to be twice the chord sub- 
tended by half of this angle. 


Call this distance f. Then f = 2¥Dm, in which D is 
the pitch diameter of the worm, and m is the depth 
of space below pitch line. Let p = circular pitch of 
worm and rack, then m = 0.3683 p. And 


f =2V DX 0.3683 p = 1.2 Vv pD 
Now, substitute for f in Lewis formula, and we have for 


the worm W = 1.2 SpyvVpD, and for the rack W = 
Spfy, in which S, p, y have values the same as for any 
other gears, while f is the width of the rack, and D the 
pitch diameter of the worm, y is the same for the worm 
as for the rack. 

It is evident that a gear of this kind must be made 
most accurate. This is especially so since the teeth in 
the rack are cut with a hob of as many teeth as there 
are in the worm itself. If any inequalities are found in 
the shape of the teeth in the hob, it will be seen that the 
rack teeth being cut to suit the largest section of the hob 
tooth and the worm being exactly like the hob, all the 
load might be taken on one tooth only. 

The following method is the manner of manufacturing 
these gears at the Rock Island Arsenal: 





OPERATIONS FOR MAKING. Worm 


First: Cut off stock 14 in. longer than the dimension 
required for the length of the worm and then center the 
part. Second: Between centers of engine lathe rough 
turn all diameters 14 in. large and all length dimensions 
vs in. long. Note: There should be 1 in. of stock left 
on the length of threaded part to be cut off after thread 
has been cut. This is to insure against any error created 
by the spring of thread tool on entering and leaving the 
cut and to make sure that the thread tool is cutting on 
both sides of the thread when at the proper length of 
worm. This rule is important and if not followed the 
worm will have an error in the lead both at beginning 
and ending of thread. Third: Between the centers of the 
lathe, with special fixtures fastened to the carriage, fin- 
ish the radius. Use the micrometer with double ball 
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points to measure the diameter at the center of the radij 
or smallest diameter. Fourth: Strike a fine line around 
the piece at the smallest diameter. Note: Care mus: be 
taken to get this line accurately located, as all horizontal 
measurements are to be taken from this line. A special 
pointed tool is used for this operation. Fifth: Rough 
out the thread with special roughing tool. Sixth: 
Finish thread with the special thread tocl. Seventh: 
Face off the ends of the threaded parts to a proper dis- 
tance from the center line and finish-turn both bearings 
complete. Figs. 1 and 2 show the lathe set up with spe- 
cial fixture-cutting worms or hobs. 


MAKING THE Hos ror Currinc HInpLEyY Worm 
WHEELS 


First Operation: Between centers of engine lathe rough 
out the blank of the hob, leaving the stock at each end of 
the part to be threaded equal to not less than one-half the 
pitch. This is important as the end teeth of the hob must be 











Fie. 3. Grar-Curtine, MacHINEs wiTH Hos; IN 
OPERATION 


equi-distant from the center line and have full cutting 
surfaces. Second: Between centers in the lathe, with 
the special fixture, similar to that shown in Figs. 1 and 
2, fastened on the carriage, cut the radius to finish, using 
the double ball-point micrometer for measuring the di- 
ameter at the smallest diameter, Third: Strike a line 
around the piece at the smallest diameter. Note: Care 
must be taken to get this line accurately located as all 
horizontal measurements are to be taken from it. Also, 
it is used in cutting the wormwheel in proper relation to 
the hob when a located tooth is required. Fourth: Rough 
out thread with special tool. Fifth: Finish thread with 
special thread tool. Note: The hob should be larger in 
diameter than the worm by one-tenth of the thickness of 
the tooth at the pitch line. Use the gage or template 
for depth and width of thread, also, micrometer with ball 
point, sleeve. Sixth: Strike a line parallel with the axis, 
crossing the line described in operation No. 3, in the 
exact center of the top of the thread. This line is es- 
sential when a located tooth in the wormwheel is re- 
quired. Seventh: Mill the flutes deep enough to estab- 
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a eutting edge at the bottom of the thread, as the 
hob must finish the face of the wormwheel; also, care 
mu:: be taken to have the cross lines come in the center 
of te tooth. Mill the flutes square with the helical angle 
of tie thread. Eighth: Cut the hob to same length as the 
worm and remove any teeth on each end of hob which 
would be liable to break off while the hob is cutting. Care 
must be taken to have the same number of teeth on each 
end of the hob, counting from the one with the center line 
or cross-line. Ninth: Face the ends of the threaded part, 
measuring from the center line to get the faces an equal 
distance from the center of the radii. Tenth: Back off 
teeth. Note: Care must be taken in this operation to get 
an equal amount of clearance on each side of the tooth. 
Eleventh: Turn the bearing surfaces at each end of the 
threaded part. Allow about 0.015 in. for grinding after 
hardening the hob. Twelfth: Harden the hob. Note: 
Temper this hob only at the point of the teeth. Care 
must be taken that the bottom of the teeth is hardened 
as this part of the hob must form the diameter of the 
wheel. Thirteenth: After tempering, set the hob in the 
centers of the lathe and get the teeth running true, Then 
recenter each end and turn to finish. 


lis] 


MAKING THE WoRMWHEEL 


First Operation: Turn up the wormwheel, leaving 
the outside diameter about 0.02 in. large, to be finished 
with the hob. Second: Mill the teeth in the wheel. Note: 
The exact centers of the hob must be in the center plane 
of the wormwheel when teeth are required to be in a fixed 
relation to some other part of the wheel or segment. Turn 
the hob around in the machine until the center of the 
tooth which has the center line is exactly on top, and 








AM.MACHINIST 











Fic. 4. Rack, Worm anp Hos 


then set the work in the machine, locating from the cen- 
ter of the cross-lines. To get the proper depth of the tooth 
measure with a double ball-point micrometer from the 
center of the bore to the center of the radii on top of the 
tooth. If the hob is accurately made and located, this 
measurement will be found reliable. Note: The worm- 
“wheel must be driven at the proper lead by an indepen- 
dent set of gears. 

The illustration, Fig. 3, shows a machine in operation 
with the gear segment being cut with a hob to the Hind- 
ley type of tooth. Fig. 4 shows a rack, worm and hob of 
the Hindley type of tooth. 
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Estimating Chart for Flat 
Stock* 


By H. J. FuLuer 


This chart was drawn up to insure accuracy and save 
time in estimating the amount of metal needed in making 
small articles out of flat stock. It is of use to the man 
who figures on new articles, the clerk who checks the 
cost returns, the foreman of the pressroom who gages 
his scrap, the stock clerk who gives out the stock on 
order and the purchasing agent in checking up his requi- 
sition for special orders, 

Time also is saved in making comparisons between the 
different metals and between the same metals of different 
thickness. 

The weight per cubic inch, from which the chart 
was plotted, for the three metals, is: 


Metal Weight, Lb. 
DD dichwos de wat cnewhn bac eeecerdacehedubdamate 0.3098 
iach it swede kas ain ne aise hi ene te eee eee 0.2834 
Ad wath cachstntedhscklines > ddaeewane eee sean 0.0967 


For example, washers are being made out of brass 1% 
in. diameter and 0.02 in. thick. Making the punching al- 
lowances, it is assumed 4 sq.in. will be needed to make 
one piece. Referring to the curve, we find the horizontal 
line representing 4 sq.in. starting from the left, follow 
this line to the right until it crosses the diagonal line 
representing gage 24, or 0.02 in. thick. If we wish to 
have the answer in pounds per 100 gross (the usual 
basis), follow the vertical line that intersects the other 
two down to the foot of the sheet and find 360 Ib. 

Again, if we wish the answer in pounds per 10,000 
pieces, follow the vertical up to the diagonal that starts 
in the upper left-hand corner and is marked 10,000, 
then across on the intersecting horizontal line to get the 
corresponding number of pounds on the right-hand mar- 
gin, or 250 Ib. 

If we wish the knowledge of how many pounds of 
stock would be lost by using the next thicker gage of 
metal, we find a difference of about 42 ]b. in the space 
between gages 24 and 23, or the horizontal 4 sq.in. 


Cuart Has Wipe APPLICATION 


In comparing the pounds per 100 gross of brass with 
pounds per 100 gross of steel or aluminum, instead of 
following the vertical line to the bottom of the page, fol- 
low it to the intersection with the diagonal line S or A, 
as the case may be, and then go at right angles to the 
side of the page where the result is read in pounds per 
100 gross. 

Again, if it is desired to have this result in pounds 
per 10,000, it will be necessary to take the figure 
obtained on the right and get the corresponding figure at 
the bottom of the sheet; then by going up to the diagonal 
10,000 and over to the right again, find the answer in 
pounds per 10,000. 

To get results with sizes of sheet that are larger than 
the curve shows, say, for instance, 10 sq.in., either use 5 
sq.in. and double the result, or use 1 in. and add a cipher 
to increase weights. 

If a thicker stock is needed, take any line that is a 
factor of the thickness wanted, and treat the answer in 


proportion. 





*Copyright 1914 by H. J. Fuller. 
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Tools for Tilted Turrets and Slides 


EpITORIAL CORRESPONDENCE 


SY NOPSIS—This article shows a number of tools and 
fixtures used in the production of some special machine 
par s. Tools for turret heads are of especial interest, as 
these are awkward pieces of work to handle. The slides 
also have to be handled differently from the ordinary 
type. 

Most of our readers are familiar with the general ap- 
pearance of the tilted turret machines, made by the 
Wood Turret Machine Co., Brazil, Ind., but that a clear 
idea may be had in following the tool descriptions in 
this article, a halftone of part of one of the machines is 
given in Fig. 1. In this, A is the tilted turret; B 
the turret slide, and C the stop-rod holder. 

The shop in which these machines are made is a 
large, well lighted one with everything necessary for 
the comfort and convenience of the workmen. While 
little will be said in this article about the gaging and 
inspecting methods, these are of the best and very rigid, 
as needs must be the case in building a high-grade ma- 
chine. 

The turret heads are cast approximately to shape and 
are then chucked and turned to the form shown at 4, 
Fig. 2. As here shown, the head is bottom side up, and 
it will be noted that a recess is turned in it. This is to 
receive a steel plate carrying two sets of crown teeth and 


six bushed holes, used to revolve the tdrret and stops, and 
also accurately to locate the turret in its several posi 
tions. The screw and dowel-pin holes for this plate are 
drilled in the jig shown, the piece B being set down into 
the recess and lined up by means of the bar C. The 


turret head is located by setting it so that two of its 
sides come as near parallel as possible to lines scribed 
After the turret head 


deeply in the baseplate of the jig. 

















Fig. 1. Part or a Tittep-Turret MACHINE 
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Turret Biock, RECESSED FoR INDEX PLATE 


Fie. 3. Reapy ror Drittine INnpEx-PLatTe HoLes 
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Fic. 4. Inpex-PuLate DriLLine Jie 


Fig. 5. Turret BLocKk witH PLATE IN PLAGE 
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and jig plate are lined up, as shown in Fig. 3, they are 
locked by screwing down the nut and are then ready for 
drilling. 

The reason that the sides of the head must be lined up 
with the lines scribed on the baseplate and the jig plate 
also lined up by means of the bar is that the drilled 
holes have a certain definite relation to the hexagon 
sides of the head. 


DRILLING THE INDEX PLATES 


The steel index plate that is doweled and screwed into 
the recess in the turret head is drilled in the jig shown 
in Fig. 4. A plate is shown at A and another in place in 
the jig at the left. After the plate is set into the jig, 
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tools to the turret, are not drilled in the machine it:-!f 
but are afterward drilled in a drilling machine using ie 
jig shown in Fig. 6. The turret head is placed in the 
jig with the pin A through one of the turret-tool holes, 
The washer B and the nut C are then put in place. The 
sliding block D is tightened down on the top edge of ilie 
turret head by means of the screw E and lines it up so 
as to bring the bushed holes FY and @ into correct rela- 
tion with it. The jig is then set up on its legs and the 
two holes drilled, the operation being repeated for each 
face of the head. 

The six clamping bolt and clamp holes A, Fig. 7, are 
drilled with the use of the jig shown. The jig plate B 
is clamped solidly down onto the turret head, being lo- 
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Fic. 7. CLamp anp CLAMP-Bott HoLe Jie 
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Fic. 8. Turret-Heap Seat TooLs AND JIGS 


the washer B and the nut C are locked in place, the jig 
inverted and the holes drilled through the steel bushings 
set into the top of the jig. The six bushings shown in 
the foreground are pressed into holes in the plate and 
are used as locating holes for the six positions of the 
turret, there being a bushed hole corresponding to each 
tool hole in the turret. 

In Fig. 5, a turret head is shown with a bushed index 
plate in place. With this plate in position the head is 
placed on the slide of the machine on which it is to be 
used and the large holes for the tools or bars, drilled, 
bored and reamed with tools held in the work spindle. 
The six sides of the turret head are also faced off in 
their respective positions. 

The two small holes shown on each face, used to bolt 


Fie. 9. Jia AND TooL ror CENTER RECESS 


cated by means of the gage C. The combination is then 
set into the recess D and locked down by means of the 
strap clamp FZ. The extra ring F is used in the recess D 
when drilling a smaller size of turret head. A slip 
bushing @ is used when drilling the holes for the lock 
screws, and the six larger stationary bushings when drill- 
ing for the clamp blocks. 


TURRET-SLIDE WORK 


The turret slide is first machined on a planer and is 
then clamped in the holding jig shown in Fig. 8. The 
turret-head seat is then roughed off with the tool A, then 
the groove B, for the crown gear which shifts the stops, 
is cut in with the hollow mill C. After the seat is 
grooved the center hole is drilled by using the jig L. 
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The final truing of the surface of the seat is done with 
the hand-feed tool £. 

The recess for the center gear is not cut down parallel 
with the direction of the center hole, so the turret slide is 
set into the holder shown in Fig. 9 and the recess milled 
out with the tool A. 

The holes in the end of the turret slide for the stop- 
rods are drilled with the jigs shown in Fig. 10. The 
center hole A is drilled with the jig B. This jig is 
pushed on the end and clamped to the guides. The six 
rod holes and three bolt holes are next drilled with the 
jig C which is located by a center pin fitting the hole 
just drilled, and an edge piece which lines it up prop- 
erly. 

The ,stop-rod holder is a separate casting which is 
bolted to the end of the slide just shown. A hole is 
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ening the screw G against the edge of the block and 
drilling through the bushing H. This is repeated for 
each of the six holes, and when finished leaves an outer 
and inner ring of holes in the block. The metal is 
drilled out between these by using the jig J which is 
set down into two holes at a time. The rough slots are 
then broached out into a D-form with the broach J. 

The holes in the edge of the rod holder for the set- 
screws are drilled by setting the jig into a holder as 
shown in Fig. 13. This holder is so made that it is im- 
possible to bring the wrong bushing in line with the 
drill spindle as the pin A will enter the proper hole in 
the back plate only when the right bushing is in line. 
This insures the setscrew holes being drilled at the 
proper angle. 
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Fig. 10. Jigs ror Srop-Rop HoLes 


Fig. 11. Strop-Rop Hotprer BLock ANnpD JiG 
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Fig. 12. OTHer Rop-HoLper Jies 

first drilled in the center of this and then it is placed 
in the jig shown in Fig. 11 and nipe holes drilled 
through it flatwise as shown at A. The construction of 
this jig will be better understood by reference to Fig. 
12. From this it will be seen that it is a form of box 
jig and the block is simply set into it, being located by 
the center pin A and setscrews around the edge. Clamps 
B and C are then swung into place and locked, after 
which the jig is laid into the holder D. As the final form 
of the holes is that shown in the block at F#, additional 
holes must be drilled through the block. Six of these 
ave drilled by setting the pin F into a drilled hole, tight- 


Fie. 13. Dritfine tHe Setscrew Howes 


A paper presented before the last annual meeting of the 
American Society for Testing Materials, under the title of 
“A Failed Axle—Study of an Internal Transverse Fissure,” 
gave the results of an investigation of a 10-in driving axle 
just received from the manufacturers which had broken in 
two while a cut was being taken prior to mounting the 
axle for service. An internal transverse fissure, and also 
internal longitudinal fissures, were found upon the fractured 
surfaces, and the investigation proves that the defects 
which caused the failure of the axle occurred in the mill 
during manufacture, partly as a result of unsound steel, 
and partly to intense strains induced by unequal cooling of 
the steel in or after removal from the annealing furnace. 
The investigation as a whole is of significance since it proves 
that internal transverse and longitudinal fissures have de- 
veloped in medium carbon (0.48 per cent) steel in the mill 
as a result of defective manufacture. 
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A Back-Drilling Attachment 


A back-drilling attachment used in the shops of Pawl- 
ing & Harnischfeger, Milwaukee, Wis., is shown in the 
illustrations Figs. 1 and 2. It is seen drilling an end 
truck for a 90-ton crane. 

The attachment is made to slip over the end of the 
bar of a horizontal drilling and boring machine. The 
upper end of the casting carries, inside of the case, a 
sprocket having a taper shank which enters the hole in 
the end of the spindle. Thus the spindle drives the at- 
tachment. At the other end of the arm, the one that 
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Fia. 3:~ Bortne a LARGE TRACTOR 
WHEEL 


carries the drill, is a second sprocket having a sleeve, 
with a tapered hole, that can be inserted from either 
side. The sprockets are connected by a chain. 

The tapered hole in the sleeve is for the insertion of 
taper-shanked drills. As shown in the illustration in one 
case drilling is being done toward the column of the 
machine, and in the other case away from the column. 
The usefulness of such an attachment is self-evident. 

The illustrations Figs. 3 and 4 are from this same 
shop, showing two set-ups for drilling and boring a 
large tractor wheel on one of the firm’s horizontal drill- 
ing and boring machines. In Fig. 3 is shown the wheel 
as strapped against two angle supports at the back and 
held by a chain sling pulled down by a T-head bolt and 
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strap. The boring bar is provided with a support both 
front and back. 

The other illustration, Fig. 4, shows an operation of 
drilling on this same tractor wheel, in which the whee! is 
mounted on a circular table to permit of easy indexing 
to reach the holes. This set-up is so plainly shown that 
description is unnecessary. 

ws 

The relation between industrial education and material 
prosperity has been demonstrated by the investigation of the 
Massachusetts Commission on Industrial and Technical Edu- 


cation. The commission investigated the experiences of more 
than 800 boys and young men employed within the state and 
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Fie. 4. Drittine A LArGE Tractor WHEEL ON A 
CIRCULAR TABLE 


ascertained the average weekly wages of those who had been 
trained in the shop and those who had been trained in tech- 
nical schools. 

The results obtained are shown in the following table: 


Wages Wages 
Age Untrained Trained 
Ree et ee et ee $7.00 $10.00 
a ae ee ae ae ree 8.00 11.75 
Re ae ee se ae ee ee es 9.50 15.00 
| EE ee ee ee 9.50 16.00 
Sl ating dt glitters ka he eae 11.50 20.00 
RT Pe er er es Tee ee 11.75 21.00 
ls wh ws eedaadevtetimesnbns saad 12.00 23.00 
. SET TCCIT CTT Tee ee Ure 12.75 31.00 


A black color on brass can be obtained by the use of the 
following’ solution: White arsenic, 2 0z.; potassium cyanide, 
5 oz., and water, 1 gal. This is a dip and used hot without 
the current.- The work is immersed in the mixture, either 
suspended by wires or in a basket, the solution being con- 
tained in an enameled tank or container.—‘Brass World.” 
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international Harvester Co’s Ham- 
mer and Press Guards 


By ETHAN VIALL 


SYNOPSIS—One solution of the drop-hammer safety 
problem is here shown, also a method of protecting steam- 
iammer treadles: from accidental depression. A simple 
automatic treadle lock suitable for some classes of 
punches and shears 1s described. Danger attendant on 
the setting of the dies is obviated by a positive trip 
lock. . 
8 

Ever watchful of the welfare of its employees, the In- 
ternational. Harvester Co. has a department of safety 
that is wige awake and efficient. Thousands of ma- 
chine and other guards of various kinds are in use, the 
majority of ‘them originated by the safety department 
to suit special need& Many of these have been described 
from time to time; so only a few of those applied to ham- 
mers and presses will be shown in this article. 

A drop hammer is a dangerous propositon, yet the 
designing of effective safety appliances for it that will 
fulfill all conditions of safety is extremely difficult. The 
way this has been dealt with in the Harvester shops is 
shown -in Figs. {and 2. Fig. 1 shows the hammer up 
and the workman placing a piece in the die. As the 
hammer descends, the bar A sweeps over the die just 
above the work, forcibly carrying the man’s hand out of 
danger if he has been so careless as to leave it in the 
danger zone. The operation of this device will be more 
clearly understood from Fig. 2. Here the hammer is 
shown down, and the sweep A in its forward position. 
This sweep is clamped to the vertical bar B which turns 
in brackets C and D. Fastened to the vertical bar just 
above the safety sweep is a cam Z. The hammer carries 
a pin F and as the hammer descends the pin strikes the 
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cam and causes A to sweep over the face of the die. As 
the hammer rises the spring G causes A to return to po- 
sition back of the die. The cam is proportioned so that 





Fie. 3. StTeEAM-HAMMER TREADLE GUARD 
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GUARD BEFORE HAMMER DESCENDS 
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Fie. 2. Guarp AFrrer HAMMER DESCENDS 
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Fie. 4. Avromatic TREADLE Lock 


the sweeping movement is as slow as the conditions will 


allow, so that the sweeping blow in itself has little tend- 
ency to injure. The cam and the sweep are easily ad- 
justed up or down to suit conditions. The vertical bar 
on which they are clamped, however, is square”so that 
they cannot shift around it. 


Two TREADLE GUARDS 


The treadle in front of a steam hammer is guarded 
against accidental depression by means of a heavy sheet- 
metal cover, shown in Fig. 3, which has a place, at A 














Fie. 5. Lock 1x Tripprne PositTion 


just large enough for the insertion of the operators foot. 
The cover is securely bolted to the hammer base at B 
and C, and is heavy enough to serve as a platform to walk 
or stand on. 

With the automatic treadle lock shown on the press 
in Fig. 4, the operator can stand on the treadle bar 
without tripping it. To trip it, he must step on the 
upper crosspiece A of the lock. This causes the lower 
part to swing outward and allows the treadle to be de- 
pressed. The lower part is heavy enough to drop back 
into place at once when the treadle rises. To prevent its 











Fic. 6. Posrtrve Trrp Lock 





Fie. 7%. CAGE ABOVE STRIPPER 
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tra eling past the center line as it swings back, the angle 
iro. B is fastened to the floor. The lock turned so as to 
allow the press to be tripped is shown in Fig. 5. The 
lock is loose on the treadle bar and may be slid along 
to suit the operator’s convenience, yet is narrow enough 
so as to not be easily turned by accident. 

A positive trip lock is shown in Fig. 6. This is useful 
when setting dies, as it makes it unnecessary to throw 
off the belt. A simple block A is clamped to the rod 
B. This block has a hole in it into which the end of the 
slide C may be thrust. Pins at D and £ on this slide 
prevent its being thrust in too far or pulled out of its 
own bracket. 

On some work, where the stroke of the press and short- 
ness of the punch causes space to be left between the 
end of the punch and the stripper, or in case of a narrow 
shear where no stripper is used, it.is advisable to place 
a cage in a position similar to that shown at A, Fig. 7, 
to prevent the operator getting his fingers injured. 


A Drilling Jig with Equalizing 
Clamps 
By E. THANTON 


Everyone in a shop knows how impossible it is to obtain 
sand castings exactly alike, so drilling or other jigs made 
to hold the rough casting must be made with some form 
of floating or equalizing clamp to allow for inequality 
in shape or size. The casting shown at A in the haiftone 
is used to hold the fingers B and C of a chuck closer, 
which is part of a tilted turret machine built by the Wood 
Turret Machine Co., Brazil, Ind. The pin holes in the 
forks of the casting are drilled in the jig shown at the 
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A Dritiine Jig with Equalizing CLAMPS 


left after the casting has been turned and bored. The 
casting is slipped over the center pin D and the two forks 
leveled up by pressing in the two long taper wedges £ 
and F from either side. The strap G is then placed on 
ihe end of the center pin with the two pins H outward. 
The nut J is then screwed on. The two pins H are ta 
ullow the strap to rock and rest solidly against the ends 
of the fork, without binding on one side of the nut. It 
will be noted that the lower contact piece J, which has 
clearance holes in it for the end of the drill, is guided 
between four pins like K and LD, two on each side, so 
that the action of the wedges is merely to raise or lower 
it without disturbing the alignment of the holes. 

The holes in the fingers B and C are drilled in the jig 
sown at the right, which is a simple box jig needing no 
Ceseription. 
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Training for the Modern 
Executive 


By E. H. Fisu 


Only a few years ago it was expected that a superin- 
tendent should be able to take off his coat and go into 
the shop and show any of his men how to do anything 
in the most effective manner. He could do it because 
machine-shop method was largely a matter of tradition. 
He and all his men did things in accepted ways, which 
meant in ways that had the stamp of time plainly marked 
on them. The last 15 years has seen so many radical 
changes in methods, most of them due to a greater pub- 
licity through the columns of the AMERICAN MACHINIST 
and other journals of its kind, that no one is able to 
handle a shop on this old basis. 

Two classes of men are today in superintendents’ po- 
sitions, one composed of the older men who have kept 
young mechanically, and who have followed recent devel- 
opments by proxy through their subordinates, but who 
might possibly fail in the actual performance of many 
things with which they are really quite familiar. The 
other, of the technical graduate, who approaches things 
both new and old in a scientific spirit, without being 
able to go into the shop and direct any job in detail, and 
for the most part knowing better than to try. 

As the first of these classes dies out, it seems almost 
inevitable that the second class will monopolize the ad- 
ministrative positions except as workmen perceive their 
opportunity and rise to it. The real Jack today is the 
chance to rise to this opportunity, or, in other words, to 
find out what are the fundamental principles of shop 
practice, instead of living in a world of rule-of-thumb. 
There are the correspondence schools, but it is painful to 
observe how few men have the persistence to stick to 
any one of their courses till they are completed, and 
there is also the lack of a definite, tangible something 
on which they can get their hands. ‘There are all too 
few men who can do all their observing with their eyes; 
the rest of us have to get help from our other senses, and 
feeling is one that can by no means be neglected. 

There are a few places in the country where abbre- 
viated technical courses can be had evenings, but the 
trouble is that they are simply abbreviations, and they 
are predicated on the attainment of an educational 
standing that is not obtainable by the average mechanic. 
There is, however, no good reason why an evening course 
could not be offered which would take advantage of the 
otherwise idle equipment of an engineering school to 
give a solid course in mechanics which would be based 
on experimental work, and which would not require any 
considerable knowledge of higher mathematics. These 
are also the things which give the technical graduate his 
grasp of situations, enable him to comprehend other 
things which he observes, and deduce from them what 
will happen under other and apparently widely different 
conditions. Add to this, work in drawing and machine 
design, which involves no mathematics higher than arith- 
metic in 99 per cent. of cases, and we have all of a tech- 
nical course that is essential to a shop superintendent 
except such things as come under the head of general 
culture. 

There can be no question but that training in lan- 
guages, especially one’s own; in chemistry, in physics, 
in geology and all such kindred subjects makes a broader, 
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lappier man, but these things are by no means forbidden 
to the man who did not get them under the roof of a 
school. They are all things that come to a man through 
much reading just as surely as they come to a man who 
sits in a lecture room, half asleep, while they are being 
droned at him by an equally sleepy professor. These 
studies are calculated to rouse one’s appetite for the 
amenities of life, to aid one in being philosophical; in 
fact, they hold something the same place that a good 
cigar holds to other men, only they are permanent and 
inexpensive. If men in the shops would only realize that 
the world is demanding more and more scientific men, 
and that they need not consider themselves uneducated 
merely because they hold no degrees, we might be able 
to give them with comparative ease what they lack. 


SS 


Questions in Civil Service 
Examinations 
By C. WAYNE 

The following questions were recently asked at the 
U. S. Civil Service examination for machinists on elec- 
trical work. They give an idea of the kind of knowledge 
that is considered necessary and may serve as sugges- 
tions for study: 

What are the fluxes used (a) for soft soldering, (b) for 
brazing? (c) What is soft soldering? 

How does the thickness affect the flexibility of a flat 
spring? (b) How does the width affect it? (c) What are 
the five best spring metals, naming them in order? (d) How 
would you harden a spring to keep it from getting brittle? 

After hardening a lathe tool, to what color would you 
temper it for cutting (a) steel, (b) brass, (c) wood turning? 

What are the relations between the lathe speed and the 
feed speed for cutting tools for turning, (1) hard rubber or 
fiber, (2) cast iron. (b) What are the relations for the same 
work on a miller? 

How are the exposed parts of electrical instruments 
usually protected? Describe the process of lacquering. 

What are the different kinds of woods usually used for 
patterns, and what is the usual finish given patterns? What 
is the allowance for shrinkage for iron and brass castings? 
What is the ratio between a soft white-pine pattern and a 
brass casting? 

Describe metal spinning. What kind of lathe is used and 
what tools? How would you spin a cylindrical cup 3 in. 
diameter and 4 in. deep? 

What are the insulating materials used for electrical in- 
struments, and which are best? 

Describe how you would turn down the commutator of a 
motor or dynamo, describing the steps in order. 

Describe the action of a 4-cycle gasoline engine. 

Define the units of (a) resistance, (b) current, (c) voltage. 

Draw a circuit diagram and explain the functions of the 
various component parts of a local battery bridged wa!l 
telephone. 

(a) Draw a diagram of a closed-circuit telegraph line of 
three stations, (b) of an open circuit. 

(a) Describe a gravity battery, (b) roughly describe a 
storage battery. 

What are the units of mass, length and capacity in the 
metric system? (b) What are the approximate equivalents 
in pounds, inches and U. S. gallons? 

A bar 30 in. long is supported at one end. A weight of 
40 lb. is hung from the bar at that end. What pull must be 
applied to the other end to hold the bar level; if the bar 
weighs 10 I1b.? 

The coefficient of linear expansion of brass is 0.000018 per 
degree C. A piece of brass is 60 in. long at 10 deg. C. How 
much longer will it be at 65 deg.? 


This year is the tercentenary of the system of logarithms, 
which was discovered by John Napier in 1614. The use which 
logarithms have been to the scientist is well known, and it 
enters into most modern calculations. To quote a few of its 
most salient points logarithms made possible Kepler’s calcu- 
lations which led to the formation of “Kepler’s laws” from 
which Newton used as the basis of his inverse square law of 
gravitation, and without logarithms the computation of modern 
astronomy would be impossible. 
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Through the Inspector’s 
Gage 





Boys and men like work and-hate to work at the sami 
time. It was a pose first adopted by Adam and since 
then by nearly everyone, that work is a curse. At the 
same time, the most inhuman punishment there is, is 
solitary confinement with nothing to dv. | 

* ok aK 

Special machines are often needed for small jobs which, 
while not warranting purchase of a new machine, are 
vet very expensive to handle without this. It is often 
possible to so fix an old machine that it will do the wor‘ 
sufficiently well at reasonable cost. 

* * * 

To many good draftsmen a drawing is just a draw- 
ing, that is all; this is a mistake; some drawings are 
easy to read in the shop and some are hard. A drawing, 
it must be remembered, is primarily a shop order for 
work and must be in a language easily understood by 
the shop. 

* ok * 

Unprofitable lines, ones in which there is not a fair 
margin of profit, should be dropped at once, but first it is 
as well to study the line most carefully; often a line 
seemingly unprofitable is really not so, but bears an un- 
fair share of the general costs and the cancer to be cut 
cut is somewhere else. 

* * * 

Answering the question, ““What system did you use to 
make so much money?” a prominent manufacturer of 
pipe fittings said, “I make a point of supplying what 
people want, although some of the things they want are 
obviously incorrect and personally I do not like them, but 
I realize that it is not a question of what I think is best, 
but of what my customers want.” 

* * * 

The question of the location of shops comes up from 
time to time. The shop in a small town has certainly 
these advantages; the men in it can make their homes 
there, can hope to own their homes in the course of time. 
Their life outside the shop is bound up with the existence 
of the shop’and naturally they are keener, better work- 
men who realize that they have a definite place in the 
scheme of things. 

* * * 

Another advantage of the goggle has just been realized. 
In fitting goggles in one shop a man complained that he 
could not see with them; this led to an investigation 
of his eyes, and it was shown that he required lensed 
glasses. The whole force was then inspected and finally 
each man received a separate pair of goggles, carefully 
adjusted to his own needs. 

K * * 

Everything that is normal in nature or industry fol- 
lows the mechanical law of progress. The law of growth 
of a human being and the law of progress in any me- 
chanical art are very similar. A baby grows wonderfully 
fast at first—faster the first week than the second— 
faster the first year than the second, and always at 2 
gradually decreasing rate of progress. The same is true 
in the development of the manufacture of any article iu 
competition. 
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Milling Index Fixture 


The steel shaft shown in Fig. 1 requires the milling of 
the D-flats A and B on both ends, and it is essential that 
the flats of the two D’s be parallel and equidistant from 
the axis of the shaft. 

This operation had been done for years by holding the 
shaft between the centers of the dividing head and tail- 
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Letters from Practical Men 


TTL 


A milling fixture, shown in the front and end views in 
lig. 2, was designed, and the D’s of these shafts are now 
milled on a plain miller with none of the objections of the 
former method. A pair of 3-in. plain milling cutters, %4 
and 3% in. wide, respectively, are spaced to proper distance 
on the arbor and the shaft is held between the centers 
of the milling fixture as shown. A clamp C is tightened 
Ly means of a right-and-left clamp screw to the flange 
of the piece and by pushing a dowel pin through the 
bushed indicating hole in the clamp, and lming it up with 
the locating bushings D, £, F, on the division segment. 
the shaft is swung on its centers accurately 90 deg. A 
straight cut across the thickness of the shaft at each lo- 
cation finishes the milling operation at the rate of four 
hours per 100 pieces, or in about one-third of the time, 
and producing far better work than when done by the old 


method. The shafts as now milled are accurate between 





















































Fig. 2. 


stock, and milling one flat at a time on a vertical miller, 
using a 1-in. end mill, first milling the three flats of the 
one end, and then turning the other end around, clamping 
the finished D in a parallel position with the cutter sur- 
face by means of a special dog, and milling the three flats 
of the other end. 

Aside from the fact that in this way six flats had to 
be milled successively, which meant slow production, 
each following cut had to be indexed 90 deg. in relation 
with the preceding one, and when the shaft was turned 
around for milling the other end, the operator had to be 
careful in setting the shaft to get the D of the finished 
end parallel in relation to the cutting plane, and it was 
& common occurrence that pieces were spoiled because the 
’s of the two ends were not parallel to each other. Due 
to the small area of cut, the end mills could not be larger 
han 1 in. diameter and the small cutting edge dulled 
juickly, thus producing inaccurate and poorly finished 
urfaces. 
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THE FIXTURE 


milled shoulders, parallel, smoothly finished and uniform 
to size, 
P. O. Urnspant PuscHMANN. 
Chicago, Ill. 
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Allowance for Contraction in 
Hardened Threads 


Some time ago a suggestion appeared in the AMERI- 
cAN Macurnist of a method of cutting threads which 
had to be hardened with an allowance of 0.001 per in. for 
contraction. That method called for a lathe with a lead 
screw five threads per inch. The following is applicable 
to the ordinary English lathe which usually has a lead 
screw with two threads per inch. 

Example—To cut 12 threads per 1.001 in. 

1.001 2 2.002 77 26 


12.000 “ I ~ 12.000 ~ 100 X 730 
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Thus 77, 100, 26 and 120 will be the change gears re- 
quired. 

If any other thread is 1equired, it is only necessary to 
place the number of threads per inch under 2.002, add- 
ing three ciphers and compounding for change gears. If 
10 threads should be required in 1.001 in., 

1.001 _2 2.002 T7 26 
10.000 * 1 = 10.000 ~ 100 * 100 
The parts of the fractions give the gears required. 

When using a four- or six-per-inch lead screw it will 
be only necessary to a place 4 or 6 over 1 instead of 2 for 
the multiplying factor according to the lead screw of the 
lathe being figured out. 

Wm. HavucHion. 

Birmingham, Eng. 


An Odd Milling Job 


We had an interesting milling job, milling out the slots 
X, Fig. 1, which run radially toward the center Z. Three 
cuts were required on account of the under cutting. They 
were taken with a vertical milling attachment and a small 
end mill, first blanking out the slots, second milling one 
side of the under cut in the slot and then milling the op- 
posite side. 

To do this effectively the arbor shown in Fig. 2 was 
made with a shank to fit the indexing head of the ma- 
chine. The .tail center steadied the loose end. This 
arbor might be termed a fixture, as the piece is set in a 
hole in the arbor and is located in place by two pins, one 
a fixed pin A and the other a spring pin B. In placing 
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the work in the arbor the reamed hole in the wor! 
slipped over the fixed pin and the spring pin is rele 
and supports its end of the hole, thus supporting ; 
work between centers. The upper end of the work wh 
the cutting is done is held against a steel plate D by ihe 
screw HF, thus effectively supporting the work in the arbor. 

It will be noticed that there is a place @ flatted off on 
the arbor at right-angles to the center of the middle cut 
in the work. When the arbor is placed between centers in 
the machine the head is indexed until this flat is vertical. 
The next step is to take the first cut, which is blanking 
the slots and for convenience is made where the middle 
cut will be on the first piece, as shown by Fig. 3. The ob- 
ject of this is to enable the operator to set his stops A 
and B in the right position to give the length of the 
longest cut, and as this job required the constant atten- 
tion of the operator no attempt was made to use the 
proper feed. The table is lowered after each cut and the 
head is indexed for the next cut and so on through all 
the cuts. 

As there are two other lengths of cut besides the center 
cut, it is necessary to have the blocks XY and Y of a thick- 
ness equal to the difference in length of the cuts and place 
them between the stops on the machine to give the cor- 
rect length for these cuts. 

After taking the center cut on all the pieces in the lot, 
we next turn our attention to the under or dovetail cut 
and this is done by putting a set block on the arbor K. 
Figs. 2 and 4. After indexing the head around the re- 
quired amount, then set the cutter off to one side, or until 
it just touches the side A of the set block, Fig. 4, when 
by raising the table we proceed with the machining of 
one side of the seat on all the pieces. Then set the cutter 
to the opposite side of the set block B and index a like 
amount to the opposite side of the center of the slot, and 
that side can be machined, thus completing the cutting 
of the slot with about the minimum outlay for special 
tools that will give good results and enable the operator 
to make a good showing in regard to production. 

H. Morey. 


CO wm 


Providence, R. I. 
Ky 


Tool-MakKking Mathematics 


We had an interesting mathematical problem to solve 
quite recently of a practical nature and in connection 
with a new subject, which I thought would be of in- 
terest to some of the readers of the AMERICAN MACHIN- 
(sT. 
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This problem presented itself while we were laying out 


the form of thread which is seen on the brass bases of in- 
candescent lamps. We required gages for the manufact- 
ure of these lamp bases and sockets, and about all the 
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dat: ve had to start with were the depth of thread and 
the »:tch. The thread being of half-round form the cir- 
cles forming it were tangent at a point midway between 
the iop and bottom. 

e construction is shown in the figure and with the 
solution needs no further explanation. 


A abc is similar to A aeg 


ab? = ac* + cb? (1) 
ab . 
=< (2) 


By prceportion 

ag:ab:: ae: ac 
ab ; . 
yi ae 


ag: ab:: Substituting (2) 


_ ab? 
~ 2ae 
ac? + cb? 
2 aC 
_ 0.01652 + 0.035712 
- 0.035 
R = 0.04689 
The problem was, however, first given to a draftsman 
who spent about a day solving it and the solution filled 
several sheets of paper. 
It is also a matter of interest to note the general ap- 
plication of this formula for the solution of problems in- 


volving the are and chord of a circle. 
On page 368 of the “American Machinist’s Hand Book,” 


"ag 








Substituting (1) 
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a rule is given for finding the diameter if the chord and 
the height are given. The solution given is a mathe- 
matical proof of this rule. 
E. A. ErRMoxp. 
Germantown, Penn. 


Making Split Check Nuts 


Although many check nuts are employed for adjusting 
spindles in watch machinery, I have not yet seen an effi- 
cient jig for drilling and tapping the peripheral holes in 
them. 

Some jigs employed for this purpose are inadequate 
for any considerable number of pieces, and the employ- 
ment of them is liable to cause trouble when driving the 
screws, 

To avoid this difficulty and conveniently handle a large 
lot, the method here described was devised. It will be 
noted that the check nut shown is of small size, but no 
reason appears why this method, perhaps with slight 
modifications, should not be applied to larger check nuts. 

In this method the center holes in the nuts are first 
drilled, tapped and one side faced at the same chucking. 
The other side was faced while the nut was mounted upon 
a nut arbor. The 0.04-in. holes were drilled with a drill 
similar to A, which was used in the spindle of a slide- 
rest grinder, the work being held in a spring chuck. 

After these operations the nuts were mounted in 
succession upon the stud shown in the chuck, for 
drilling and tapping the peripheral holes. The two 0.12- 
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in. holes and the 0.04-in. hole, shown in the end view 
were located in line and spaced to correspond with 
the distances of the holes in the check nut, meas- 
ured on the vertical center line. The screw holes were 
first counterbored, drilled and tapped. While doing this 
the stud is in the second hole, 0.18 in. off the center. 
The counterbore B, drill A and tap ( were used in the 
spindles in the order named. 

The body size of the screw holes was reamed after the 
nuts were split. A half-open tailstock was employed and 
perhaps the only unusual thing in connection with the 
use of the spindles is the gage for gaging the depth of the 
counterbored hole. The rod passing through the gage is 
hardened, and the gage is set upon the spindle so that 
when the counterbore B is at the right depth, the end 
of the rod makes contact with the segment, which is 
sweated on the chuck. 

The work was revolved about 1000 r.p.m., and when 
the two remaining holes were drilled, the stud was in the 
center hole. To drill these holes approximately parallel 
with the screw hole, the locating pin No. 1 was used; this 
slips through the screw hole in the nut and into the lo- 
eating-pin hole in the chuck. After one hole is drilled, 
the pin is withdrawn while the nut is turned 180 deg., 
then pinned again when the other hole is drilled. 

The most efficient method we know of to drill and tap 
a number of these peripheral holes is to employ three 
spindles and a half-open tailstock, but if these are not 
available, or if only a few nuts are wanted, an adapter, 
such as the one shown, may be of service. The device 
for accurately drilling small holes also appears adaptable 
to this class of work. Splitting the nuts was accom- 
plished by means of the slotting jig. 

In making this jig, a hole equal in size to that of 
the diameter of the stud in the chuck, was drilled and 
reamed through the stock; then it was slipped over the 
stud in the chuck, which should be in the second hole, 
and when clamped in position was drilled in the same 
manner as a check nut. 

After removing the jig it was indicated up and bored 
to 0.485 in. Into this bore the nuts were placed and lo- 
cated with the locating pin No. 2. When in use the jig 
rests upon a platform held in the T-rest of a bench lathe, 
while the nut is forced by hand against a slotting saw, 
mounted upon a suitable arbor. 

Gus THArsster. 

Elgin, Il. 

ns 
Wrench Nut-Guard 

The knurled adjusting nut on a forged steel wrench 
becomes worn not so much in using it for adjustment 
purposes, as in the process of laying it down each time 
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after using it, as it always rests on the knurled nut «{ 
one end. If the wrench is moved as it lies on a machi 

it causes the nut to turn, thus requiring a constant rea |- 
justment of the wrench. 

In the accompanying sketch is shown a nut guar| 
made from a washer, which, if placed in the wrench, »s 
shown, will save the wear on the knurl and also preve 
the nut from being turned unintentionally. The slots .| 
are filed out to fit in the wrench and prevent the washer 
from turning. 

The nut is ground off on the top sufficiently to take in 
the thickness of the washer. When the wrench is laid 
down it will rest on the head at one end, and on the 
edge of the washer at the other, as shown in the dotted 
jiines B and C, 

JAMES E. Cootey. 

Hartford, Conn. 
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Firebox Riveting Device 


Here is a device for using two air hammers in riveting 
stay-bolts. The firebox is inverted and the device fastened 
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Firesox Riverine Device 


to it as shown. Inside of these pipes or tubes are other 
pipes, which can be moved by means of small handles 
from one point to another. After setting the hammers 
where they are to be used, air is admitted to the small 
cylinder A, locking the air hammer against the stay- 
bolts. These are then riveted over in the usual way. 
JosePH K. Lon. 
Renovo, Penn. 
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Why Are Hacksaw Blades 
Wired? 


For 20 years or more I have used or bought hacksaw 
blades. Until the other day, I have always had the pleas- 
ure (?) of untangling a lot of wire from each end of tlie 
cozen packet, often at the expense of a broken penknife 
and always at expense in time. The other day I was as- 
tonished to see for the first time a dozen packet wrapped 

ound with the usual paper band, but minus the wire, and 
for the first time, I began to wonder how it was that every 
makér, up to now, followed the wire practice! 

Francois W. SHAW. 


Manchester, Eng. 
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Adjustable Spacing Collars 
for Milling Arbors 


The scheme described by C. F. Scribner, on page 602, 
Vol. 40, is.open to several objections, chief of which is 
that accuracy of adjustment depends on screw threads. 
Another objection can be raised on account of the com- 
paratively large diameter of the collar, exceeding by far 
that of simple bushings; another, that it would be sub- 
ject to rapid deterioration in that the thread portions 
vender hardening practically impossible, and still an- 
other that it is unsuitable to arbors having a key the 
full length. 

Referring to the first point, it is obvious that unless 
the threads are not only accurate in themselves, but are 
also a perfect mutual fit, the internal to the external, 
there is every possibility that the cutters will be tilted 
axially, 

The best scheme I have yet met is a system which 
provided for meshing every dimension within certain ex- 





ADJUSTABLE SPACING COLLAR 


tremes by steps of 0.001 in., by building up Johannson 
gage-like suitable “thicknessed” bushings and washers. 
This entailed the provision of a hundred or more washers 
\arying in thickness by 0.001 in. and a dozen or so bush- 
ings varving in length by 0.1 in. In making up a length, 
the aim was to use one or more of the washers so that 
in case accumulation of errors resulted in an incorrect 
total length, the washer could be exchanged for one the 
necessary amount thinner or thicker. Made in quanti- 
ties, hardened, ground and lapped, they were quite inex- 
pensive, 

Another scheme I have seen is presented in the accom- 
panying illustration. The helical-faced washers were 
hardened and ground all over. The helical faces were 
ground on a miller using a small cylindrical wheel. The 
Washers were chucked on a screw which fitted on a nut 
attached to the usual dividing head. The lead of the 
screw corresponded with the lead of the helical surfaces. 
The surfaces were fed past the wheel by hand by means 
of a lever attached to the screw. The flat surface rested 
on a collar integral with the screw. This surface “was 
ground previously. With care and several indexings, 
the resulting job was exceedingly accurate, #°» 5 

‘t will be noted that the helical washers rotate on a 
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bushing to which they can be attached, after adjusting, 
by a blind The helix angle was such that 
there was no tendency to slip, the adjustment being 
The bushing was slightly shorter 


setscrew., 
not more than + in. 
than the minimum combined thickness of the washers. 
The bushings used in combination varied in length by 


a 
16 


tained. 


in., so that every required dimension could be ob- 


Francis W. SHAW. 
Manchester, Eng. 
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Vertical Milling Attachment 


40, page 


I have read the article by Mr. Albridge, Vol. 
775. The fixture, which is an adaption of the Almond 
right-angle drive, would, I believe, give satisfaction on 
the miller, and it brought back to my mind a problem I 
tried to solve many years ago when I first saw this move- 
ment, and which, perhaps, Mr. Albridge will explain to 
me. “How are the ball joints got into position in the 
sockets of the crank levers?” To cast the lever around 
the ball does not appear to me accurate enough for 
this movement, and I am still wondering. Is there an- 
other method ? 

F, P. Terry. 

Belfast, Ireland. 


The Dewey Decimal Indexing 
System 


The article in Vol. 40, p. 1045, by Henry Hess, con- 
tains to my mind, a valuable suggestion. I refer to the 
suggested adoption of the Dewey index as amplified by 
the University of Illinois and the Society of Automo- 
bile Engineers. 

Every other issue that I pick up of the AMertcan Ma- 
CHINIST or any other mechanical paper, contains ideas 
which readers have worked out, with respect to the filing 
of clippings with more or less success, generally the lat- 
ter, there is a great need of a standardized method of fil- 
ing and who could begin the work better than the pub- 
ishers of magazines ? 

For myself, I used to boast that I could find an article 
that had been filed on a moment’s notice, but -at that 
time I had more time to spare and now I have hundreds 
of clippings that are not yet filed. I would willingly 
pay 10 per cent. more for my copy of the American Ma- 
CHINIST if the different articles were Dewey indexed. 

But, as Mr. Hess points out, the extra cost would not 
be noticed if the idea were systematically followed out. 
I have written this letter not so much to present new 
material, as to keep the matter before the eves of the 
editors and to see if others feel the same way on the 
question. 

E, Winstow Baxter. 

Wollaston, Mass. 
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Machinery builders, it is time for you to protest. 

The Committee on Labor of the House of Representa- 
tives has voted to report favorably the Deitrick Bill No. 
17,800 to prohibit the methods of modern management in 
Government shops. This is aimed particularly at the 
Government machine shops, arsenals and navy yards. The 
text of this bill is printed on page 174 of this issue. It 
supersedes H. R. 8662, commented upon on page 125. 
The purpose of the two bills is identical. 

This attempt at repression is worthy of the dark ages. 

Looking backward, what would we think if Congress 
in 1790 had enacted a law prohibiting the use of labor- 
saving machinery in Government shops ? 

What would we think if Congress in 1820 had passed 
a law prohibiting the use of the American system of man- 
ufacture—the interchangeable system—in Government 
shops ? 

What will be thought of these times a quarter of a cen- 
tury hence if Congress passes this Deitrick bill? 

Many of the machinery builders of this country have 
in operation the very methods that this bill is aimed to 
prohibit. Are you going to permit the United States 
Government to take, without protest, a step which will 
make it more difficult for you to maintain and increase 
the efficiency of your shops? 

This Deitrick bill must be killed. 


share ? 


Will you do your 


There should also be a public protest against this bill, 
for its effect will be to increase the cost of everything 
produced in Government shops. 

Turning to the testimony given by General Crozier at 
the hearings on the first bill, we find numerous statements 
of the reduction in cost of articles made at the arsenals 
after the modern system of management was installed. 
An analysis of 39 jobs that were done under the dav- 
work system at Watertown and later under the premium 
system showed that there was an increase of something 
over 200 per cent. in the amount done by the workmen 
in the same time. At Frankford Arsenal, cartridges 
which formerly cost, when purchased from private manu- 
facturers, $34 per thousand rounds, cost recently as man- 
ufactured at the arsenal $27 per thousand rounds. 

At the Watertown Arsenal a comparison of the output 
per man per day in the foundry over the period ranging 
from the beginning of the year 1911 to the end of the 
year 1913, showed that time study and the premium sys- 
tem increased the output four times per man, measured 
in pounds of castings per day. 

A comparison of the cost of five different orders, each 
for 40 sets of parts for the alteration of 12-inch mortar 
carriages, gave these results: The first two orders were 
executed before the introduction of the newer methods. 
The cost for each order was $1,536.73. The third order 
was carried through after a little progress had been made 
in the systematization of the plant. The cost of that 
order was $1,120.32. The last two orders had the bene- 
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ft cf all the improvements which had been introduced. 
‘ry he average cost of these was $988.36. 

Another example is found in the case of 6-inch dis- 
appearing gun carriages. An order for three carriages 
under the old system gave a cost for each carriage of 
$24,618.31. Under the new system an order for two 
carriages gave a cost for each of $18,103.13. 

Are the American people going to sit idly by and allow 
a few agitators and vote-hunting Congressmen to per- 
suade Congress to pass a law whereby the means of ob- 
taining such savings on Government work is to be 
checked? We think not. 

But action is needed, Protest against the Deitrick Bill 
No. 17,800, 


Assuming the Customer To Be 
Always Right 


An article under this head appeared in last week’s is- 
sue and, while it is not a new suggestion, it is well worth 
giving quite a little serious thought. We have on various 
occasions pointed out the advantages of satisfying custom- 
ers, even when they are in the wrong, and we have also 
cited instances when the manufacturer of machines had 
heen seriously and exasperatingly imposed upon. 

But while it may pay the manufacturer to swallow 
all of his indignation at such unwarranted imposition, 
there is another side to the story—the side of the cus- 
tomer who plays the game squarely and yet who pays the 
cost of the unscrupulous acts of the other fellow. As- 
suming that 85 per cent. of the customers are honest, as 
in the article mentioned, then these 85 per cent. are pay- 
ing more than they should for their machines, because 
the other 15 per cent. cause the manufacturers unneces- 
sary and unwarranted expense. For this expense must be 
passed on to all the customers in the shape of a higher 
price than would otherwise be necessary to cover expenses 
and afford a fair profit. 

Just as one sale to a customer has its effect, either good 
or bad, on the future sales which may possibly be made 
to him, so the cost of a sale to one customer affects the 
price to all customers. This is true, not only of the sell- 
ing price but also the cost of keeping it sold, or of pre- 
venting the customer from giving unwarranted com- 
plaints to prospective customers. In fact, there are cases 
where this practically amounts to blackmail, whether it 
would be so interpreted by the courts or not. 

This question of being fair to the customer who causes 
no uneasiness, who appreciates the reasons for unavoid- 
able delays or breakages, who does not expect to be cod- 
dled beyond all reason, is serious in many ways. It is 
so easy to slight him while attending to the chronic 
kicker and trying to keep him quiet. 

It would seem advisable for machine builders to care- 
fully consider how far it is wise or just to allow them- 
selves to be bulldozed into doing things which react un- 
fairly on the 85 per cent. of good customers who play the 
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game squarely. These, as well as the manufacturer, 
should be protected against the unwarranted cost imposed 
by the 15 per cent. Is it not better to lose the orders of 
those who are known to belong to the undesirable mi- 
nority, than to be imposed on every time they buy a ma- 
chine? And even if the order is taken by a competitor, 
is it not better to allow him to handle the expensive and 
undesirable business if he so chooses ? 

The man who only handles the choicest customers does 
business at a lower cost, both mentally and financially, 
and is in better position to serve and to retain the best of 
customers by so doing. Is not such a trade fully as de- 


sirable as a large volume of business and more grief ? 


* 
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Foremen and Accident Pree- 
vention 


The question of accident prevention may be viewed 
either from the standpoint of the employee or of those 
in authority. Both are important because the responsi- 
bility can hardly be said to rest on either alone. The 
employee has little power to modify the conditions under 
which work is done, but is expected to adhere to rules 
and precautions which tend to insure his safety when at 
work. The foreman and those in authority have a 
double opportunity to promote accident prevention and 
to enforce and encourage care in the way employees 
conduct themselves under working conditions. These two 
viewpoints have been treated in a practical and usable 
manner by the Travellers’ Insurance Co. through two 
excellent hand manuals on accident prevention, the one 
addressed to employees and the other to foremen and all 
in authority. 

The relation of foreman to employee is one of utmost 
concern to shop success in general, and most certainly to 
the success of any systematic effort to reduce accidents, 
It would seem that one of the first duties of a foreman 
is a considerate attitude toward those under his au- 
thority. This attitude can be observed without in any 
way giving up the spirit of dignity and supervision so 
important in his position. It goes without saying that 
when workmen recognize in their superior a man pos- 
sessing leadership as well as svmpathy, they will be 
willing to follow any instructions connected with safety 
which he may give. The foreman to hold respect and 
maintain obedience to his orders must himself obey all 
the rules relating to safety, and should realize that the 
responsibility for the protection of his men against acci- 
dent is not a mere incident in his own work, but one of 
the most important of his duties. 

Among the highly important points concerned with 
organized accident prevention are those pertaining 10 
artificial respiration, belting, carelessness, cleanliness, 
dangers from electric shock, use of elevators, fire risk, 
machinery guards, and signs. These, although obviously 
only a few of a long list of possible elements in the pro- 
tection against accident, are selected as of peculiar im- 
portance to a majority of shops. A few thoughts re- 
garding some of these are of special interest from the 
viewpoint of the foreman. 

A practical working knowledge of artificial respiration 
should be a part of every foreman’s information. How 
many men fail to give this point any serious attention 
until the emergeney arrives, and then it is usually too 
late to gain that which should be secured before the 
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need arises. Belting requires constant attention. Ex- 
cessive tension is dangerous and joints should receive 
care based on experience in the making. 

Much has been and could be written concerning care- 
lessness. With all that may be done mechanically speak- 
ing toward accident prevention, this should in no sense 
be taken as an excuse for a careless attitude on the part 
of the employee. The foreman can foster and stimulate 
in those under him a spirit of care, free from haphazard 
tendencies. In the end the workman is the one to profit 
by such care, for eves, hands and even life cannot lx 
measured in dollars of compensation. 

Cleanliness, at first thought, seems to have little if 
any relation to accident prevention. From the liberal 
standpoint, however, cleanliness may be quite a factor 
in the avoidance of infection in case of personal injury. 
The availability of soap and water and lockers must be 
looked after by those in authority. Turning to electri- 
cal apparatus, the most obvious plan is to enforce the 
rule that no one should handle the electrical equipment 
except those specially charged with such work. 

In brief, the foreman’s part is one calling for instrue- 
tion to the various employees under his care, to the end 
that evervone fully understands his own machine and 
the precautions which are expected of him generally. To 
this may be added special notices from time to time 
bearing on specific points. While signs of warning ar 
useful in cases of dangerous places and unprotected ma- 
chinery, it is perhaps hardly necessary to say that a 
remedy for dangerous conditions has many advantages 
over the mere marking of such places by signs warning 
against the danger. 

As a general proposition it would seem that, next to 
the safeguarding against accident by protective devices 
and the like, a spirit of care and judicious precaution 
at all times is most important. This can certainly b 
promoted and helped along by any foreman who sin- 
cerely has the welfare of his men at heart. 

# 

Many a man prides himself upon being entirely free 
from superstition. “I do not believe at all in signs” is 
a statement that is frequently made. Be this as it may. 
there are other kinds of signs than those which are sup- 
posed to foretell future events, and in these many men 
heartily believe. In fact, one sign of the present times 
is the signs we seen in business offices, These are of al! 
sorts and kinds on white paper and yellow and green. 
in large type and small type, both plain and fancy; and if 
they indicate anything in regard to the character of th: 
men who tack them up, they disclose all sorts of human 
twists and bents and ideas. They run the course from 
“Do It Now” to “Quality Above Everything.” A favor 
ite is “Safety First.” to which, in one case, a eynic added. 
“Service Second.” A common one is “Smile” and an 
other, “Get to your point at once, we’re always busy.” 
If such signs are expected to be monitors urging a closer 
application to duty or greater effectiveness, the purposes 
might be served if only few were used; but this plastering 
of walls with texts and signs and slogans and admonitions 
has been carried so far that undoubtedly the good effect 
has been lost. Familiarity has bred triple-deepened con- 
tempt. Not even antagonism is now aroused. But man 
of us have a distinct feeling of relief when we enter 
business office and find plain walls. The signs of the 
present times are happily missed. 
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OpEN-SIDE PLANER FOR SHIPBOARD 


height of 8 ft. 5 in., 16 in. lower than the regular 36-in. 
machine, made necessary on account of its location be- 





tween decks, although the full planing height of the 
standard tool is maintained. There is no provision made 
ordinarily for bolting this type of machine to its foune 
dation, but in this case it was necessary to anchor the 
laner on account of the roll of the ship. 

“t motor-driven. 





It will be noted the machine is di: 


The motor is of the Reliance make. 


Quick-Acting Clamp 


The special leature ol the clamp shown Is the eccene 


re nut, by the use of which rapid movement of the 











rew is made possible. By moving this nut the screw 











n be adjusted in or out without turning. 
col 0 ! operatin N vated wear 
is ~ a | il} 
onvenient pon I") rede 
the press nevt to the « nder and out o x t. a 
he eon olled ) the a) lot a] os \ I) are locate 
| anv convenient place on the floor. 

TT) ) in valve has thre open rs and Poul POsl- 
tions. The first applies the pressure to the press. the 
second holds the pressure on the press, line and pump: 








the third holds the pressure on the pump and line and 


Quick-AcCTING CLAMP relieves it from the press. and the fourth relieves the 
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pressure from both the press and pump. Either of the 
pilot valves used to operate this poppet-operated valve 
may be used singly to control the operation of a hydraulic 
press which requires a medium amount of pressure. 


Tapping Chuck and Reversing 
Tapping Attachment 

The illustrations show a friction tapping chuck and 

reversing tapping attachment recently redesigned by the 

Peter Bros. Manufacturing Co., Algonquin, Ill. Both 





r 


| 
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Fig. 1. Tarppinc Cuuck 
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REVERSING Tapping ATTACHMEN' 


developments were previously in the hands of the Wood- 
Safety Chuck Co., Woodstock, Il. 

The turning resistance in the tapping chuck shown in 
Fig. 1 is obtained by the combination of an adjusting 
nut, a spring, and male and female friction cones. The 
taps are held and driven by the square end. This chuck 

' l-in. taps. 


is built in five sizes holding from + to 
The reversing tapping attachment for tapping in 


Sto k 
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drilling machines having no reverse motion is made ir 

two sizes. The smaller size is suitable for taps fron 

0 to % in., and the larger for taps from 14 to %4 in. 
& 


Guard for Punch 


Presses 


Safety 


The safety guard shown, designed to be used in opera 
tions performed on the power punch press, consists © 
a movable arm, operated by the clutch rod of the press 
with a narrow band fitting around the punch. Thi 
band acts in the dual capacity of stripper and guard. 

In the first view the guard is shown out of position 
whereas in the second view the obstruction of the finge: 




















SAFETY GuARD FoR PUNCH PRESSES 


renders the press inoperative. Any obstruction on tly 
face of the die, within the area of the guard band, makes 
the release of the clutch impossible. 

This guard is a recent product of the Superior Tool, 
Die & Stamping Co., 2396 Silver St., Brooklyn, N. Y. 


. 
% 
ae 


Twist-Drill Fluting Machine 


The type of a twist-drill fluting machine shown, 0 
which four sizes are in preparation for drills up to 4-in 
diameter, is a recent product of Isaae Best & Co., Ltd.. 
Newton Heath, Manchester, England. 

1 of screw the pitch of whi 





A spindle carries a lengt 
is similar to that of the drill flutes to be produced, an 
the twist-drill blank is secured by a chuck so as to fon 
A nut to suit t! 
bracket bolted on a Y- 
Each arm of the bed bears 


a further prolongation of the spindle. 
screw is carried in a which is 
shaped bed near the fork. 
a head carrving a milling cutter, and at the end of t! 

leg of the Y is a head by which the serew former is 
driven. This is effected by worm gear, by means of open 
and crossed belts and pulleys of different diameter, one 
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Twist-Dritt FLuring MACHINE 
pulley being for the cut, the other for the return of th 
drill under treatment, at increased speed. 

By means of clutches and the usual trip mechanism. 
the smaller pulley can be put into operation at any set 
point in the longitudinal travel of the screw spindle, and 
therefore of the twist drill. The milling cutters, one above 
the blank, are driven bv belt and 


and the other below 


spur gearing. A bracket carrving the cutter-spindle 


pivots and the cutter may be set for depth and angular 
The 


cores of uniform thickness, but 


position, machine ordinarily produces drills with 


when taper cores are re- 
provided with a device which 


l’or 


quired, the machine is 
automaticall\ 
increase pitch a suitable 


drills of 
An 
will 


varies the depth of cut. 


lead screw must be used. 


attachment can be provided by which the cutters 
lift automatically as the grooved drill is withdrawn on 
the return stroke. It will be seen that no change wheels 
are employed and that slides are avoided, the heads be- 
ing bolted direct to the bed, which is slotted to give 


the necessary adjustment. 


Copper-Coil Forming Machine 
The 1achine shown was designed to coil copper field 
coils for automobile lighting systems, taking the copper 
in strips and coiling it together with a strip of insulation 
on a rectangular arbor. 
The copper strip is not only cut to length, but has a 

















Coprer-Co1L FORMING MACHINE 
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right-angle bend at one end, which is used for dogeing 


purposes. A powerful spring keeps the work against 
The ma- 


chine trips automatically on the completion of three revo- 


the arbor and is controlled by a foot treadle. 
Coils are stripped off the arbor 
the 
The next strip is put in place and the machine 


lutions of the spindle. 
by turning the crank handle shown in center of 


spindle. 


will start immediately on removing the foot from th 
treadle. Other metals can be used in the place of co)p- 
per, and the number of coils and the shape can be 


changed to suit other work. 
lb., is a recent product 


York, N. . 


The machine, which weighs 665 
of the Garvin Machine Co., New 
German Crankshaft Turning 
Machine 
In Fig. 1 is shown a machine built by Breuer Schu- 
macher & Co., A, G., in 
turning heavy crankshafts. 


Cologne-Kalk, Germany, for 


is held from 


a | 


The crankshaft 


























. 
4 ~) 
Fic. 2. 


Tue Turntinc Heap anp Toots 


brag kets 
The 


inside diameter and has about 


turning by a pair of longitudinally movable 


mounted one on each side of the 
LOO in. 


turning head. turn- 


ing head is about 
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traverse on the bed and has a speed of from 0.2 


rpm. The machine consumes about 50 hp. and 


sv) Two tools, one of which is visible 


Weighs about tons, 
sliding members supported at 
Motion is 
parted to the sliding members through screws actuated by 
feed 
The turning ring has a conical bearing on its seat so as 
lubrication 1s 


to 


in Fig. 2, mounted in 


are 


hoth ends hy slides on the turning ring. im- 


the star-wheel shown in Fig. 1. 


to provide adjustment for wear, and ample 


provided to prevent trouble through expansion due 


Rapid movement of the turning head by power 
The 


trol of the machine is from the platform which is 


heating 
is provided, also fine adjustment by handwheel, con- 
=) 
located that the operator can conveniently watch the op- 


eration of the tools. 


Gang Punching Press 


The press shown in the illustration and built by the 
Works, 


punching any number of holes within the capacity of 


Rox kford, Ill., is designed for 


Ro« kford Iron 


the machine at one operation. It will accommodate 
work up to and including 75 in. long by 5 in. wide. 

The machine consists of two Rockford presses mounted 
on a base, to which is attached a heavy bedplate extend- 
ing the full length of the base and beds of hoth presses, 
dies of any description can be 


into which a number of 


assembled in any position desired and a large number 


of holes punched at one operation, 

The punch holder is similar in construction and is 
counterbalanced. The shoes are sulficiently heav\ to 
permit the placing of punches and dies at any point. 

Automatic roll feeds are placed between the housings 
of both presses, making it possible to feed stock up to 
5 in. wide continuously from front to back at both ends 
of machine. 

The machine is, equipped with an automatic brake. 
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Work Clamp 


The design of this clamp is such.as to permit its 
operation with one hawd while one side pf it is prevented 
from dropping dowa, by the pin in’ front of the rear 
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Work CLAMP 


screw. This pin also causes the jaws to have an even 
contact on the work. 
The clamps are hardened and made in three 


the M. B. Hill Manufacturing Co., Worcester, Mass. 


sizes by 


Solid Hobs with Ground Teeth 

The Union Twist Drill Co., Athol, Mass., is now man- 
ufacturing solid gear-cutting hobs in which the teeth are 
ground after hardening by special machinery developed 
for this purpose to correct any distortion which might 
occur in the hardening process. 


e399 
* 


Rack-Cutting Index Attachment 


The illustration shows a rack-cutting indexing attach- 
ment manufactured by the Kearney & Trecker Co., Mil- 


























Rack-Currine INpEX ATTACHMENT 

waukee, Wis., and appli able to all sizes 
of their millers. 
the change gears, the index plate is so 


In combination with 


arranged that a single turn will cut all 
racks of English diametral pitch from 
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GANG PUNCHING PRESS 


3 to 6 by half pitches; all pitches from 
7 to 16, inclusive; even pitches from 
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18 to 32, and circular pitches from 1 to 4, 
pitches from 1 to 8 and metric circular pitches from 
to 16 


in, Metri 


» 
mm. 


Safety Device for Power Presses 


The effort to prevent, cr at least greatly to diminish 


punching-press accidents in the works of the Yale & 





® 








AM.MACHINIST 








Fic. 2. COMPONENTS OF THE SAFETY Devic! 


MACHINIST 133 


Manufacturing Co., Stamford, Conn... has led to 


iowne 


the invention of the device strates werew 
Its inventor was R. C. Lewis, who has beer 
company’s service more than 20 years, in various respon- 
sible positions, and who during recent years S ! 
OS¢ ly identified with its we fare Work, 


hot 
ission of The Yale & Towne M 


, to make and use be It can be installed ! 


device has Deen 


desires has the perm 
a cost of about $3, and with the 


little ingenuity can be adapted to anv style of press in 


The 


the pre Ss; 


Fig 2, are for attaching the device to 


studs A, 


the vertical bars 3B at d ( are placed upon the 


studs; the horizontal bar ) is permanently attached to 
the vertical bar C. The vertical bar & can be a sted 
to Various positions on the horizontal bar D). The 

I’ holds ) and FE together. The spring @& is permane y 


ttached to the vertical bar C. 


Quick-Change-Gear Lathe 
| he I l I t 


lathes 


owh represents a } Oo crore 


machine sh 


recent! developed by t! \Mionar 1} \] ( rhe ia. 


Sidney, Ohio. 


machine is 16 in. by ® It... equipped with s nulee 


uulley drive. There are provided S spinate speeds a 
ng from 25 to 375 r.pm. In the case of motor drive, 
the motor is mounted on the headstock and the « 

s through a silent chain from a sprocket on the motor 


shalt To a spro ket on the driving shal 


complete! guarded. 
the 


run im a 


hearings is bv the spl 
The 


drain 


Lubrication for 


and all bath of oil. headstock 1s 


rears 


made oil-tight and is provided with a cock 














SAFETY 
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FOR POWER PRESSES 
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Where a wider range of spindle speeds is desired than 
is furnished by the mechanical changes in the head- 
stock, a constant-speed or multi-speed motor can be used. 
A variable-speed d.c. motor drive direct geared to a quill 
gear on the spindle through a rawhide pinion can also 
be furnished. This application of motor drive is only 
practical where direct current is avaiable. 


& 


British Boring and Turning 
Mill 


The illustration shows a 32-foot vertical boring and 


turning mill, built by John Hetherington & Sons, Ltd., 


Manchester England. ‘This machine 
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fine adjustment the traversing screw and worm shaft may 
be controlled from end of the cross-slide, and 
in addition each has fine adjustment by ratchet, worm 


either 


gear and pinion and rack, without the need for the oper- 
The feed mo- 


obtained 


ator moving to the end of the cross-slide. 
tions, horizontal, angular and_ vertical, 
through gearing, controlled by two indexed handwheels, 


are 


giving eight feeds for each speed. The feeds, turning 


and boring, range from ;, in. to %4 in. per revolution 
of table, which has 24 speeds, the vertical traverse to 
each ram being 10 ft. An 80-hp. variable-speed motor 
is employed for driving, with a separate 15-hp. motor 
for raising and lowering the cross-slide. The weight of 


the tool is about 145 tons. 





will admit 10 ft. under the tool hold- 
er. The bed The 
faceplate is 19 ft. The 
spindle, with a top bearing measuring 


is of box section. 
diameter. 
24 in. diameter by 27 in. 
the double-coned type, with adjust- 


long, is of 


A spur segment ring 
the 


ment for wear. 
Is bolted to the 
table, lubrication being by rollers in 


lower surface of 
The uprights are of box 
holted to the hed 
The cross-slide Is 


means of 


oll wells, 


section, keved and 
and cross-stay. 
raised or lowered hy motor- 
power worm and screw gear. 


The tool boxes are independent and 


are balanced. The rams are of cast 
steel, octagonal, Ml, in. across the 
flats and the lower ends are coned 
and arranged with steel tool holders, 


each for two tools, for turning or bor- 
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ing. Quick hand adjustment is pro- ee 
vided for each slide and rath hy 
handwheel and rack gear, while for 
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Brivisu Borne, AND TURNING MILL 


Quick-CHANGE Gear LatTui 


Bill H.R. 17800 
The text of bill H. R. 


of Representatives by Congressman Deitrick, under date 
of July 9, designed to regulate the method of directing 


17.800, introduced in the House 


the work of government shops, follows: 


installing in 

shop man- 
manage- 
the 


departments are 
new systems of 
term of “scientific 
purpose the attainment of 
plant and workmen: and 
used in timing workmen 
amount of work possible 
time and making this 
must be and by a 


certain executive 
establishments 
the 


Whereas 
their respective 
agement, known by 
ment,” which have 
maximum efficiency 

Whereas a stop 
ascertain 


generic 
for their 
from both 
watch is 
the maximum 
for the capable man in a given 
the “standard time” in which work 
system of premiums and bonuses, together with disciplinary 
sufficiently severe to enforce the system, this 
the speed to which all workmen must 
they retain their employment: 


while 
at work to 
most 
done, 


measures 
time” is 
attain if 


“standard 
eventually 
and 


are to 


Whereas experience has shown that the American workman 
exceptional celerity performs about twice the work 
performed by the manual worker of other countries, with 
the concomitant condition that the ratio of accidents here 
is from three to four times as high as in other countries, and 


by his 


the tendency of so called “scientific management” through 
the above timing and bonus features will be to further ag- 
gravate the accident disabilities and mortality aforesaid and 


reduce the workman to a mere mechanical, instead of a social 
and moral, relation and, unneces- 
Sary to secure adequate efficiency of labor: and 


to his work, moreover, are 
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able to 
can be 


Whereas by a stop-watch time study you may be 
determine the time in which a piece of work 
but you do not thereby determine the time in which it ought 
to be done: Therefore 

Be it enacted by the 
tives of the United States 


done 


llouse of Representa 
in Congress assembled, 


Senate and 
of America 


That it shall be unlawful for any officer, manager, superin- 
dent, foreman, or other person having charge of the work 
of any employee of the United States Government to make 
or cause te be made with a stop watch or other time- 
measuring device a time study of the movements between 


the starting and completion of any job of any such employes 


No premium or bonus or cash reward shall be paid to any 
employee, except for suggestions resulting in improvement 
or economy in the operation of the plant in which he is 
employed. 

Sec. 2 That any violations of the provisions of this Act 
shall be deemed a misdemeanor and shall be punished by a 
fine of not more than $500 or by imprisonment of not more 
than six months, at the discretion of the court. 

* 
The freight-car repair shops of the Hocking Valley R.R 


at Logan and Columbus, Ohio, employing about 500 men, have 
been reopened. These shops were partially closed in April 


Pennsylvania R.R. Co. has awarded contracts for 
100,000 tons of steel rails In this order were included 15,000 
tons of 120-lb. rails, the heaviest rails ever ordered for gen 


eral railway use 


The 


The 


teading Ry. Co. recently opened its new shops between 


St. Clare and Mill Creek, Penn. These shops represent an in- 
vestment of $300,000. The old car shops at Palo Alto, which 
have been used over half a century, will be razed 
ak 
The Public Service Commission of New York on June 16 


awarded contracts amounting to $21,035,185 for Rapid Transit 


Subway construction. Since the new system of subways was 
started contracts aggregating $140,414,036 have been let. 
* * 

The Canadian Car & Foundry Co., Toronto, Ont., has re- 
ceived orders for about $750,000 of passenger equipment for 
the new Canadian Northern Ry This equipment will be de- 
livered in ample time for the opening of the road, about 
Dec. 1. 

* * * 


The fortnightly bulletin of the American Railway Associa- 


tion shows that there were 12,792 fewer cars idle on July 1 
than en June 15. Since this report was published, the Penn- 
sylvania R.R. Co. has ordered that 1000 side-tracked cars be 
put into active service. 

* a * 

Buying of railway equipment has been more spirited The 
New York Central recently purchased 9000 freight cars, the 
Illinois Central 5000. The Union Pacific is negotiating for 
9000 The Pennsylvania has given orders to have 84 locomo- 
tives built in its Altoona shop. The Wabash is inquiring for 
60 engines 

* 

Agricultural returns, the backbone of business, are highly 
favorable The Government crop report indicates a wheat 
yield of 930,000,000 bu., nearly 175,000,000 bu. more than last 
vear: a corn crop of 2.870,000,000 bu., 425,000,000 bu more 
than last vear, and an oats crop of 1,200,000 bu., about 80,000,- 
000 bu. more than last yea! 


Interesting information about the automobile industry has 


just been completed by a Philadelphia publishing house 
The industry is permanent and the demand for automobiles 
is still on the increase, especially for machines costing from 
$950 to $1500. The chief problem for the manufacturer of 
ear costing more than $1000 is finding the purchaser, while the 
most difficult thing for the manufacturer of a cheaper car is 
profitable manufacture.The greatest demand for improve- 
ments is in tires and a carburetor which will utilize a low 
grade fuel 
* * * 

Ruildinge Operations Tmprove« Reports have been con 
piled concerning the buildins operations in 59 of. the 
largest cities of the United States, and show that the con- 
templated expenditures from rlans filed in June, 1913, were 
$71.546.000 In the corresponding month last vear they were 
$69.000.725. a gain of anproximately 2.6% ane the first of any 
eonsequence recorded this year During the first six months 


of the vear. contemplated expenditures from plans filed wers 


$267.171.000, compared with $385.958,000 for last year This 
is a loss of about $19.000,000 which, expressed in terms of 
nereentace, is 4.7%. The tide is evidently turning toward 
better things in the building trade. 
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Current Prices of Shop Ma- 
terials and Supplies 


aT 





PIG IRON was quoted at the following prices, at the points 
and time indicated 
July 17, June 20, July 19 
1914 1914 1913 
No. 2 Southern Foundry, Birmingham $10.00 $10.25 $11.50 
No. 2X Northern Foundry, New York 14.50 14.50 16.75 
No. 2 Northern Foundry, Chicago 14.00 14.25 15.50 
Bessemer, Pittsburgh... 14.90 14.90 16.90 
Basic, Pittsburgh 13.90 13.90 15.40 
MISCELLANEOUS METALS FROM JOBBERS'’ WAREHOUSI 
NEW YORK 
Cents per pound 
Copper, electrolytic (small lots) 13 75 14.00 15.874 
Tin 32.00 oO 17 00 
Lead 3.00 + oO 1.35 
Spelter ». 00 » 15 5 35 
Copper sheets, base 19 OO 10 75 24.00 
Copper wire (carload lots) 15.00 15.50 19.00 
Brass rods, bas« 13.62) 14.00 18 25 
Brass pipe, base 16.00 16.00 | 22.00 
Brass sheets 13.87} 14.50 | 18.50 
Solder } and j 22.00 22 00 31.00 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
Cents per pound 
Steel angles base 1.80 1.80 2.20 
Steel T's base 1.95 1.95 2? 30 
Machinery steel (bessemer) 1.85 1.85 2 O8 
STEEL SHEETS FROM JOBBERS' WAREHOUSE, NEW YORK 
Prices to consumers range from %&% to le per Ib. highet 
according to size of order and locality 
Cents pe I ind 
No. 28 Black 2 Ww 2 70 ; Ww 
No. 26 Black o mM) 2 ww ; OO 
Nos. 22 and 24 Black 2.40 2.55 2.95 
Nos. 18 and 20 Black 2.40 2 2c) 
No. 16 Black 2.35 2.45 2.85 
No. 14 Black 2. 2h 2 35 2.75 
No. 12 Black 2 2 aL 2.70 
N 28 Galvanized ; oO 70 ; 
N 26 Galvanized ; a0 0 om 
No. 24 Galvanized g. 15 25 75 
STANDARD PIPE contir met ed | followin 
discounts are allowed fron tore New Yorl 
Blach ( inizd 
to 2-in 7o° 70 
2} to 6-in 7R¢ 69° 
7 to 12-in 7 4 
At these discounts the net prices in cents per foot are: 
Black Galvanized Black Galvanized 
}-in 2.41 3.45 2)-in 12.87 is (4 
l-in 3.57 5.10 3-ir 16.83 23.71 
1}-in 4.83 6.90 f-in 23.98 33 79 
"= 5.87 8.25 5-in 32.56 15.88 
2-in 7.77 11.10 f 42.24 oD) 
DRILL ROD sells to consumers at the following discounts 
Third grade, 65° second grada, 40 off ind first wrade 
25% off 
At these discounts the net prices are as follows 
ROUND POLISHED DRILL ROD 
Price in Cents per Pound 
First Second Third 
Size, In Crack Grade Crack 
419/64 to 14-in 7 MO oOo i7 ™ 
33/64 to j-in 41.25 oo 10 8S 
7/16 to 4-in j m “ooo 1 oo 
0.178 to 0.4218 “S 8 00 ” 25 
0.125 to 0.175 62.5 190 80 29 OS 
0.101 to 0.120 ‘ 7) 1 1 4) 
ZINC SHEETS—Cask lots sell at 7.75e. per Ib Small lots 
are quoted at 8.25 New Y« | 
COKE—The market shows some s " of weakness Some 
operators are quoting $2; it is said that some are even offer 
at $1.75 
MACHINE BOLTS are enerall juoted to consumers at 
60° off the list price, but in the « « of te dy customer nad 
big orders, generous concessions are beit made At the rate 
of 60° the followi ret price hold t dollars per 100 
Length ; 7 lin 
11 in tn «es =/ go Os . 8 t4 0 z/ { 
2 in 0.71 » 85 » a4 a1) 1.48 6.40 
2% in 0.74 0.89 ? & , { « ‘ ( 
3 0.771 0.94 54 3.74 5.04 7 
1 ' 0.81 0.99 6a 2 a¢ 5 32 7.4 
COLD-DRAWN STEEL SHAFTING is old to consumers 
it about 45° discount off list prices At that rate the net 
prices per foot are ir 4.95¢ 1 in., 8.0% 1% in., 12.65¢.: 
1 in., 15.29¢.;: 1% in., 16.50 1% in., 19.36¢ 1% Iin., 22.44c 
1% in., 5.7% 2 ir 29.284 
OLD METALS brir the followir prices: heavy copper, 
12.50 light copper, 11.25 he machine composition, 11 
light brass, 6.75c brass chips. % brass turning. 7.50¢ 
COLD-ROLLED STEEL in rounds, squares, hexagons and 


flats, sells at 45% off the price lists which cives the fol- 
lowing net prices: Rounds @¥%,-in.. 5 he @\\-in., 4.67%e.;3 
% @%-in., 3.85c.: % @%#%-in., 3.30¢ Squares, 4% @ii-in., 6.6c.; 
% @ti-in., 5.6c Hexagons, 4 @ij-in., 5.5c.: %@%-in., 4.4c. 
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New and Enlarged Shops 





MACHINIST Vol. 41, No. 4 


Ae 


DLT TTT 








E 
EMM MM LLC CC 


METAL WORAING 


NEW ENGLAND STATES 


mrnest Rutter, Cohaset, Mass., has purchased a _ site on 
which he will build a garage. It will be ready for equip- 
ment Oct. 1. 

The Excelsior Needle Co., Boylston St., Springfield, Mass., 
will build a $50,000 addition two its plant 

The Chapin Realty Trust Co. Springfield, Mass., has 
awarded a contract for a four-story, 71x16S-ft. garage. H. 
T. Sprague is the Arch. 

The Philips Insulated Wire Co., Pawtucket, R. L, plans to 
build a three-story, 200x200-ft. addition to its plant 

The Coe Brass Co., Torrington, Conn., subsidiary of the 
American Brass Co., has awarded a contract for a 350x500-ft. 
shop. 

MIDDLE ATLANTIC STATES 

The Sterling Engine Co., Niagara St. and Auburn Ave., 
Buftalo, N. Y., will build a S5x80-ft. addition to its plant .to 
be used as a testing house Esenwien & Jonson, (7$1 Elli- 
cott Sq. Bldg., are the Archs. 

T. Frank and Raymond Kennedy, under the firm name of 
the Kennedy Machine Co., Newcomb S8St., Cohoes, N. Y., will 
equip a new shop. 

The Northern Ore Co., Edwards, N. Y., whose plant was 
damaged by fire on June 26 to the extent of $200,000, plans 
to rebuild its zinc concentrating plant. Much machinery will 
have to be installed Noted July 9 

The Borden Condensed Milk Co., whose tinship in Ellicott- 
ville, N. Y., was destroyed by fire on May 20, causing a loss of 
$60,000, will rebuild at once. Noted Jan. 4. 


The Flickinger Bros. Co., Bradford, Penn., plans to build 
a foundry and a machine shop at Ellicottville, N. Y., each 
800x120 ft. 

The Hollywood Garage Co., New York, N. Y. (Borough of 
Manhattan), has taken a twenty-year lease on five lots on 
the southwest corner of Second Ave. and 64th St., and will at 
once commence the erection of a modern garage. 


James A. Murphy, New York, N. Y. (Borough of Manhat- 
tan), will build a four-story garage at 161 West 132nd St. 
The cost will be $20,000 

The Eureka Auto Stations, St. Nicclas Ave. and 122nd St., 
Wew York, N. Y. (Borough of Manhattan), has awarded a 
contract for a two-story, 100x100-ft., brick and steel garage. 
Frank Straus, 25 West 42nd St., is the Arch. The cost will 
be $25,000. 

On July 16, fire destroyed the plant of the New York 
Yacht, Engine & Launch Co. and the coal pockets of the Olin 
J. Stephens Co., extending along the Harlem River from 
175th to 177th St., The Bronx, New York, N. Y Loss, $200,000. 
Four yachts on the ways in the shipyard were _ destroyed. 
The adjoining shipbuilding yards of the Charles L. Seabury 
Co. were also slightly damaged. 


Bids will be received until 3 p.m., July 27, by C. B. J. Sny- 
der, Bupt. School Bldgs., Dept. of Education, 59th St. and Park 
Ave., New York, for machines, tools, etc., for the permanent 
equipment of Bushwick High School, on the southerly side of 
Irving Ave., west of Putnam Ave., Borough of Brooklyn The 
time allowed to complete the whole work will be 60 working 
days, as provided in the contract The amount of security 
required is $600. The deposit accompanying bid shall be 5°’ 


of the amount of security. The bids will be compared and 
the contract will be awarded in a lump sum to the. lowest 
bidder. Blank forms and specifications may be obtained or 


seen at the office of the Superintendent. Estimating Room, 
ninth floor, Hall of the Board of Education, Park Ave. and 
59th St., Borough of Manhatan, and also at the branch office, 
131 Livingston St., Borough of Brooklyn. 

John Clark, Jersey City, N. J., will build a new garage 
and repair shop on Virginia Ave 

The National Carbon Co., Jersey City, N. J., manufacturers 
of electric appliances, will build a garage on 14th St. for th: 
care and repair of its cars 

The International Oxygen Co., Newark, N. J., acetylene 
welding, will make alterations and improvements in its plant 
on Frelinghuysen Ave 
3 West 46th St.. New York, N 


‘he Bosch Magneto Co., 22 ) ) 
ee = in Plainfield, N. J., which it will 


Y.. has acquired a building 
equip as a dynamo works 
220 East State St., Trenton, N. J 


"he Petry Express Co., i. 
The € q I oec11é6cft men, B.S. 


is receiving bids for a brick garage, 
yo 

William Mohler, Ebensbureg, Penn., will build a 64x154-ft. 
garage at High and Julian Sts. 

The Hickok Mfg. Co., Harrisburg, Penn., manufacturer 
of bookbinders’ machinery, will build a new plant, including 
brass and iron foundries Dav & Zimmerman, 611 Chestnut 
St.. Philadelphia, Penn., are the Archs 

The Milton Garage & Storage Co., Lansdale, Penn., will 
occuny the one-story, brick garage which is being erected 
at Walnut and Hudson Sts 


TOUOTITYPUTOGEEDUUEESAEEA A ETOETEAOOTES TATE TESAA TATED 


On July 12 fire destroyed the plant of Hale & Kilburn, 
manufacturer of car seats and motor bodies, 19th St. and 
Lehigh Ave., Philadelphia, Penn Loss, $15,000. - 


The Jackson Screen Co, Fifth and Tioga Sts., Philadelphia, 
Penn., has filed plans for a one-story and basement, 30x64-ft. 
factory, to cost $3000, 


The Ritter Mfg. Co., 309 Green St., Philadelphia, Penn., is 
building a plant for the manufacture of tin cans. J. C. 
Gibbs is Gen. Mer. 

Robert Williams, 6020 Ludlow St., Philadelphia, Penn., 
has filed plans for a two-story, 57x93-ft. garage 


Charles Dreifus, Wightman St., Pittsburgh. Penn., has filed 
plans for a one-story, brick garage, to cost $4000. 


SOUTHERN STATES 
The Southern Wire & Tron Co., Atlanta, Ga., has pur- 
chased a site and plans the construction of a three-story fac- 
tory. 


_ The Ocala Iron Works, Ocala, Fla., recently destroyed by 
fire, causing a loss of $60,000, will be rebuilt. Noted May 21. 


Solon Jacobs, Birmingham, Ala., will erect a garage, 75x 
150 ft., to cost $10,000. 


The Nashville Motor Car Co., Nashville, Tenn., is building 
a factory at 16th St. and Broadway, and will equip a ma- 
chine shop for repair work. 


The United States Motor Truck Co., Covington, Ky., re- 
cently incorporated with a capital of $250,000, for the manu- 
facture of contractors’ equiment, will construct a factory. 


The Irwin Mfg. Co., “Courier-Journal” Bldg., Louisville, 
Ky., recently incorporated with a capital of $30,000, will 
«quip a plant at Floyd and A Sts. for the manufacture of 
washing machines. 

The Electric Garage Co., Louisville, Ky., will build a gar- 
age at Third and Bloom Sts. George G. Bader is interested. 


MIDDLE WEST 


George Welsh, 664 Greenwood Ave., Cincinnati, Ohio, is 
building a 50x85-ft. garage and repair shop 


Stewart & Stewart, Bell Block, Cincinnati, Ohio, are re- 
ceiving bids for a two-story, 80x90-ft. garage. 


The Enamel Preducts Co., Ivanhoe Rd., Cleveland, Ohio, 
oe awarded a contract for a 50x150-ft. factory. Noted May 

The Buckeye Machine Co., East Wayne St., Lima, Ohio, 
manufacturer of gas engines, is building a 60x150-ft. shop at 
Atlantic Ave. and the Erie R.R. Noted June 


William Lippincott, Martin’s Ferry, Ohio, plans to build a 
plant for the manufacture of enamelware novelties, large 
enough to employ 20) men. 


The Pittsburgh Foundry Co., Wilson St., Salem, Ohio, wil! 
build an addition to its plant. 


The Federal Foundry Co., Indianapolis, Ind., is building 
$100,000 plant. Noted June 4 


; The Halihan Mfg. Co., 1506 West Fort St., Detroit, Mich. 
is equipping a plant for the manufacture of automobile and 
sheet metal parts 

The Princess Motor Car Co., Detroit, Mich., recently incor- 
porated, will equip a plant at 348 Clay Ave 

The Studebaker Corporation, Detroit, Mich., has acquire 
a new building, which it will use as a service plant Mnx 
Wallering is Mer. 

The Walker-Weiss Axle Co., Flint, Mich., plans to bvi"! 
two-story, 50x300-ft. shop, to cost $30,000 

Archibald McDonald, Grand Rapids, Mich. will build a one- 
story 50x100-ft. garage. The building will be leased to th 
Taxicab Co. 

The Blood Bros. Machine Co., Kalamazoo, Mich. will erect 
an addition to its plant for the manufacture of cyclecars 


The Auto Body Co. Lansing, Mich., will erect a three-stor: 
addition to its plant 

On July 7 fire destroyed the plant of the Havers Auto Co 
Port Huron, Mich. Loss, $100,000. 

A. Schirmer, Saginaw, Mich, plans to build a two-stor\ 
80x120-ft. brick garage. 

Marshall, Field & Co., 1763 Montrose Ave., Chicago. 1! 
has filed plans for a $12000 garage. 

The Pacific Coast Condensed Milk Co. Oconomowac, Wis 
will build a tin can factory at a cost of about £$250.900° 

The Automatic Trip Carrier Co., Rice Lake. Wis.. whose 
plant was recently destroyed by fire, plans to rebuild . 

The Drew Carrier Co., Waterloo, Wis... has increased its 


capital by $50,000, for the purpose of building an addition to 
its plant. 
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A Precision Cam-Testing Machine 


By E. 


SYNOPSIS—Owing to the lack of accuracy and unt- 
formity in the model cams submitted to the Landis Tool 
C'o., Waynesboro, Penn., for the production of master 
cams and cam-grinding attachments, and the difficulty 
of measuring and locating the inaccuracies with the avail- 
able equipment in the toolroom, a cam-testing machine 
has been designed and built, capable of measuring the 
angular relation of cams as close one second of are. 
% 

For a long time the Landis Tool Co., Waynesboro, 
Penn., has been building cam-grinding attachments as 
accessories to its regular line of cylindrical grinders. 


A. SUVERKROP 


so that it would time correctly for that particular en- 
gine. This was a tedious job and there were many chances 
of error. If the valve-stem the lifters 
not correctly located or the rollers of the lifters were out 
of line or eccentrically mounted, the camshaft, while per- 
fectly satisfactory for that particular engine, would not 
time correctly in an engine in which these errors were 
not present. Consequently the angular relations of the 
cams did not agree with the drawing. 

In some cases the difference was very great. One par- 
will illustration. This 
model for a four-cylinder engine and was said by the 


holes or were 


ticular case serve as an was a 











CamM-TESTING 


Fig. 1. 


As the action of the cam-grinding attachment is con- 
trolled by a master cam, the production of satisfactory 
work depends on the accuracy of the master. 

The engine manufacturer usually submits a model or 
models of the camshaft to be used to the grinder manu- 
facturer, and from this model 
veloped. 


the master cams are de- 

Formerly considerable trouble was encountered, due to 
the methods by which many of these models were made. 
While all the angles of opening for intake and exhaust 
were carefully figured and laid out in the drawing office. 
when it came to making the model camshaft, accurate 
methods of laying out were forgotten and the models pro- 
duced by cut-and-try methods in the following manner: 


O_p Meruop or Propucinc Mopets 


The camshaft, with 
the bearings finished and the cams machined to approxi- 
mate shape, was put in place. The crankshaft was then 
turned over and each of the cams was filed to shape singly 


A sample engine was assembled. 





MACHINE, 








Front View 


in the cut-and- 


try methods employed to produce it, the angular relations 


customer to be perfect. Owing to errors 


of the various cams varied as much as 14 deg. from what 
thev should have been. 

These conditions caused much unnecessary trouble, 
controversy and correspondence, and it was the need of 
an infallible method of detecting and locating these 
errors that led to the designing and building of the cam- 
testing machine here shown. It must not be understood 
that all the model were inaccurate, made 
direct from the drawings and without the cut-and-tri 
methods were good, and when tested on the cam-testing 
machine, were found to be more 
the makers suspected, 

In Fig. 1 is shown a view of the machine. 


cams those 


often accurate than 
Simplicity 
and accuracy were the controlling factors in its design. 
The machine is severely plain in appearance, but no effort 
was spared to make it accurate and efficient for the work 
for which it was intended. The general dimensions are 
given in Fig. 2. The bed is a cast-iron girder 7 ft. 6 in. 
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long by 16 in. wide on the top. In the center the bed 
is 12 in. deep. A longitudinal web reaches from end to 
end in the middle. This is tied to the two webs, one on 
each side, by a series of diagonal webs shown in the detail 
in Fig, 2», A single T-slot runs the entire length of 
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The mechanism for engaging and disengaging the 
worm is very simple. The worm A, Fig. 3, is mounted 
on bearings in the slide B. Gravity and the compression 
spring C normally hold it in engagement with the worm- 
wheel D. The lever F# is pivoted on the pin F’ passing 
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Showing Top of Table 





Fig. 2. Tur CAm-TrstING MACHINE 
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ia. 4. LAvour ror Grinpina A Master From A MODEL 


the center of the table top, and serves as a guide and 
clamping means for the tailstock. 

The heads will swing 12 in. and between centers will 
take any automobile camshaft. 


Tur Divininac Heap 


Both the heads are heavy in construction. The divid- 
ing mechanism is clearly shown in Fig. 3. The worm- 
wheel is 20 in, diameter, it has 360 teeth and was cut 
by Brown & Sharpe. The wormwheel is provided with a 
handle for rapid indexing or setting. The worm which 
engages the wormwheel can readily be thrown into or out 
of engagement. It is provided with a graduated hand- 
wheel having 60 divisions so that readings to minutes 
can readily be made and a vernier provides for reading 
to seconds. This is not necessary on the work for which 
the machine was built, but the refinement is there if it 
ever should be required. 
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Fig, 5. LAyour ror GRINDING A CAMSITAFT 


through a lug on the plate , secured to the head. Pass- 
ing through a tapped hole in the casting @ is the threaded 
clamping lever //. The point of the clamping screw 
/T impinges on the slide B carrying the worm A and 
holds it in or out of engagement as desired. 

The face of the dividing wheel P is graduated to quar- 
ter degrees, and marked so as to be read in either direc- 
tion. 

The nose of the spindle carries a driving member for 
the dog on the camshaft. 

The edges of the table are planed and scraped to ac- 
curate alignment with the centers. Sliding on it is the 
standard /, Figs. 1 and 2, which carries in an ad- 
justable holder J the dial gage K, which records the 
movements of the valve lifter L, as it is actuated by the 
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cam on the camshaft M. Means are previded for clamp- change in shape of the cam due to wear of the wheel 
ing the standard /, by a bolt passing diagonally through between the limits shown, is slight and of no detriment 


it to the T-slot; this, however, is not necessary as the to the vital parts of a cam, that is, the timing points, lift 
standard is of sufficient weight to remain rigid, and = and heel are not affected, 
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The master cam to be ground is mounted at C and 
the grinding wheel at /). The diameter, 4 in., is equiva- 
lent to the cam roller which later will be used in conjune- 
tion with the master cam (' for grinding the camshafts. 
The master is then tested for accuracy in the same man 


ner as the model, 











Am. MACHINIST In Fig. 5 is shown the layout for grinding the cam 
Foot Stock shaft from the master cam. At (' is the master cam, at 
Fic. 3. INDEX HerEAp FoR CAamM-TESTING MACHINE D is the master-cam spool, the same size as the wheel 
. yo. with which the master cam was ground. The work is at 
when no bolt is used, it is rapidly moved from cam to 
cam. - WA 
oa hl ° ” il ~ 
TeSTING AND PRODUCING A MASTER 
The operation of testing a model camshaft with the Y i 
machine is simple. A dog is secured on the shaft end / 
and the shaft put between centers. The style of lifter to » 
be used on the engine having been put in the Samael ‘. . 
f \ / A 
the standard is brought up against the edge of the table 4 
and the dial-indicator holding bracket adjusted. The 
operator then turns the dividing wheel, noting the rela- / 
tive angles when the indicator shows the high and low ne A, 


points, or as they are termed the “lift” and “heel.” 
The machine is thus first used to test the model. If Kia. 6. DIAGRAM SHOWING Sitigur CHANGE IN ForM OF 


this is found correct, a master is ground from it as Cams, AS WHEEL Is Worn Down. Tuts Doers Nor 
shown in Fig. 4. Here A is the model cam which is CHANGE THE TiminG Points AA NOR THE 
mounted on the cam-grinding attachment in the position LENGTH OF THE Point B 


occupied by the master. 

The shoe plate B with which it contacts is curved to the A and the abrasive wheel at B. The line F shows the 
same arc as the face of the wheel, which is later to be full size of the wheel when new: the line F when worn 
used for grinding the camshafts. This curve is the mean to minimum and @ when worn to half its wearing range. 
of the wearing range of the wheel. The allowance on 14- This diameter, as previously stated, is similar in eurva- 
and 18-in. wheels for wear is 6 in. in the diameter. The ture to the shoe plate used for grinding the master cam. 
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Wear or WHEEL BETWEEN Limits OF No ACCOUNT 


In Fig. 6 is shown the effect of wear of the abrasive 
wheel on the shape of the cam being ground. The full 
The points A and B 


The inner dotted 


line shows the shape of the cam. 
and the cylindrical part are important. 
line shows the shape ground when the wheel is full size. 
The outer dotted line shows the shape when ground with 
a wheel worn to minimum size. 

The full line shows the true line of the cam formed, 
with the wheel worn to one-half its wearing range. 
Throughout the wearing life of the grinding wheel, the 
portions of the work which control the timing remain the 
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From reports received from the large producers and from 
estimates made by the American Iron and Steel Institute, 
the production of tinplates and terne plates in 1913 amounted 
to about 1,845,130,000 lb., or 823,719 gross tons, against about 
2,157,055,000 lb., or 962,971 tons, in 1912, a decrease of 311.- 
925,000 lb., or 139,252 tons. As compared with 1912 the pro- 
duction in 1913 shows a decrease of over 14.4 per cent. Of 
the total in 1913, 1,708,186,000 lb., or 762,583 tons, were tin- 
plates, as compared with 1,965,659,000 lb. or 877,526 tons, in 
1912, a decrease of 257,473,000 lb., or 114,943 tons; and 136,- 
944,000 lb., or 61,136 tons, were terne plates, as compared 
with 191,396,000 Ib., or 85,445 tons, in 1912, a decrease of 
54,452,000 lb., or 24,309 tons. As compared with 1912 there 
was a decrease in 1913 in the production of tinplates of over 
13 per cent. and in terne plates of over 28.4 per cent. Articles 
stamped from black plates, or sheets, by companies which 
manufacture tinplates, and tinned after the completion 
the stamping or forming process, are included in the tinplate 
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Fic, 9. A TriaAL SAMPLE GroUND FROM THE MASTER 


Four EXAMPLES OF 
same and unaffected by the variation in the wheel diame- 


ter. 


INDICATING MODELS AND SAMPLES 


In Fig. 7 is shown the indicating of a model which, if 
found perfect, will be used to produce a master cam, In 
Fig. 8 a trial cam is being indicated to see if the angles 
of the master cam have been accurately reproduced on 
the work. In this case a lever type of lifter is to be 
used in the engine, which necessitates a standard R, in 
which the lever is pivoted. 

In Fig. 9 a trial sample with roller type of lifter is be- 
In Fig. 10 a trial sample with flat-foot 


z 


ing indicated. 
type of lifter is being indicated. 

The testing machine is an entire success. The work is 
rapidly and accurately indicated. If errors exist they 
are at once measured, located and are easily corrected. 
Finally the machine has put an end to all disputes re- 
garding the accuracy of models submitted. 





THE 








Fie. 10. A TriAL SampLe witH Fiat Foor LIrrer 


Usk OF THE INDICATOR 
production given for the two years. The maximum produc- 
tion of tinplates and terne plates was reached in 1912. The 


year of next largest production was 1913. 
& 
In a paper presented before the Institution of Mechanical 


Engineers, dealing with the balancing of internal-combustion 
engines, it is pointed out that the balancing problem with this 
type of engine is more difficult than with steamengines. The 
adoption in the former case of the single-acting cylinder and 
trunk-piston generally necessitates wider crank-angles than 
with steam. If, on the other hand, a large number of cylin- 


ders are employed, vibration arises owing to the increased 
length and flexibility of crank case or framing. A _ further 


difficulty in comparison with steam practice arises from the 
sudden and violent increase of pressure when the charge is 
fired by a spark, which has nothing comparable in the gradual 
admission of steam-pressure to the piston, while when the 
charge is fired by high compression, the compression stroke 
produces a severe reversal of torque in the crankshaft and 
reversal of side-thrust between the piston or crosshead and its 
guide. But while on the one hand the difficulties of balance 
are greater in the case of the internal-combustion engine, 
the need of perfection of balance is also greater, owing to 
the purpose for which the internal-combustion engine is par- 
ticularly applicable 
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A Record of Stock Shortage 


By H. I. Arnowp* 


SYNOPSIS—It is both expensive and annoying to have 
an order held up by the shortage of perhaps an insignifi- 
cant part. This shows how such delay is guarded against 
in a large automobile shop, turning out a complex and 
varied product. 

The object of this record is to visually indicate by 
means of colored tab cards, department shortages of fin- 
ished material in units of the assembled parts, and at the 
same time provide a complete record of individual sub- 
jects finished and sent to stock, together with withdrawals 
for repairs. 

This record, which is used by the Pierce-Arrow Motor 
Car Co., of Buffalo, N. Y., consists of one or more sets 


Fie. 1. THe TABLE FOR 


of various-colored tab cards (each position of the tab 
constituting a set), filed in numerical order in a series of 
boxes, open at the top and supported on a specially con- 
structed table having its card compartment lowered to 
bring the top of the boxes nearly flush with the top of 
the table, as in Fig. 1. 

The cards shown in Fig. 2 are printed on white card- 
board with the tab and a narrow strip at the top colored. 
An uncolored space is left in the center of the tab for in- 
sertion of the part number of the individual subject to 
which the card may be assigned. The name of the depart- 
ment or departments using the subjects during assembly 
operations, should be entered opposite the word “Dept.” 
at the top of the card, while the number of pieces required 
for each assembled unit is entered in the large spaces 
near the top, together with the type. Since the same in- 





*Supervisor of piecework rates, Pierce-Arrow Motor Car 
Co. - 


dividual subject often enters into several assemblies, more 
Under the head- 
the total 
The entries under the head- 


than one space is provided, as shown. 
ing “No. of cars” should 

of assembled units required. 
ing “Stock shortage” are made in red ink as long as the 
shortage exists; when there is no shortage, that is, when 
sufficient material has been sent to stock to cover all re- 
quirements, the entries are then made in black ink. Note 
the entries marked “No shortage.” The other headings 
are to be filled in as indicated and no explanation of them 
would seem necessary. 


be entered number 


FILING THE CARDS 


For convenience, the numbers from one to six may be 





THE SHorTAGE Recorps 


assigned to the cards according to the position of their 
tabs, beginning with the tab at the extreme left-hand 
edge of the card. Cards of a certain number and color 
are assigned to each assembling department, and after be- 
ing filled out are filed in numerical order in the boxes. 
Thus all the cards indicating subjects used by any par- 
ticular assembling department will be of the same color 
and have their tabs in the same row, no matter what 
hox they may be filed in. 

The boxes are arranged in series according to the size 
of the shortage required, and the cards filed in them ac- 
cordingly. For instance, assume that the boxes in series 
No. 1 represent a stock 50 complete as- 
sembled units, then all cards showing shortages of their 
individual subjects for less than 50 assembled ‘units will 
be found in this series. 


shortage for 


Whenever the record on a card shows that the number 
of finished pieces sent to stock, less the withdrawals for 
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repairs, is equal to or greater than the shortage limit of 
the box within which it is filed, it should be at once re- 
moved and advanced to a box of the next higher series. 

Since each box contains only such cards as denote 
shortages between certain fixed limits, all that is required 
to do to ascertain a given department shortage, is to se- 
lect all the boxes whose limits do not exceed the given 
shortage and remove the cards assigned to that depart- 
The records contained on these cards will show 
while the record of all the 
the total 


ment, 
the total department shortage, 
cards of the series will show 
and each card the individual shortage o 
responding to the part number of the card. 

Fig. 3 shows a shortage and tracing slip which is used 
by the factory recording and tracing department in con- 
nection with the record just described. 


factory shortage, 


f the subject cor- 


SHorTAGE Lists 
Upon request of the manufacturing department, the 
shortage department furnishes, from time to time, short- 
lists, the being governed by 
the manufacturing conditions and the demand for the 
articles to be manufactured. These lists are made out as 
shown, a separate sheet being used for each subject ap- 
pearing on the shortage record between the limits given. 
Upon arrival in the factory, the sheets are turned over 
to the central station, a full description of which appeared 
on page 851, Vol. 39, of the American MACHINIST, 
where a complete record, showing the routing and move- 
ments of material, is entered on them. They are then 
bound in a file and sent to the superintendent’s office, 
factory advised 


amount of the shortage 


where they are closely scrutinized and the 
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the quantities required 
These 


by a system of visual signals of 
and the relative importance of the various orders. 
lists are carefully checked and posted each day, in order 
to bring the material up to the assembling departments in 
a balanced condition and delavs in 
waiting for some part which may have been overlooked 


lag behind. 


avoid unnecessary 


and allowed to 
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The system just described records and reports stock 
shortages, both manufactured and commercial, for about 
10 subassemblies, and at the beginning of a season, fre- 
quently has from 1200 to 1500 subjects to report as being 


short in the lowest series of boxes. Since its installation, 
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the system has met all requirements and has been of ma- 
terial assistance in increasing production by maintaining 
a balanced condition throughout the manufacturing de- 
partments. 


Drilling Holes in Close 
Quarters 


By Ernest A. RUNGE 


In Fig. 1 is shown a tool for drilling holes in a space 
too small to use the ordinary ratchet wrench. 

The head A is drilled to receive the drill, a driving fit. 
and has at this end a hexagon head to receive any kind 
of a wrench by which it may be turned when in use, and 
the other end is threaded for the sleeve B, which is an 
easy fit on A. The sleeve B has a hexagon head for feed- 
ing. The point is to steady this end of the tool as with 
a ratchet drill. The tool is used as with the ratchet except 
that we use a wrench to turn the drill instead of the 
ratchet hand lever. 

This tool can be very cheaply made, perhaps a hex-head 
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DRILLING "ARTERS 
capscrew would do for A in some cases. This leads me 
to express my opinion that many of the special tools 
shown in mechanical papers might find wider use if we get 
away from the idea that they must be made as nicely 
as the contributor has shown them, 

One of the bovs had to drill a large number of holes in 
a heavy die and got tired of moving it around on the drill_ 
ing-machine table. As there were plenty of plain ball 
thrust bearings lying around, he gathered together a few 
of these and used them under the die to roll it around 
on. Thev worked so well that thereafter these “rollers” 
became a part of the regular equipment. Fig. 2 shows 
one of these; nothing special need be said about it ex- 
cept perhaps it is well to have the balls of large size. 
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General Impressions from British 
Workshops 


EDITORIAL CORRESPONDENC! 


SYNOPSIS-— Observations as to the reasons for differ- 
ences in shop prac lice between shops in (rreal Britain an 
in the United Slates. The influence of tradition, of the 


quantity produced and the difference in the 


Th ( 


routing of work, tabulation of results and the methods 


per hour or day are the most important factors. 


of testing materials are of interest. 
- 


The American who visits the workshops of 


Great Britain, with an open mind, instead of a disposition 
First of 


to criticize unfavorably, finds much of interest. 
all he should try to realize that he is in a country whose 
customs are the result of centuries rather than decades, 
and, furthermore, that these customs are practically un- 
leavened by Importations from other countries as are our 
own. 

There is apt to be more formality necessary in reaching 
the managing director or works manager than with us. 
But once the inner shrine is reached you are cordially re 
ceived and usually shown every detail that is of interest. 

One of the things which rather disturb an engineer who 
is old enough and experienced enough to know the faults 
as well as the virtues of his own country, is the too evi 
dent results of boastfulness on the part of some of his own 
countrymen who have gone before. It is common to have 


such remarks as “I don’t suppose we have anything to 
interest vou,” or “Of course vou do things so much better 


And 


they indicate an unwise, as well as in many cases, an un- 


in America,” from those in responsible positions. 


warranted boasting or “waving the flag” on the part of 
previous American visitors. 

If we study comparative conditions carefully (and un- 
less we do there is little to be learned) we find reasons fo 
many of the differences in shop practice. Some of them 
are probably remnants of vears of shop tradition which, 
like habits, are more difficult to break the older we grow. 
Nor are our own shops entirely free from the same thing. 
The older the country or the business, the more difficult 
it is, generally speaking, to change customs or methods. 


Two GoverNING Factors 


The two factors which exercise the greatest influence 


on shop methods are probably the quantity manufactured 
If Wwe 
of geograph 


Whether 
this is a correct basis or not, the fact remains that in most 


and the cost of labor as compared with our own. 


consider home markets only, a little study 
shows the reason for the difference in quantity. 


machines, automobiles and the like are manufac- 


Cases, 
tured in much smaller quantities than with us. Couple 


this with a low wage rate and we see at once why ma- 
chines specially adapted for one operation are not more 
widely used. An example of this is a special cam-turn- 
ing machine in a motor factory with a world-wide reputa 
tion. This is a very efficient machine, so efficient that it 
turns out all the cams needed when run about three davs 
per month—no great inducement to devise more special 
machines, especially in view of the wages of a turner on 


an engine or center lathe. 


cost of labor 


One manager apologized for the large number of plain 


lathes he had fitted with multiple tools and simple fix 


tures, evidently under the impression that our own shops 
were entirely equipped with automatics for every job. Te 


was interested to learn that this was not the case and that 


under similar conditions both as to quantity and wage, 


we would probably adopt similar methods 


In motor building as well as other machine work, the 


] 


idea anvthing a customer 


original was to build almost 


might want. This is noticeable in the older shops 


and is perfectly natural in both cases 


of our own country 


That we have special ed more rapidly ecun probably he 


} 


home markets and to the 


attributed both to the larger 


fact that it is easier to change a voung shop than an old 
one, This idea Is, however, taking strong root in Mane 
land. The Rover Co. and others are now building but one 


model chassis, while some machine-tool builders are drop 
ping all but one or two lines and concentrating on those. 
Among these are H. W. Ward & Co., Ltd... Tavlor & Chal 
len, Ltd., and J. Arehdale & Co., Ltd., all of 
ham, building capstan or turret lathes, punch presses and 


] ] 
lacdlal 


Birming 


drilling machines, respectively, as their main 


produets. 


We are apt To think of our shops as the larvest 


Heme 
on earth, so that it is something of a surprise to find that 
Alfred Herbert, Ltd.. the well known machine-tool build 


ers of Coventry, emplovs in the neighborhood of 2000 


} 


men, while we can count on the fingers of one hand our 


strictly machine-tool shops emploving many more than 


this. There is a reason, however, which is that. with the 


exception of the few concerns who employ more than this, 


builders confine themselves to a very few lines of 


our 


machines, while in a large number of cases attention is 


centered on a single type of machine, such as the lathe 
or miller, 
Many of the railway shops are also larger than ours, 


Ilere again the ex- 


emploving several thousands of men. 
the 
manv cases includes the building of 


planation 1s large variety of work done, which in 


oOcomotves and curs, 
both passenger and freight. 
DIFFERENCE IN NATIONALITY 


that the 
Several 


Another feature to be considered is the faci 


workmen are practically all of 


nationality. 
| 


one 
] " , ’ , 
Works Inahagers who have i vl wide « Yperience in Amer 


ica, gave assurance that this is a factor in several ways. 


lines of work, such 
they 


the average 


While it may have advantages i 


) SON 


chain-making trades, 
] 


Hessing in 


as the specialized cutlery and 
claim that it is not an unmixed 
machine shop. 


It is not a question of skill. fo 
abilitv of the 


ho one questions the 


British workman to turn out high-class 


work, but rather the traditional opposition to new meth 


¢ 


ods which almost inevitably becomes part and parcel of 
an old country. 


When men go to a new country they usually expect to 


drop some of the customs of the old. for if the old ways 
are satisfactory there is no need of emigrating. Then, 
habits 


4 , 
Loo, if Is cCasier to MAKE changes In ones 
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when the conditions and surroundings are different. 
These managers contend that the varied nationality of 
our shopmen, representing, as they do, many peoples, not 
only makes it easier for us to train them in our methods, 
and to change these methods as occasion demands, but 
that, more than all this, it gives us the benefit of the ideas 
and experience of many nations instead of one. 

As a proof of his belief in this theory, one manager 
pointed out several young men from various countries on 
the Continent, with the remark that he “always liked to 
have a few as they leavened the whole loaf.” 

It is difficult for us, in a country which is so new, even 
in the oldest parts, to fully appreciate the force of habits 
which have become almost traditions. This makes it diffi- 
cult to alter such customs as the three-period day, which 
means starting work at 6 a.m., stopping at 8.30 for break- 
fast, and then knocking off at 12:30 or 1 p.m. for dinner. 
The week consists of from 50 to 54 hours, usually about 
52, so that it would seem easy to change and avoid both 
the early start and the two interruptions. In fact, the 
change is being made and a number of shops are working 
the two-period day, similar to our own, except that the 
Saturday half-holiday is a universal custom in all work- 
shops, as far as could be learned. 

Rest PErrIops 

There has not been mentioned the stop for afternoon tea 
which obtains in practically all offices, in many drafting 
rooms and some shops. Motion-study experts tell us that 
the relaxation period should not be overlooked. It will also 
be remembered that Mr. Taylor’s marvelous pig-iron 
handler at Bethlehem was made to rest for certain periods 
whether he wanted to oz not. This would tend to prove 
that the “tea fest” might not be a bad thing as making 
an excuse for a break in the afternoon. Some of our offices 
in fact report it as a success. Whether it is logical or not 
to discard the morning break and retain the one in the 
afternoon, is an open question, as the only difference is 
the length of time and the fact that the men go home, 
with its attendant checking in and out by some means or 
other. 

The Hans Renold management have found it advan- 
tageous to give rest periods in certain departments. As 
an example, the girls in the buffing or “glazing” depart- 
ment are given a 15-minute rest at about 10 a.m., and 
each is supplied with a glass of milk. The results are 
reported as being very satisfactory in every way, so far 
as the practice has been carried at present. They also 
feel that starting work at 8 a.m. is more attractive to the 
best workers than the usual starting time of 7 a.m., and 
that old plan of starting at 6 a.m. is not to be consid- 
ered at this stage. 

There will be a number of differences noted in machines 
used on various kinds of work, but close observation will 
usually show that either the quantity produced or the 
wage of the workman explains the reason for so doing, 
just as is true in some shops in this country. Not that 
all shops are well managed in either country; that is 
probably too much to expect ; but among the well managed 
shops there is usually ample reason for the difference in 
method as compared with our own. 


MoperN MANAGEMENT 


And, speaking of management, it is worthy of note that 
careful study is being made of systems which make for 
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efficiency. Under whatever name we choose to call it, 
systematic laying out, planning and following of work 
has received very careful attention. One of the best in- 
struction sheets noticed was in use in Coventry. 
Stores are carefully looked after in many places. The 
importance of inspection or “viewing” is fully recognized, 
and this is varied to suit conditions as with us. It is 
done either at the machine or in a viewing department 
as seems best for the work in hand. 

Careful attention is paid to the testing of material, the 
Brinell method being the general favorite, and this is 
It is used not only for hardened 
One good 


found in many shops. 
steels, but for cast iron and bronze alloys. 
point claimed for it is that unless machined or tampered 
with afterward, the piece always carries the proof of its 
hardness, which can be measured. 

A rather interesting mix-up of English and metric 
measure is found in automobile shops. The cylinder bore 
and stroke, as well as the tire dimensions, are always 
given in millimeters, while all the other dimensons of the 
car are in English feet and inches. The weights, even 
of the piston, are in English pounds. 

Schedules are made out for showing not only final de- 
livery but also the date of completion for each depart- 
ment, photostat prints being used quite largely for all 
sorts of work of this kind. So there can be no accusation 
of not being awake to the latest methods in the more 
progressive shops. 

Another point which impresses one deeply is the free- 
dom with which many managers, as well as foremen and 
others, give Americans credit for advance in methods 
and devices. It was particularly gratifying to be received 
as an old friend in many cases, due to the fact that, as 
readers of the AMERICAN MACHINIsT, they had found 
the journal full of helpful suggestions. In one shop the 
manager said, that he could hearty codpera- 
tion for any new method if he could tell them it came 
from this paper. This because of the confidence that it 
represents the best American practice rather than on 
account of any infallible qualities attributed to its editors. 

All this shows a broadness of mind which is very pleas- 
ing but which makes one realize our responsibility as a 
paper as well as the necessity for an equal amount of 
broad-mindedness at home instead of the boasting which 
has very evidently been done in some cases. 

If one who has never been over before can judge by 
appearances and from conversations with responsible men 
in many shops, there is a genuine desire to keep pace with 
the newer methods so far as existing conditions permit. 
The awakening to greater possibilities is not confined 
to this country or to any country, but is spreading to all 
machinery-manufacturing centers. And they are realiz- 
ing, as all broad-minded men must, that an interchange 
of ideas helps the whole industry without injuring the 
individual. 


secure 


The production of iron and steel plates and sheets in 
1913, excluding nail plate and skelp, but including black 
plates, or sheets, for tinning, amounted to 5,751,037 tons, 
against 5,875,080 tons in 1912, a decrease of 124,043 tons, or 
over 2.1 per cent. The maximum production was reached in 
1912. The year of next largest production was 1913. The 
production of nail plate and skelp will be given later. It 
has been necessary to estimate the production of a few plate 
and sheet plents for 1913. and the figures for that year are 


therefore subject to revision. 
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Powers Punching Machine for Data 


Cards 


SYNOPSIS—The growing use of tabulating machines 
and systems for collating shop costs and other data, 
makes any new machine in this line of peculiar interest 
to all shop managers. This is the first of a series of ma- 
chines which will handle all data of this kind, 

& 

Those who recall the Powers punching machine for use 
in connection with the last Census as illustrated on page 
809 of Vol. 33, part 1, will note many points of differ- 
When 


ence in the new machine, shown in Figs. 1 and 2. 


This type of keyboard i8 easily operated as the palm 
of the hand rests on the plain plate at the bottom of 
the keyboard while four fingers of each hand can read- 
ily be used in pulling down as many key bars as may be 
needed, to the desired point. The tips of the fingers are 
merely placed over the number desired and pulled down 
to the edge of the plate. One great advantage of this 
method is that the complete setting of the machine can 
be read along the edge of the plate before the punch is 
tripped, enabling the operator to verify the setting and 
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Fig. 1. 


it came to increasing the number of keys to 540, a rad- 
ical change was desirable to have the keyboard compact 
enough to be easily manipulated, so that a new design, 
having but 45 key bars was selected. By giving each 
bar 12 notches, 540 punch locations are secured in com- 
pact form, and a number of advantages over the use of 
separate keys, as will be seen later. 

These keys are in colors, white, black, red and blue, 
arranged on the keyboard to correspond with the verti- 
cal divisions or fields, printed on the cards to be punched. 
For example, the keys which are to show the value in 
money are in six columns and are red for the thousands 
of dollars, white for dollars, and black for cents. These 
keys are, however, readily changed to correspond with 
sny card arrangement which may be desired. 


Front AND Back View or Powers CArRD-PUNCHING MACHINE 


Fig. 2. 


to correct it if necessary before punching the card. Touch- 
ing the small lever at the bottom releases any key and 
allows it to be reset at any desired point. This is par- 
ticularly valuable when punching cards which have other 
data, and which would have to be made over again in 
case of erroneous punching. 

Another valuable feature of this keyboard is the abil- 
ity to set any individual key bar, or any number of key 
bars so that they will not return to their normal position 
on the punching of the card. In the setting shown, the 
entire right-hand half of these keys have their stops 
pulled down so as to only return to zero. In this way 
any setting which is to be largely repeated in succeed- 
ing cards ean he male by the operation of only a few 


keys, as shown. In the case of dollars, for example, 
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$1000.50 can be set by simply pulling down the 1 and 
the 5 in the proper column, all the keys returning to 
zero as soon as the card is punched. 

The unpunched cards are placed at the back of the 
machine as can be seen in Fig. 2, and automatically fed 
after each punching, by a raised edge about 0.005 in. 
high between the feeding rolls of the machine. With the 
data to be transferred to the card on the rack above, the 
operator simply sets the keys to the desired places, 
touches the release key at the right which trips the clutch, 
raises the dies and card-holding mechanism against the 
punch and punches the entire number of holes desired at 


one stroke. After the die returns to the lower position 
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THe SELECTING MrecHANISM 


Fig. 4 shows the selecting mechanism and the plate 
carrying the punches removed from the punch guiding 
block, and leaving the feeding rolls and the gear train 
which drives them, in position. To insure the feed being 
positive, small pressure rollers are inserted at each end 
of the punch die as at A, forcing the card in contact with 
the roller B in Fig. 5. This shows the entire die mechan- 
ism removed and only the lower portion of the feeding 
mechanism in place. 

Both Figs. 4 and 5 show the way in which the clutch 
holds the clutch pin 


is operated; the curved lever C 














Fig. 3. Tut PUNCH-SELECTING MECHANISM 





Mig. 4. PUNCH-GuUIDING BLOocK AND GEAR TRAIN 





























Fig. 5. Puncn Guipe Removep tro Strow Ro uvers 
the card is automatically fed into the front holder as 
shown, and at the same time the line spacer or horizontal 
bar on the schedule holder above feeds down one notch 
which facilitates the transfer of data and does away with 
all uncertainty on the part of the operator as to the line 
he is transcribing. 

Each of the 45 key bars is mechanically connected 
with an independent lever which in turn moves a slide 
into such positions as will select the punch which corre- 
sponds with the number on the key bar which is next 
to the upper edge of the plate. This will be seen more 
in detail in Fig. 3. This shows a section of the punch- 
selecting mechanism where the selecting bar at the left 
has been moved so that the selecting point A is depress- 
ing the third punch, having forced it through a card 
which is in place between the punch, guide and the die. 
This is merely set up for illustration purposes and does 
not show the way in which the various parts of the mech- 
anism are connected in the actual machine, 


PARTS BEFORE ASSEMBLING 


Fic. 6. 


out of contact as in Fig. 4 until the hand is placed on 
the releasing piece at the right of the keyboard. This 
forces the back end of the and the 
curved point out of contact with the clutch pin, allowing 
it to come into position to be driven by one of four pins 
As it completes its revolu- 


lever down raises 


in the small flywheel shown. 
tion, however, the head of the clutch pin comes in con- 
tact with the curved surface of the lever C which again 
draws it out and stops the machine until the clutch pin 
is again released by the operator. 

Fie. 6 shows several of the operating parts, including 
the die A, the punch die B with the small friction roller 
at (, the camshaft which operates the punching mech- 
anism under control of the flywheel as at D and one of 
the feeding rolls at F. 

The punching of all holes simultaneously by means of 
a uniform punch and die insures perfect and uniform 
registration which is particularly desirable in the sort- 
ing and tabulating of the data contained on the cards. 
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Where desirable, the punches can be equipped auto- 
matically to perforate two separate cards with each key 
selection, and to deposit these cards automatically in sep- 
arate magazines if desired. In one instance, a special 
punch has been designed for an insurance company which 
permits one-half of the card to remain visible in the 
machine. This was to allow the operator to see the data 
on the written portion of the card, and to punch it cor- 
respondingly on the other half of the same card. Waste 
punchings are deposited in a receptacle under the ma- 
chine, which prevents them being scattered over the floor. 
These machines are built by the Powers Accounting 
Machine Co., Inc., 50 Church St., New York City. 


¢ 


Disk Grinding with a Suction 
Chuck 


A frequent machine-shop problem is the holding of 
small brass and bronze pieces which are too thin or frail 
to be easily and quickly clamped by mechanical means. 
The similar parts in steel are easily held by means of 
magnetic chucks, but this method cannot be used for 
brass pieces because they are non-magnetic. A solution 
of this problem for small pieces to be ground on disk 
grinders has been worked out by Chas. H. Besly & Co., 
of Chicago, Ill., using what is known as the pneu- 
matic suction chuck. 

The accompanying illustrations show the use of one 
of these suction chucks for holding three small brass 
castings for magneto parts. The holding devices for a 
small steel casting and a cast-iron plate are also shown. 
It so happens that the photographs were taken with the 
tools for the steel and iron castings at the left, thus it 
will be easier to describe those tools first. 


Houpers FOR A STEEL AND [RON CASTING 


Turning to the illustrations, Fig. 1, at A shows the 
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small steel casting held for disk grinding. It is fixed 
between screw stops and at the bottom rests upon a 
hardened tool-steel strip, which prevents wear on the 
erinder table. The same position serves to hold the 
piece for grinding both sides—at different settings. 
This same angle plate holder is also used for grinding 
the large surface of the cast-iron plate, shown at B in 


both Figs. 1 and 2. 


A glance at the halftone shows that 
one side of this plate has two narrow strips to be grown! 
while the other side is ground all over. It is obvious 
that the greater part of the grinding should be done on 
the narrow strips, for economy both of time and disk 
wear, thus the large flat surface is ground first by put- 
ting it into the holder C, Fig. 1. Here a floating ar- 
rangement is provided so that the casting at the bottom 
rests upon the hardened tool-steel strip and at about its 
center is pressed against the rounded semi-circular stop 
as shown. The effect of this arrangement is to distribute 
the cut evenly over the large face thus requiring a min- 
imum of grinding to produce a satisfactory surface. 

After this large face is ground the semicircular stop 
is removed and the ground face placed in contact with 
the angle iron holder to grind the narrow strips on the 
other side. 

The plate shown at L, Figs. 1 and 2, is used to grind 
the long edges of the cast-iron piece, As can be readily 
seen it is provided with screw stops and has a_ tool- 
steel strip to align the edge. The two bolts shown at 
the right of this plate are used to fasten either it or 
the angle plate holders to the table of the grinding Iha- 
chine. 

UsInG THE Suction CuveK 

The other three pieces of this group of magnetic 
parts are small brass castings. ‘T'wo of these are roughed 
out on the holder shown in the middle of each illus- 
tration and are then finished on the suction chuck shown 




















Fig, 1. Ourrit or Disk-Grinper Toots ror Fine Maanero Parts 
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at the right. The third brass casting is completely 
ground on the suction chuck. 

At E, Fig. 1, is the holder for one of these pieces 
and the piece in position for the first grinding is shown 
at D, Fig. 2. The same piece is shown again at F, Fig. 
1, where it will be seen to have three bosses of unequal 
height on one side. Thus the stop for this side of the 
casting must allow it to float. This is accomplished by 
using the small stop pin as seen at F, Fig. 1. 

The second small casting is held in the plate @ of 
Figs. 1 and 2. When this is used it takes the place of 
the plate shown attached to the angle iron holder and 
used for the first small casting as just described. 

It is the finishing of these castings that requires the 
use of the suction chuck. It is not a difficult matter to 
make a holder to conform to theif general outline, but 
means must be provided to keep them from tipping out 
during grinding and when not in contact with the wheel. 
An angle plate holder was made as shown at /H7, Figs. 
1 and 2. On its back is a sheet-metal funnel ending in 
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The guaranteed production for the cast-iron plate was 
20 pieces per hour. This involves the grinding of 80 
sides in 120 operations. That is, one side is finish 
ground as the first operation, the piece is then turned 
over, rough ground for the second operation, and finally 
finish ground after cooling for the third operation. 

The guaranteed production on the small steel castings 
was 40 pieces per hour, which is 80 sides and 120 oper- 
ations. 

On the small brass pieces the guaranteed production 
was 40 per hour for each. This outfit of tools cares for 
the grinding of 11 surfaces in all. The suction required 
on the chuck is about three ounces or such as is used 
for handling dust in machine shops. 


so 


An interesting method of preventing the improper use of 
electric current has been devised by an Italian engineer 
The practice of making especially low rates for current to be 
used in electric power, heating and cooking devices is be- 
coming more and more general, but with the ordinary con- 
stant potential current it is difficult to detect the use of 























Fie. 2. Ourrit or Disk-Grinper Toots, INcLUDING A PNEUMATIC Suction CHUCK 


a connection for an exhaust system. On its face is a 
plate drilled with numerous small holes in three groups. 
Each group cares for one of the small castings. Further, 
three outline plates J, J and K, are provided. Any one of 
these plates can be screwed to the face of the chuck as 
desired. In Fig. 1 the two small castings, of which 
the holders for the roughing operation have been de- 
scribed, are shown in position in the outline plates. Fig. 
2 shows the size and shape of the receiving holes. 

The third casting, a small disk with a projecting boss, 
is held by the outline plate J. 

The method of attaching these plates to the suction 
chuck and the inserting and holding of the pieces is 
clearly shown by the illustration. 

These tools were designed to be used on a 10-18 in.— 
G. Besley spiral disk grinder, and to produce work with 
a limit of accuracy in thickness guaranteed to 0.002 in. 


lighting devices on circuits intended only for power and 
heating purposes. 

This engineer advocates the use of special circuits on 
which the current is subject to extreme fluctuation of voltage 
at rapidly recurring intervals, which would make it practi- 
cally impossible to use lamps, because of the flicker in the 
lights. As the current is not entirely interrupted and the 
normal voltage is almost immediately restored, the proper 
operation of power or heating apparatus is not interfered 
with and the rightful use of the circuits for their respective 
purposes is assured. 


* 


Comparative tables in the “Statistical Abstract” prepared 
size the commercial power of the United States and its 
strong international position. In railway mileage, for ex- 
ample, we possess one-third of the world’s total, our 258,000 
miles being 10 times as much as ¢he .mileage of the United 
Kingdom and 6 times that of Germany. The Western Union 
Company alone has 238,000 miles of telegraph lines, or double 
the total in Russia, next in order. More than one-third of 
the world’s mail service is performed upon routes located in 
the United States, 








eo & & 


~~ — 








me 
cei 
sys 


the 
by 
the 
pos 
gee 
as 











July 30, 1914 AMERICAN 





189 


MACHINIST 


Manufacturing PacKage Wrapping 


Machinery 


EDITORIAL CORRESPONDENCI 


SYNOPSIS—A method of making a Geneva gear which 
allows the drilling and milling to be done before the gear 
is removed from the machine. A boring operation in a 
lathe which permits 10 parts to be machined interchange- 
ably and quickly. An attachment to a standard cam- 
cutting machine by which, by means of an eccentric pin, 
greater accuracy can be obtained. Material and order 
records which enable the manager at all times to know 
the condition of any machine being built, and to direct 
the shop operations accordingly. 
wi 


The Package Machinery Co., Springfield, Mass., is 


casting, which is held with the distance piece, washer 
and nut C. The knurled pins D locate the casting in the 
correct position on the sub-base #. The milling cutter / 
is then fed down onto the gear casting, machining the 
surfaces @, the lower end of the arbor carrying the 
cutter F being guided in the sub-base. This method 
enables the two operations to be performed on one ma- 
chine without removing the casting from the jig. 
% 
SLOTTING THE GENEVA GEAR 
The next operation on/the gear is slotting the eight 


notches. This is shown in the halftone, Fig, 2. The 











Fig. 1. MACHINING A GENEVA GEAR 








Kia, 2. SLoTrTInG A GENEVA GEAR 











Fig. 3. Drittinc Paper Frep-RoLti. Brackets 
manufacturing wrapping machines for almost every con- 
ceivable object. Some of their machining methods and 
systems are here described and illustrated. 

Fig. 1 shows the method used for drilling and milling 
the Geneva gears, The casting A is located in the jig 
by being fitted over a turned stud. The jig plate B is 
then set over the same stud and the two parts held in 
position with a nut and washer. The eight holes in the 
gear are then drilled and reamed, using slip bushings 


as shown. The plate B is then removed from the gear 








BRACKETS 


Fic. 4. Bortna Paper-KNtIFt 


fixture A, which is fast- 
ened on the miller table, being located by tongues, The 
casting is positioned by the circular block B, which is 
made to fit the openings milled in the previous operation. 

The notch is cut out with the two cutters C, which 
are set, with a spacer, at the width the slot is desired to 


gear is held on the right-angle 


be machined. After one slot has been cut the nut holding 
the gear casting is loosened and the gear turned around 
to another position and the operation repeated. 

The jig for drilling the paper-feed roll brackets is 
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shown in Fig. 3. The casting is located in the jig by a 
strap cover A, which is made to fit into the surfaces 
B and C and, when tightened down with the bolts onto 
the side arms of the jig base as shown, holds the piece se- 


curely, 
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The bracket C is a special attachment placed on the 
machine at the factory. The lower end of the bracket 
supports a turned part on the lower end of the follower 
roller pin. As is well known, when the cutter starts to 
machine a rough casting the scale tends to crowd the 
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Kia. 5. Dritting Frrep-RoL_t Brackets 


The two screws are tightened down on the lower 
part of the casting being drilled, to assist in holding it 
during the machining operation. The cover A is made 
with bushings for grinding the drills for the holes in 
the bosses ). One of the castings which has been 
drilled is shown on the left of the jig. 

The halftone, Fig. 4, shows the opers tion of boring 
the circular pads on the paper-knife brackets 10 at onee. 
These castings have been previously drilled, and the holes 
in the long bosses are used for locating the fixture. The 
castings are placed on pins which are made a good slid- 
ing fit in A and are held against finished pads on the 
fixture by the screws B. This method holds the east- 
ings securely and also accurately. The pads are bored 
with the tool ( carried in the turret of the lathe. 

The method of drilling and spot facing the feed-roll 
brackets is shown in Fig. 5. The casting is forced against 

















Fig. 7 View In AssemBLy DEPARTMENT 





finished stop pads by means of two 
knurled screws, one on the side and an 


A is then placed on the jig base, being 


located by the four corner posts and J No of Machines 





held by the knurled nuts. The two settee Sen > « a“ 


other on the end as shown. The cover et = . fel, a oh 
Mfg. Order No a Z, 
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knurled screws B are then tightened 7 





onto the casting, thus holding it against 
any tendency to rise during the machin- (2@ac%eL4 saggy. 
ing operation. . SOP F 

The holes are reamed after being “ Yecee 
drilled before removing the casting 


from the jig. After the piece has been (seor 


ra , * 3002 
reamed it is removed from the jig and 

» a a ° VIA 
the surface where the rollers fit is spot f car 


Ore 








faced with the end mill (. This is made 7 
with a pilot end, which fits into the hole ~~~ ~— 
previously reamed, thus locating the 
counterbore accurately. T'wo of the fin- 
ished parts set up with the rollers are shown at J). 
MACHINING THE CAMs 

The halftone, Fig. 6, shows the operation of cutting 
the cams. The cam A to be machined is placed in position 
on the table, the former B is placed on the other table 
of the machine and the cam follower is brought against 
the former in the usual manner. 
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Fig. 8 Marertant List 


cutter away from the work; to overcome this tendency 
the addition here shown was made to the machine and it 
has been found to be successful. 

The cam roller PD is attached to a shaft in an eccentrie 
position with the outside periphery of the boiler. This 
eccentricity is approximately 0.001 in. 

When the roughing cut is taken on the cam the roller 
is placed in the lowest position to the follower. The 
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eccentric pin is then placed by means of the handle 2 
over to its highest allows a finish cut 
0.001 in, to be taken on the cam casting. Should greater 
accuracy be desired the handle may be put in an interme- 
diate position and three machining cuts taken. This at- 
tachment satisfaction as the roll 
is supported, and the eccentric method gives accuracy, 


position, which 


has given good guide 


Tue AsseMBLY DEPARTMENT 
The illustration, Fig. 7, shows a part of the assembly 
department. Here may be seen 10 kiss-wrapping ma- 


chines being assembled ; also one at A ready for shipment. 
On the benches at the right 
chined parts, which have been tested for their accuracy 
to be assembled on the ma- 


may be seen various ma 
and interchangeability ready 
chines. 
Fig. 
tory. 
wrought-iron parts and the like, 
terial. The list enables the manager at any time 


material lists used at this fae- 
cast-iron, steel and 
according to the ma- 
to know 


of the 
made 


8 shows one 


These are out for 











PACKAGE MACHINERY COMPANY ORAFTING ROOM 
wre once no_ 74S MACHINE ORDER-—RECORD 

wre H.C. Bemis & Co. _ Sas" 13054 Te Kn te 1064 
soaress 312 Front St. | m ” Chicago sme Lil. 
cw tes Feb. 24 a sen with ce Feb 24 ma .- Mer: na Sheves Mar: 10. 9 | 

13 “wide 

Molasses Kisses 60per |b. | Wexed peper, twisted ends 3 

S‘long 

~~ ISS cpm ” 

-« Motor 4hp. 220V. DC. e0 cycle single phase, type Q.D. N* iS9@25 _| 
net Weight SOO es.  Geawegm 650 . vce HOF X ZIT OIN, § — Lsvene tog BE & 
Opener One 
Ken Equipped with refory knife 

aati mows Mer 10. I> ER Derman oo") hvure 








Fie, 9. Recorp or MacHINe OrDER 


manufactured. 
enables 


the status of any certain machine being 
The part number, drawing or pattern number, 
it to be traced to the drawing office. The “No. required” 
and “No, show whether sufficient parts have 
been received and the column when 


crossed out shows that this part has been completed. 


° ’° 
rec eived 
“progress of work” 


Macnine-Orpver Recorp 


The illustration, Fig. 9, 
as ordered and delivered. 
and need not be described 

The table shown in Fig. 


is the record of the machine 
The card is self-explanatory 
in detail. 
10 shows the reverse side of the 


record card. This gives a complete list of all the parts 
and number of each part used on the machine shown 
by the order, Fig. 9. 


This factory has a system of unit parts. For example, 
a detail drawing only shows one part which is at all times 
known by the drawing number it Should it be 
found necessary at any time to change the design of any 
part, a number is given and the old drawings and 
number kept unchanged. 

All parts are stamped with the part number on raised 
pads, if castings. This enables a purchaser of a machine 
at any time to order repair parts, as the only information 
required is the part number, and as the drawings are 
never changed, it is only necessary to get out the drawing 
for the part in question and supply a part to the dimen- 
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sions there given. ‘This insures interchangeabilitv on all 


parts regardless of the time which may have elapsed since 


the machine was supplied. 


Heating Record on a Magnet 
Bar 


EprrortaAL CORRESPONDENCI 


A recent problem put up te the Eclipse Fuel Engi- 
neering Co., of Rockford, [l., was to develop a satis- 


factory mothed of heating 3000 magnet bars per day for 
hot bending The 
mensions of ‘the unbent bar. 

The solution hinged on the simple device of provid- 
than a piece 


illustration shows the shape and di- 


which is nothing more or less 


bent to a 


ng a cradle 
of sheet metal 
something like a widened U’. 


shape having a cross-section 


This is shown in the illus- 


cradles are continuously used, one 


tration. Two of these 

in the furnace and one outside. A lot of 10 pieces 18 
placed on the top of the upturned legs of the outside 
cradle, each piece lying flat. A special tongs takes 


them up and puts them on the cradle in the furnace. 
Meanwhile another lot of 10 pieces is arranged in regu- 
outside cradle. As as the pieces 
are removed by the special tongs and 


lar order on the soon 


are heated they 


put through the bending press. At the same time the 
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pieces which have been laid on the cradle outside are 
slipped into the furnace and so on. 

The furnace used is a small-size muffle furnace, built 
for heating high-speed steel. The heating time for 10 
pieces is 10 sec., that is, an average time of 1 sec. each. 
The bending temperature required was 1700 deg. F. 








Recorp on A MaaGnet Bar 


HATING 


225 cu.ft. of 600 
B.t.u. gas per hour, 4000 pleces could be heated and 
handled in a 10-hour period. However, it was deemed 
wiser to install two furnaces, each of which can easily 
heat 3000 pieces per day with a gas consumption of 
about 125 cu.ft. per hour each. 


Using one furnace, consuming about 
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Chart for Punching Time 
By H. J. 
This curve is designed to make the estimating of the 
labor cost of forming wires or the purchasing cost of flat 
metal pieces simple, accurate and rapid. It is based 
on paying 10c. per hour per operator, An allowance is 
made for tool adjustment and stoppage for changing 
stock, and the like, and it is assumed that the machine 
will be running 80 per cent. of the time. 
Three curves are drawn, as it is quite common to have 
an operator run more than one press at a time. 
A is for one operator to 1 machine ; 
2 machines ; 


~ 


FULLER 


B is for one operator to 
C is for one operator to 4 machines. 
It will be seen how much faster the cost goes up as the 
speed goes down, from 100 to 10 r.p.m, than from 200 to 
100 r.p.m. 
The cost is given in 100-gross lots, and the diagonal 
line is a transfer line from cost per 100 gross to cost per 
10,000 pieces. 


Take, for example, a press running at 150 r.p.m. The 
curve A gives a cost of 25c. per 100 gross pieces, one 


operator per machine; the curve B 12%4c., the curve C 
614¢., or, changed to cost per 10,000, 1714e. instead of 
25c., whereas 15 r.p.m, would give just 10 times as much 
cost, or $2.50, $1.25 and $0.6214, respectively, per 100 
gross, 

This curve is not only of use in estimating and in 
checking cost returns, but it shows at a glance whether 
it will pay to make tools that will punch more than one 
piece at a time. The speed given in revolutions per min- 
ute means the number of pieces made per minute. 
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General 


SY NOPSIS—This railroad shop uses two kinds of axle- 
rolling tools—the chain type and a more improved form. 
Wheels are bored with a special tool: the four-spindle 
flue-sheet drill, has been fitted with automatic trips; 
they forge link bushings without waste of stock, and have 
a number of other interesting shop features. 

# 

The smoothness and promptness with which good work 
is turned out in a railroad shop, cannot well bé shown on 
paper. Neither can the standard machines or operations 
be shown unless one is compiling a treatise or encyclo- 


Work in the Columbus 
Shops of the Penn. R. R 


By Erwan VIALL 




















Fig, 4. ANOTHER VIEW 
OF THE BAR 





Fie. 3. ApsusTABLE WHEEL 
Bortne@ Bar 


pedia. Only unusual or highly specialized machines or 
methods attract the general writer or reader, For this 
reason only the more noticeable features are described 
here, 
Rotuine AXLES 

Two different devices are in use for rolling axles after 
thev are turned. One is of the chain type, shown in 
Fig. 1. The hardened rolls, three in number, are carried 
in the links as shown, the entire device being hinged to a 
bracket bolted to the carriage. After the device is in 
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place, the rolls are brought to bear by screwing in the 
nut A, 
Previous to rolling the axle is turned with the tool C. 


the bolt for which passes through the block B. 


The other type of rolling tool is shown in Fig. 2 and 
is a more recent and improved form. Two hardened rolls 
are carried in the ends of the adjustable arms A and B. 
A third roll, not visible, is carried in the end of the bod\ 
C’. Pressure is applied by turning the crank D on the 
end of the serew /£, which spreads the inner ends of the 


: 


arnis, 
an 


aur dfn stale double-cutter boring bar that has sur 








Newer Form or AXLe ROLLER 


Fig. 2. 





SECTION A“A 


o Fit Machine 


Body to be axle 

Steel, bolt set- 

screws and ad- 
ls ting screws 

10 be foo/ steel 











is” oat 


Tools to be high speed foo/ steel AN. MACRINGT 


Fig, 5. Deratts or Bortnc Bar 


vived after tests of dozens of others is shown in Figs. 3 
and 4, By studying these halftones and the details in 
Fig. 5, the construction of the tool will be evident. 
An Avromatic Frep Tre 
Since in drilling flue sheets the spindle needs to actu- 
ally feed less than an inch, each spindle of the ma- 
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Fig. 7. Deraits or THE AUTOMATIC TRIP 

chine shown in Fig. 6, has been fitted with an automatic 
feed trip. This enables the operator to do much faster 
work, as he need only set his drill, throw in the power 
feed and move to the next spindle. The tripping attach- 
ment is shown on a larger scale in Fig. 7. The spur gear 
A is grooved on the face to receive the adjustable block 
B. The feed is thrown in by pulling out on the handle C 
and locked by allowing the latchpin D to drop into the 
hole #. This engages the clutch F with the pinion G, 
which otherwise runs loose on the shaft. As the spindle 
is fed down the block B travels around with the gear and 
strikes the finger //, pushing it down and moving the 
finger J inward. This pushes in a pin and forces the 
latchpin D out of the hole, allowing the spring J to force 
the upper end of the feed lever outward. This throws out 
the clutch and stops the feed of this spindle. 


MisceLLANrous BLacksmirH WorK 


Bumper rails are bent to the required shape in the de- 
vice shown in Fig. 8. The rail is heated where it is to be 
bent, then placed in holders, locked in and bent over, 
at the left. The mate is placed in holders 
shown at A and B. To pull the ends of the rails close to 


as shown 





Fie. 9. Draw-Bar Yoke RIVETER Fic, 10. 





Forcep LINK BUSHING 
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Fic. 6. Fiur-SuHeet Drittinc MACHINE 


the post, a large nut and a handled bolt C are used for 
the final pull. 

Drawbar yokes are riveted to the drawbars in a pneu- 
matic press, shown in Fig. 9. As air is admitted to 
the cylinders A and B, the yoke C is carried upward. 
This yoke is connected to a lever under the floor by the 
rod D, so that as it goes up the ram F descends. The 








Dies 


Fig. 11. Linx-BusHIne 
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end F is cupped, and as it descends it upsets the hot end 
of the voke rivet, the head of which rests in a similar 
cup. 

Link bushings and a number of other parts are forged 
from the solid bar without waste of stock. This is done 
by upsetting and shaping the end of the bar and then 
punching out the center which remains attached to the 
bar to be used in the next upsetting operation. Some 
of the forged bushings and part of a bar are shown in 
Fig. 10, and the dies in which the work is done, in Fig. 
11. These are used in an Ajax forging machine of the 
usual type. The die shown is only half of the set. The 
first upsetting is done at A, the second at B and the final 
shaping and center punching at (. The punch used for 
the last is shown at PD, but the other two punches are 
simply plain straight punches. 


. 


What Is Considered Band and 
Bar Iron, Wire and Bar Iron, 
Wire and Rods? 


SPECIAL CORRESPONDENCE 


The line of demarcation between some of the materials 
used in the machine shop is rather vague. In this article 
three of these classes have been investigated and the re- 
sults are here given. 

What are the limits within which to specify band 
or bar iron? 

According to the practice of the Lockhart Iron & Steel 
Co., Pittsburgh, Penn., iron up to #, in. thickness is 
classified as band, over this size is called bar. 

The Carnegie Steel Co., Pittsburgh, Penn., adopt as 
their practice, the following standards: 

Steel flats heavier than ;*; in. and not over 6 in. wide 
are classed as bars. Bands are flats not over 6 in. wide 
and from No. 12 B.W.G. to 4% in. thick. 

Where does the diameter of wire stop and rods begin? 

The minimum diameter for rods is ;% in.; under this 
diameter the stock should be classed as wire. 
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In specifving plate, how wide does iron have to be 
before it becomes plate ? 
A plate is a flat over 6 in. 


thick. 


wide and No. 12 B.W.G. 


or more 


A Commercial Heat-Treating 
Plant 


EDITORIAL CORRESPONDENC! 


The correct heat treatment of steel of all grades and 
sizes requires a large plant and properly trained men 
who have had experience in the work. 

The illustrations show some of the appliances installed 
in a modern heat-treating plant handling steel of al 
kinds and sizes from pieces running 160 to the pound 
to single pieces weighing 14% tons. These melude needle 
points, automobile transmissions, shafts, spindles, crane 
parts, and the like. 

Fig. 1 shows a installed 
said to be one of the largest ever built for commercial 
purposes ; it is 22 ft. long by 10 ft. 9 in. wide and 7 ft. 10 
The hearth is 21x6 ft. and is 48 in, from the 


It is of the underfired, muffle type 


furnace recently which is 


in. high. 
spring to the arch. 
and is equipped with 12 burners four 


and pvrometer 


couples. The vents are distributed along one side; the 
heat is carried through the furnace by a series of flues on 
either side. It is served by a 2-ton hoist. 

A general view of the plant is shown in Fig. 


which some of the smaller furnaces and the special baths 


?, in 


may be noted, also the full equipment of thermometers 
The heavier work is handled by electric 
Fig. 3. This is at one of 


and pyrometers. 
hoists, such as the one in 
the smaller furnaces, 

A laboratory, in which a great deal of testing work 
is done, is in the plant, which also maintains a forge 
plant of some 12 hammers. The Steel Improvement Co., 
Cleveland, Ohio, in which these photographs were taken, 
was originated to meet a need; it had been found that 


the heat-treatu requirements in the ordinary shop 


is 
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Fic. 2. View or One CorNER OF THE PLANT 


did not warrant the installation of the equipment neces- 
sary and the work did not prove entirely satisfactory. 
The company specializes in heat treatment. 


"9° 


Machime Tools and Equipment 
By F. P. 


TERRY 


In purchasing machine tools for the general shop, two 
important points must be considered if we are to do jus- 
tice to ourselves and incidentally our employers and 
the machine-tool builder. 

The first point is the selection of the type or “skeleton,” 
of the machine, the second, often more difficult, “how 
shall it ?” Many of our builders, in quoting 
prices, do so on the “bare skeleton,” leaving the would- 
he purchaser to make out the dress account to suit him- 
self, and unless we realize that all these “frills” are not 
added to please the builder, we may find, perhaps to our 
cost, that a little more covering would have provided a 
better circulation and good feeling all around, 

Some two years ago, a firm I know purchased two 
chucking lathes to handle certain castings. In this pur- 
chase it was not considered necessary to pay the extra de- 
manded for “hollow spindles,” they preferred the cheap- 
cst type and were satisfied. 

A vear later an alteration in this casting made it im- 
possible to machine it without hollow spindles, with the 
result that new spindles were obtained from the makers 
costing about four times the amount required at the time 
of purchase. 

Another case I know was the purchase of four chuck- 
ing lathes, none of which was equipped with a lead screw 
for screw-cutting purposes, Six months later it was neces- 
sary to put a certain job out to be machined while an ex- 
change of one of these lathes could be arranged. Some- 
cne would lose over the deal, but it was not the manufac- 
turer or the lucky individual who. picked-up a second- 
band bargain. 


we dress 
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Fie. 3. A Hotst ror Larce WorK 


Other similar cases could be given, showing that a 
cheese-paring policy is not always profitable when ma- 
chine tools are under consideration for the general shop. 

The machine-tool builder has no doubt fully consid- 
ered the great variety of work his machine may be called 
upon to perform, and it is up to the user to follow this 
up. If a large boring mill is required for flywheels, it is 
quite worth while considering how we are fixed should 
some large pulleys come along; perhaps they come along 
now at odd times and are dragged through on some old 
faceplate. If so, the pulley-crowning attachment had 
better be considered a necessity with the new boring mill. 

A chasing attachment may appear an expensive item 
on the capstan lathe, but this is not so if there is any 
screw-cutting job within its scope being done elsewhere 
in the shop by slower methods. It is impossible to fore- 
tell the future. “Be prepared” for it if you can, if not, 
tu be able to add, “I told you so,” may prevent you from 
being thrust into a similar opening to the one provided 
for Joseph of old by his brethren, 

One manager I know, after selecting his machine, calls 
for all the “dressing” the manufacturer considers belongs 
to it and buys most of it. “As they are sure to come 
in handy some day” or “if the worst happens we’ll get 
our money back at the sale.” This may be going to ex- 
tremes and possibly a better line of demarcation can be 
found. Meantime, if we err at all, it is better to follow 
this manager, with the first machine of each type, than to 
have someone else doing our work, not because we are 
over-sized, but under-sized. 

3 

Statistics compiled by the American Iron and Steel Insti- 
tute indicate that virtually all the tinplates imported in 
late years have been for use by oi] and canning interests, 
and, when manufactured into cans and the like, have been 
re-exported, thus obtaining the benefit of the drawback of 99 
per cent. of the duty paid. In the fiscal year ended on June 
80, 1918, the re-exports of tinplates under the drawback pro- 
vision amounted to 3,799,549 Ib., in 1912 to 32,227,748 Ib., in 
1911 to 122,812,589 Ib., im 1910 to 141,732,141 Ib., in 1909 to 
116,829,347 Ib., and in 1908 to 158,911,418 Ib. 
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Sheet-Metal Parts Made by Oxy- 
Acetylene Methods 


By Ropert 


SY NOPSIS—The manufacture of axle housings for au- 
tomobiles is described. A fireproof sheet-metal door 
which is both neat and strong. The oxyacetylene welding 
of tool-steel parts to steel castings, for mining machin- 
ery ts interesting. This enables the material best adapted 
to resist wear to be used where required and the other 
parts of the piece to be made of other materials, thus 
obtaining a part of the best design at a minimum cost. 
& 

The Nordyke & Marmon Co., Indianapolis, Ind., is 
using the oxyacetylene welding method for manufactur- 
ing rear-axle housings. The two halves of the housings 
are first formed to shape from sheet steel. 


Mawson 


strong in service. The time required to form and weld 
complete one of these housings is 2 hr. 20 min. 

Fig. 4 shows an iron door made of No. 14 gage by 
the oxyacetylene method. The various elements are cut 
to the correct size and shape and then vertical welds were 
made at A. The corner joints B were made with miter 
joints. 

The Hoskins Manufacturing Co., Detroit, Mich., which 
makes thermo-electric pyrometers, uses the oxyacetylene 
method for welding over the ends of thermo-couples, 

Fig. 5 shows one of the couples twisted at A. The 
two wires forming the couple are manufactured from 
ingots cast in the factory. These ingots are rolled to 








AM.MACHINIST 








AM.MACHINIST 








—— 








Fic. 1. Parr or Hovustne Sections 


A pair of these housing sections is shown in Fig. 1. 
The housing is made with a projecting pin A, which 
forms a rib when the housing is completed. The two 
halves ate then placed with the joints together and the 
seam welded, making a complete axle housing. 

Fig. 2 shows the fixture used to hold the housing sec- 
tions when welding the seam. The rear half is centered 
on a plug A and the front part of the housing is held 
with the clamp B. The nut C, which screws onto a stud 


Fig. 2. Fixture ror Houpine tHe Hovsina 

















Mic. 3. A Wentpep Housina 
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Fic. 5. Tur Covete Twistep Reapy to Weip 

in the plug, bears against the clamp and holds the part 
Two small bolts D, which fit into drilled holes 
in the housing sections, bring them into alignment. When 
the parts are being welded, they may be swung around on 
the plug A into any position to suit the operator. The 


secure, 


stand £ is firmly secured to the floor and furnishes a 


handy means for making the weld on the housing. 


A FinisHep Hovsine 


The halftone, Fig. 3, shows one of the finish-welded 
axle with the brackets and anchor disks 
mounted, ready for assembly into the car. The neatness 
of the welded joint will be noticed; it has proved itself 


housings 


Fie. 6. A Firnisnep Tuermo-Coupie 
wire of the correct size and the ends are twisted as 
shown. 
The twisted ends are welded together to form a homo- 


ceneous end. One of these, alter heing welded and fitted 


to the handle, flexible leads and terminals, is shown at A, 
Fig. 6 


MANUFACTURING Mine-Cutrtrer Heaps 


The Goodman Manufacturing Co., Chicago. Tll.. which 
makes mining machinery, has an interesting method of 
applying oxvacetylene welding to making mine-cutter 
heads. 


Fig. 7 shows a set of the parts which are used for 
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making one ol If the head which guides 
the cutter blades were made of cast iron, or even a steel 
casting, the excessive friction of the blades when cutting 


these heads. 


the coal would quickly wear out the guide surfaces of 
the head. The manner in this is overcome 1s 
shown in the illustration and the welding metal covering 


which 


the rivets also prevents them from heing worn and the 
guide bar becoming loose, 

The body A 
surfaces B from a 
is machined away with a V-surface. 


a steel casting, the guide 
The edge of the body 
The guide bar B 


is made of 


too] steel bar. 
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Fie. 11. Wetpep Blower WHEEL 


is also made with a corresponding V-surface and then 
riveted to the body. The body and bar are then welded 
by the oxyacetylene method, the V-surfaces enabling the 
work to be performed more efficiently. 
shows of the finish-welded 
1 being the welded guide bar. 


Fig. 8 one cutter heads, 


the part . 


Ture Wetpine FIxturi 


The fixture used when welding these mine-cutter heads 
is shown in Fig. 9. The casting is located and held on 
the studs A. The fixture plate B in which the studs 
are fastened is attached to a shaft, which runs in bear- 
ings C’. Between the bearings on the front and rear pedes- 


tals is carried a drum attached to the shaft. Over this 
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drum runs a friction strap D, which is attached to springs 
E, fastened to the base as shown. 

The tension on the friction drum from the springs 
is such that the fixture will remain in any desired loca- 

















Fig. 4. A Snueet-Merat Door 
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Heaps 


Fig. 8. ONE OF THE FINISHED CUTTER 
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Fie. 9. THe WeLpING FIXTURE 
tion. As the welding operation is performed, the fixture 
may be thus swung around to suit the operator and the 
friction of the strap on the drum will hold it. In each 
of these cutter heads there is approximately 60 in. of %4- 
in. metal welded and the total cost is 5le. 
This firm the cutting torch 
Fig. 10 shows a length of angle section, 
opening cut out at A. The opening was approximately 
24 in. long by 6 in. wide and was cut in about 5 min.: 
the thickness of the plate was 5g in. The part which has 
been cut out is shown at B. This may seem rapid cutting, 
but it has been shown that under good conditions the 
thick at the rate of 


considerably. 
which had an 


also uses 


cutting torch will cut metal 5 in. 


one linear foot per minute. 


WebLpING Blower WHEELS 


The halftone, Fig. 11, shows a blower wheel, the blades 
of which were attached by welding. This was done as an 
experiment, which explains the rivet holes in the wheel 
and blades. This method of attaching the blades to the 
wheel when properly should prove advantageous, 
as it will provide a smooth passage for the air or water, 
according to the type of wheel, and will reduce the cost 
of manufacture. 


made 


eos 
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Some Storage and Assembly 
Devices 


By Putitie W. Hai* 

Storage racks for 
shown in Figs. 1 and 2, respectively. They are of the type 
used by the Hall Printing Press Co., Dunellen, N. J. 
They are constructed of angle-iron rods and pins and are 
of their 


bar stock and finished parts are 


capable of supporting a heavy load. Details 


Fig. 3, 


As can be seen, In both cases the stock 


construction are shown in which also gives some 


dimensions. is 
easily handled and can be checked off and shortage noted 
with facility. 

The racks in Fig. 2 are open right through; the height 
12 in. at 
Each cabinet 


of the shelves is graduated, ranging from the 
floor level to 6 in. at the upper shelf. 


self-contained and can be easily moved. 


Is 


One of the trucks used in the assembly department 
is shown in Fig. }. It is of the double-decked variety, of 
and will When the 
chines are assembled, it is essential that they be tested 


steel, earrv large castings. ma- 


*President Hall Printing Press Co., Dunellen, N. J. 


Fig, 10, AN 


and for this purpose a travel! 
5. This is mounted on a standard 6-wheel hand 


see Fig. 


EXAMPLI 


Currine-Torcu 


testing 


out fit 


Work 








ee sy pod 
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ra, 


truck 


with 
the forward end isa variabl syy “l reversible 10 hp. elec- 


2. STORAGI 


the two 


SHELVES 


rear 


whe 


! 


removed 


FINISHED 


PARTS 


Mounted 





used, 





ol 


tric motor and rheostat, the controller, which has double- 
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throw switches and an ammeter are mounted on a slate 
slab, set against the iron handle of the truck, On the 
forward end are two hinged iron wedges which, when 
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Fie. 4. AsseEMBLY-DEPARTMENT 
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turned down, form a brace to the floor and hold the truck 
against the belt pull. The outfit can be easily handled by 
one man. 

& 


A Multiple Drilling Jig 


Pieces like A in the halftone, are used to hold cutting 
tools in a special form of box tool made by the Wood 
Turret Machine Co., Brazil, Ind., as shown at B and C. 
These box tools are bolted to the sides of the tilted tur- 
rets of the machines and the pieces mentioned are used in 
considerable quantities, Most of the work on them con- 
sists in milling them to shape after which they are placed, 
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A MvttipeLe Drituine Jie 


four at a time, in the jig shown at the right. A central 
block is slotted as shown at D to receive the pieces as 
shown at FE, F and G. Floating clamps like H lock two 
pieces at a time. The hinged top / is then lowered into 
place and locked by the pin J which is run through the 
hole in the end. 


—- 
- 


Too Busy to Attend to His 
Job 


By Joun C. WELLS 


Permit me to say a word of appreciation for your ar- 
ticle under the above heading, Vol. 40, p. 961. 

The point raised is one which seems to be entirely over- 
looked by the “powers that be” in the average shop, for 
any extra job, pet theory, or system is foisted on to the 
(usually) already too busy foreman to further add to 
the “distracted mien” you mention, and which is known 
to Lancashire folk as being “mithered.” 
which has for 


purveyor of “the 
further fortified 


In England a corporation 
proud position of 
has just still 


many years held 
cheapest gas in the 
its pesition in this 


the 
world,” 


regard by making another reduction in price “The Gas 
World,” of England, reports that the council] has adopted a 


gas engineer and manager 
the price to all ordinary consumers within the borough by 
2c. per 1000 cu.ft... making the price to consumers below 
3,000,000 cu.ft. per annum 24c. net per 1000 cu-ft.: 
of over 3,000,000, 20c. net; and to all users of gas for motive- 
power purposes, 16c. net At the meeting at which the reduc- 
tion was sanctioned, it was stated that the reduction, which 
has been made possible by the improved carbonizing results 
from a new installation of horizontal retorts, will make 
Widnes gas from 20 to 27 per cent. lower in price than that 
of the nearest competitor. 


recommendation of its to reduce 


to customers 
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Construction of a Large Boring 
and Turning Mill 


SYNOPSIS—The building of large machines, to most 
mechanics, is intensely interesting and whenever an op- 
portunity offers is keenly followed. Three important 
stages tn the building of a large boring mil are shown 
herewith. 


tut 
™ 


The accompanying illustrations show the progress of a 
large boring and turning mill through the shops of the 
Betts Machine Co., Wilmington, Del. This machine was 
built for the Newport News Shipbuilding & Dry Dock 
Co., Newport News, Va., and while made to bore and turn 
25 ft. diameter it is so arranged that the uprights can 
be still further carried back and gun turrets 30 ft. 
diameter be turned up. This work is not done with the 
regular heads on the crossrail, but with a special fixture 
for the purpose, bolted to the lower side of the crossrail. 
This is, however, not shown in these illustrations. The 
total weight of machine is 318,000 Ib. 

The machine can probably be best described by first 
referring to the finished machine shown in Fig. 1. The 
uprights may be slid on the bedplate, with them in for- 
ward position the machine will swing 16 ft. 4 in. and 
when they are moved back and the spindle of the auxiliary 
rail is in the extreme forward position, the mill will bore 
and turn 25 ft. 4 in.; but as previously stated can be still 


further extended to swing 30 ft. 3 in., in which case the 
special tool head is then used. 

The machine takes in work 11 ft. high under tools and 
the two main tool spindles, which are octagonal in sec- 
tion, have a travel of 100 in. 


THe Tas 

The table is 15 ft. diameter, made up of three pieces, 
one center piece 12 ft. diameter, which carries the in- 
ternal driving gear, and two half rings. Two tracks are 
provided, one for the center and one for the ring, so that 
the heaviest and most unsymmetrical pieces can be car- 
ried without distortion. These tracks are prov ded not 
only with automatic roller lubricators but with 
flooding flanges so that there can be no possible danger 


high 


from cutting under the most severe duty. 
the 
cepted improvements for this class of tools, a few of which 
Each tool spindle is separately 


Embodied in this machine are all most recent ac- 
may be cited as follows: 
counterbalanced; power rapid traverse is provided to 
all saddles and tool spindles, also rapid hand traverse to 
tool spindles ; 
all saddle and spindle movements are controlled at the 
head, even to the setting of cutting tools; deflection 
bracket on top of the crossrail and vertical support to the 


feed changes through sliding steel gears; 


auxiliary crossrail; main crossrail gibbed both on the in- 
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Fic, 2. THrt BrepepLtaTe AND TABLE TURNED OVER 


side and the outside of the upright face; diagonal braces ternal faceplate gear is driven by two pinions, one on 
between uprights; all gear changes made through sliding each side of the center, all gears are thoroughly protected 


gears so that only those in use are in operation. The in- by guards and the like. 
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In Fig. 2 the bedplate A is shown turned upside down 
over the faceplate B for assembling the driving shafts (C. 
The “double drive” feature is plainly shown here, the two 
converging driving shafts are connected to the single 
main driving shaft through a set of three bevel pinions D. 


THe Beppiari 

The bedplate is made up in sections for convenience in 
shipping and machining, the main piece is 10 ft. wide by 
17 ft. 9 in. long and weighs 26,000 |b. 

In Fig. 3.the bed is shown in normal position but with 
the faceplate removed. This view shows clearly the two 
table tracks F’, mentioned above, also the two faceplate 
pinions £ for the “double drive.” By looking closely the 
observer may see the grease spreaders hugying, as it 
were, these pinions, compression grease cups force grease 
through piping to these spreaders and they in turn dis- 
tribute it over the face of the pinions and gear. With 
the internal-gear drive it is very necessary to know that 
the gears are lubricated, otherwise the many advantages 
of the internal gear will be minimized. 

This mill is operated by three motors, two 15-hp., 925- 
r.p.m., and one 50-hp., 400- to 1200-r.p.m., General Elec- 
tric Co. equipments ; the 50-hp. motor is the main driving 
motor and has gradations through sliding gears giving a 
speed curve in geometrical progression of 36 to 1. 

Of the two 15-hp. motors, one is located on the top of 
machine and operates the power rapid traverse to the 
heads and is also used for raising and lowering the cross- 
rail when required. The other 15-hp. motor is located at 
the back of the mill and is used for moving the uprights 
along the bedplate. 

This machine complies with the standard of the Betts 
Machine Co., in almost every particular and illustrates 
their new line of boring and turning mills. 


Fine-Pitch Herringbone Gears 


The accompanying illustrations are of interest as 
showing a set of fine-pitch, high-speed, staggered-toothed 
herringbone gears. These were recently cut by the Falk 
Co. at Milwaukee, Wis., to be used on a wireless-telegraph 


set. 
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2038 


and the 
per cent. 


from 45-carbon = steel 


The 


pinions from nickel steel, having 31. 


were cut 


gears 


ni kel 


and 40 to 45 points carbon. The teeth are 25 diametral 


pitch with the standard helix angle of 23 deg. The total 


face width is 44% in. The diameter of the pinion shaft 


is are in. The set is designed to transmit 10 hp. at a 
pinton-shaft speed of 20,000 rpm. The gear ratio is 
10 to 1. 

In Fig. 1 the set is shown mounted on a test block 


with the shaft of the gear belted to a motor. This shaft 


is mounted on ball bearings, while the pinion shaft is 
mounted in bronze bearings. In Fig. 2 the gears are 


shown in operation at a speed of 2000 rp.m. on the 
gear shaft and 20,000 r.p.m. on the pinion shaft. It is 
of interest to learn that these small high-speed gears 


were cut on a regular 36-in. machine. 


Questions Relating to Tool- 
Room Efficiency 


By CLARENCE HAMER’ 


The object of the questions is not from the standpoint 


of an examination, but rather as an educational scheme 


to stimulate a for a 
the tools used, their proper care and the efficient hand 


desire more general knowledge of 
ling of the work. 
Lists were prepared ny the job foremen of the Na 


tional Cash Register Co. who are constantly in close 
touch with the workmen. Thev were instructed to se 
lect subjects which they found were often overlooked, 


caused mistakes, bad work or loss of time. From these 
lists 25 questions were selected, which seemed to be most 
valuable. These are given here with their answers. The 


workmen were privileged to get the answers they did not 


know from handbooks, or by asking someone who did 
know. Naturally there was some difference of opinion 
which led to discussion. This caused the men to take 


considerable interest, and a marked improvement in the 
handling of tools and work was immediately noticeable. 
One of “apprentice boys,” “ma- 


chine hands,” and “handy men” 


the results was that 
got better grades as a 
This 


rule than the experienced machine-tool builders, 


*Foreman, Toolmaking Dept. No. 2, National Cash Register 


Co 








Fie. 1. Fine-Pircn Sraccerep-Tooru Herrincaone 


GEARS 








GeAus RUNNING AT 


HerRINGBON! 


Fie, 2. Fine-Prreu 


High SPEED 































AMERICAN 


204 


is probably due to the fact that the younger men are, as 

a rule, engaged in some sort of night-school or corres- 

pondence-school course of study, which makes them more 

proficient in obtaining information. 
The present plan is to give out a list of 25 questions 
about every three months. 
1. At what stage of the work shouid oil grooves be cut 
into slide ways? Before scraping. 

What would you do to prevent a gray-iron casting from 
chipping at the end of the cut when being planed? 
Bevel the end of the cut with a file or chisel to the 
depth of cut. 

3 (a) In what proportion to the diameter of 

should the length of the thread be in cast iron? 

1% times diameter. 

(b) In stevwl? One diameter is sufficient. 

4. In babbitting a piece of machinery, is it advisable to 
warm both the piece and arbor, or let arbor remain cold, 
and why? Warm both, because the cold arbor is liable 
to condense moisture and cause the babbitt to blow out. 

5. What is liable to happen when filing work in a lzethe, 
using quick strokes of the file? It is liable to be out 
of round. 

6. When turning a piece of steel 1%-in. diameter, how much 
allowance should be left for filing? Not over 0.002 in. 

7. What is the rule for the size of standard nuts across flats? 
One and one-half times diameter of bolt plus % in. 

8 Describe the correct way of truing up a large face-plate 
on a lathe? An arbor or piece of wood should be be- 
tween centers to take up end play that may be in the 
spindle. Take a light cut from center out. 

9. Of what advantage is a fillet next to a shoulder on shaft- 


t 


a screw 
Not 


less than 


ing or shoulder screws? It will lessen the danger of 
breaking 
10. (a) How much should be allowed to lap in a bushing 
that is 2 in. outside diameter, i in. long, and 1%-in. 
hole? 0.0015 to 6.002 in. 
(b) To grind? 0.005 to 0.007 in. 
11. When should a hand reamer be used on a lathe? Never. 


(a) To what angle shoulc the compound rest on a lathe 
be set when chasing an Acme or a B. & S worm thread? 
14% deg. 

(b) U. S. Standard? 30 deg. 

13 In turning a shaft that is 
what sort of feed should be used, and why? 
feed. To time and unnecessary work 

14 (a) What is the formula for finding the distance across 
the corners of a hex-head when the distance 
across the flats is known? the distance across 
flats by 0.866; or multiply by 

(b) Of a square head screw? 
flats by 0.707; or multiply by 1.414. 

15. What is the taper per foot for crowning pulleys? 4% 
% in. per foot, depending on the width of face. 

16 What is the right method for removing lathe and mill 
chucks from the spindle? back gears and run 
the machine backward by backing the chuck off 
against a piece of wood. 

17 What is the number of threads per inch on U. S. 


grinding. 
A coarse 


to be finished by 
Save 
screw 
Divide 


1.155 


Divide the distance across 


to 


Use 


hand, 


standard 


taps from \ in. to 1 in., inclusive? % in., 20; 4 in., 
18; 3% in., 16; % in, 14; % in., 13; & Iin., 12; %& in., 
1: &% i. 1: BD . 9: i Me SF. 

18 What are the standard sizes of pipe from % in. to 2 in. 
inclusive? % in., 4 in., % in., % in., % in., 1 in., 1% 
in. 1% in., and 2 in. 

19. What is the number of threads per inch on pipe taps 
from %™ in., to 2 in., incusive? % in., 27; %4 in., 18; 
% in., 18; % in., 14, 1 in., 11%; 1% in., 11%; 1% in., 
11%; 2 in., 11%. 

20 What is the taper per foot for a pipe tap? % in. per 
foot. 

21 When given a job where more than one kind of metal is 
used, such as bronze, tdol steel, cast iron, and so on, 
how many requisitions are needed to get the material 
from our supply room? One requisition. 

22 What should be done with a piece of overheated carbon 
tool steel? It should be scrapped. 

23 When using a lathe where should the tools, such as 
lathe tools, files, and the like, be kept? On the shelf or 


stand provided Never on the “ways.” 

24. Which side of a lathe or mill chuck should be up when 
not in use on machine, and why? The mounting side 
should be up to prevent chips from falling in the 
threads from the jaws. 

25. To what angle should a broken piece be ground to pre- 
pare it for acetylene welding? Not less than 45 deg. 


each side of the break, or 90 deg. including angle. 
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Through the Inspector’s 
Gage 








A frequent use of the power of discharge under ordi- 
nary conditions for any other reason than the lack of 
work is a sign of poor shop management. 

* * * 

In choosing views and sections in drafting, care should 
be taken that they show the general appearance, any 
specialities should be taken care of separately. 

* ok * 

One advantage of standardizing designs is that they 
would tend to take the place of experience for a beginner 
and would simplify the old hand’s work, making his work 
more consistent. 

ok * * 

To get a man really interested in his work, the only 
way is to put him in business for himself. How it is 
done, whether by premium or piecework, matters little, 
but it must be done, to keep a thoroughly efficient work- 
ing force. 

2k * 1 

Where a ball revolves under load, the material both 
in the ball and the races is exposed to tension and pres- 
sure stresses. The stresses on the material change in con- 
tinuous sequence, the maximum being on the outer sur- 
face of the bodies. 

* * * 

Quantity manufacturing makes possible the securing 
of better materials, the use of better machinery and the 
more careful inspection of every part. But in the last 
analysis the accuracy and success of the machine depends 
on the human element. 

* * * 

Where machine production is large, the finishing up 
and alignment of bearings is a considerable item of ex- 
pense, and even with a strict control over the workman- 
ship in the shop, inaccuracies in machine work are bound 
to find their way into the finished unit. 

re kK * 

If you force a foreman of wide experience and prac- 
tical training to obey the orders of an “untrained” office 
man, you may easily make him lose interest in his work ; 
this reacts directly on the men under him, and no man 
who is not interested in his work can do good work, or 
can be said to be working at the highest efficiency. 

* * * 

of machinery realizes that the 
successful operation of the machine he is turning out, 
whether for high or low speed or accurate or rough work, 
depends on the proper operation of machine bearings. 
Greater care is frequently taken to secure reliability in 
this feature than is taken with any other part or opera- 


Every manufacturer 


ticn in manufacture. 
BS ok Bo 

Whenever the words “efficient” or “inefficient” 
used, it is a natural tendency to turn to the shop end of 
the business, especially the man who runs the machine, 
but it is no more than just, that the executives should 
first look to themselves to see wherein they fall short 
of the 100 per cent. mark. If the workman is not effi- 
cient, just what is their share of the cause of his in- 


are 


efficiency ? 





July 30, 1914 AMERICAN 


MACHINIST 


905 











OTT) HOMPUALULUGUANDUNANAACSLQUUAEAAUUALLALOULUAUI0U 1000020000 CHA UAE AMA URLU AMMAR 


Letters from Practical Men 








Re 


A Multiple-Bladed Lathe Tool 


The tool shown herewith was worked out to facilitate 
the production of a gray-iron disk used on the tying de- 
vice of a grain binder. 

This disk is worked to narrow limits of diameter, thick- 
ness and truth. As will be seen, there are three cutters 
near the center of the holder and one near the end. The 
tool at the right is simply a “rougher” to reduce the blank 
to approximate diameter and give the other tools a start 


in clear metal. The carriage is run across after the 
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roughing cut is finished, bringing the cluster of finish- 
ing tools into position. These are then fed straight in, 
finishing the sides of the disk until they pass over into 
the recess outside of the hub. At this stage the form tool 
begins to round the edge, going in to a stop on the cross- 
slide, 

To avoid distortion of the arbor, which is a plug fitting 
the lathe spindle, with a nut to hold the work on, the ar- 
bor is provided with concave washers fitting, respectively, 
the shoulder of the arbor and the nut, which are turned 
convex, thus giving a self-adjusting bearing for the rough 
cast hubs of the disk, 

H. JOHNSON. 

Poughkeepsie, N. Y. 


9° 


Handy Spring Gage and Cutter 


While engaged in making safety razors it was neces- 
sary to have three springs of different lengths as shown. 
It was always a difficult task for us to retain a uniform 





3-Sizes of Springs 


Am MAC Hirst 


SPPING GAG! CUTTER 


HANDY 


AND 


Sn fea 


standard in the lengths, as they are made of flexible and 
thin wire. 

The springs were made on the lathe in k neths of 12 
to 18 in.: they were then ready to cut into the sizes de- 
sired. 

Taking a pair of ordinary nippers with a wide jaw I 
A through which a hole B was drilled 
low k D at- 


attached the bridge 


to receive the gage screw ( which has a hut 


tached to keep it in the desired position. 


The springs were then inserted through the jaws of 
the nippers until they reached the cap of the gage; they 
were then cut to the desired length. The gage was then 


re-adjusted for the next size and so on. 


The advantage of this device is that the attachment 
does not prevent the use of the nipper for its regular 
line of work, when the attachment is removed 

J. A. Lue \s. 

New York, \. Y 


Axle-Lifting Hook 


The accompanying illustration shows the axle-lifting 
device used in the Pennsylvania R.R. shops at Renovo, 
Penn. 


with safety, as can be seen, 


This has been designed to combine convenlence 








— 
( 
‘ 
; D 
ae 5) APPLICATION WHEN 


REMOVING FROM AXLE 











Hook 


LArTING 


AXLI 


After the tongs have been closed around the axle, the 
safety chain A is hooked into the safety catch B so as 
to prevent the tongs being accidentally released in any 
manner whatever. In the center of the lifting hook is 
the rod (’, suspended from the center of the upper link, 
the end being bent at right angles and coming in con- 
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tact with the axle. When the axle is lowered, this rod 
supports the links at a fixed distance above the axle, al- 
lowing the two arms to spring open, as shown in the 


sketch D. 
Jos. K. Lona. 


Renovo. Penn. 


Carelessness in Filling Orders 

The question of the filling of orders is one which has 
been much discussed and I should like to tell some of mv 
experiences in getting what I wanted. Requiring some 
steel, I ordered it from a house with whom I had done 
husiness for years, requesting that bright, clean and un- 
bruised stock should be selected, boxed and forwarded to 
a certain machine shop by express. My order was ac- 
knowledged and the house promised to follow my direc- 
tions but suggested that as 1 was particular as to surfaces 
they would order the stock direct from the mill, as ware- 
house material was apt to get bruised somewhat. 

In about 10 days the material was received in very 
had condition, unboxed, rusted and badly bruised. 

A letter of complaint to the steel house elicited the re- 
ply—that they were sorry they had neglected my order 
of boxing. 

ScREW-MACHINE WorK 


Requiring quite a number of screw-machine articles, | 
had wooden models made which I forwarded to a well 
known screw-machine works. ‘They are shown in the il- 
lustrations. Fig. 1 was described as 3¢-in. rod, 9 in. over- 
all; threaded 5/16-20 1% in, long, the other end to be cut 
off square, the rod to be nicely polished. What I received 
is shown in Fig. 2, a phantasy having been executed on 
one end of the rod instead of it being cut off square. 

The other two wooden models are shown in Figs. 3 and 
!. but the holes were not drilled in them but marked in 
pencil in their proper positions. I drew the attention 
of the screw-machine people to the round top of Fig. 3 
and requested that instead of rounding the top it should 
be cut off square as in Fig. 4. What I received for Fig. 
3 is shown in Fig. 5. 

| returned this article as well as the one shown in Fig. 
1, asking that my instructions be followed as to them and 
that the piece shown in Fig. 4 should have the head re- 
duced in diameter to the size of the screw up to the top of 
the 1-in. hole, leaving the head what it would come; 
about yy in. thick. 

The screw-machine company managed to get Fig. 1 
right this time but instead of following my instructions 
concerning Fig. 4, they reproduced what they had origi- 
nally sent me, only drilling the 14-in. hole close up under 


the head, as shown in Fig. 5. 
STEEL BLADES 


As | required some steel blades accurately made, | 
wrote to a prominent steel concern, asking if they could 
furnish what I described. Their reply was that they could 
make these blades and that they were better fitted to do 
the work than anybody else in the United States. 

[ sent them a sample order, together with a check, as I 
had never before done business with them; this was ac- 
knowledged. After waiting a month, I wrote inquiring 
when delivery would be made and was coolly informed 
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that they had found that they could not produce the 
blades and returned my check. 

Requiring a lot of steel stampings, | sent a wooden 
model to a stamping concern, requesting the price on 
punch and die for the work and price on punchings, ask- 
ing that as the stock was quite thick whether the upper 
edge of the punching would be slightly turned, also if a 
round hole in the piece was not punched what difference 
in price there would be in die and product. I received 
promptly the price on punch and die and price for punch- 
ings but the other information asked for was totally 
ignored. 

EXPERIENCES WITH A FoUNDRY PATTERN 

Knowing considerable about steel foundries and cast- 
ings and having to obtain and look after a lot of cast- 
ings for a customer who was dissatisfied with the work 
he was now obtaining, | sent a pattern to a steel foundry 
und in a few days followed it. The steel people looked 
the pattern over, assuring me that they could make it 
without difficulty and that they could make deliveries in 
about six weeks. 

On the base of this pattern was a short rack; this had 
become unglued and I arranged with the steel company 
to have the rack again glued in place. I received a bill 
for this work and sat down and waited for my castings. 
At the end of six weeks I called at the foundry. They were 
very glad to see me and were about writing me—and were 


> Rae li ate eal 
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sorry to inform me that the pattern would not draw. This 
seemed strange indeed, as | had had some 20 castings 
made from the pattern before. On inspecting the pattern 
they pointed out to me that the rack was where the moid 
broke down. On closer inspection I discovered that when 
the steel people reglued the rack they had reversed it, 
which accounted for the trouble in drawing the pattern. 
| had considerable difficulty in convincing the steel people 
that this absurd piece of botch work was their fault and 
not mine. 

Now, readers of the American MACHINIST, it is quite 
possible that these woes have no counterpart with you, 
but they are facts which have caused me no end of annoy- 
ance. If, however, you have encountered similar troubles, 
how do vou account for them ? 

Today, people are complaining generally that business 
is poor and that orders are eageriy sought after, vet there 
is something loose if, when orders are presented and are 
obtainable, such absurd conditions exist. 

in conversation with one or two managers they have 
agreed with me that letters far too often are not carefully 
read or answered, but why, I have asked, should this 
state of things exist? Two answers have been given me. 
The men employed to look after correspondence are too 
voung; and there is a general desire to do as little work 
as possible and get rid of the day’s correspondence as 
early as possible. 


an 


_ 
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One gentleman suggested an idea which had not oc- 
curred to me. He said, “I have forbidden my office to make 
inquiries which will arrive at their destination on Friday. 
J have tested it out, that there are so many in offices who 
desire to get their work done either Friday evening vor 
early Saturday morning that they will not pay proper at- 
tion to correspondence received on those days, so I ar- 
range that my inquiries reach their destination early in 
the week.” Now, perhaps, as the old man said, “There ain't 
alone in trouble it 
have 


no such animal,” but if I am 


satisfaction to 


my 


would be at best some me to the 
readers of the AMERICAN MACHINIST tell me so. 
W. D. Fores. 
New 


London, Conn. 


Adaptation of Universal Chuck 
for the Toolroom 


So far as I am aware, Fig. 1 shows a new adaptation of 
a chuck for universal miller work. A glance reveals its 
wide range of usefulness, particularly in toolroom work. 
One of its most valuable uses is in long work, such as 
shown in Fig. 2, which has to be indexed and accurately) 
milled. 

The chuck is universal, bored in line with the dividing 
head, set close to the end to be milled and strapped in po- 
sition. The piece is held in the most rigid manner, and 
admits of heavy cuts, also loosening and tightening of 
the work for indexing, the opposite end being gripped by 
the chuck on the dividing head. A plate, not shown, was 
secured to the end of this long spindle and slotted for 
three extra-heavy chuck jaws, forming part of the com- 
plete spindle. 

VU. S. MARSHALL, 

Springtield, Vt. 
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Scaming Die 


The illustrations show two dies for forming and lock- 
ing an inside seam on small cans, buckets or other reund 
or oval tin bodies. 

The seam of the shell! is 
the left of the center of the 


the die, Fig. 6, shown in front elevation. ‘They are similar 


formed at about 35 leg. to 


Fig. 5, and is closed on 


lie, 


10 horning dies. 
the 
size of the work. 


| | | 


The size of die and the press depends upon the 


The dies shown were built for a bench 
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press with open front. The shell before the seam is formed 
Fig. 2 it 


Fig. 3 shows shell ready to be « losed and Fig. | 


is shown in Fig. 1. In is shown with the seam 
formed. 
shows it closed. It will be noticed that as the seamed-shel/ 
is formed off center when put on center the tendency is 
to close it in the right direction. 

R. P. THrone, 


Svracuse, N. Y. 


Making Half-Round Polished 
Brass Molding 


Some months ago, we needed 30 ft. of half-round pol 
as is used in motor-car bodies 

We made this by splitting 
%o-1n. diameter, in the fol- 


ished-brass molding, such 
on the edges of the upholstery. 
in halves, brass tubing about 
lowing manner. 

We took a piece of mild steel A about 1 in, square and 


a ) 4 . , ? Saw J 


% ble 
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5 in. long and bored it end to end with a %-in. drill. 
Then we made a slot through its length with a 5-in. 
slitting saw, diametrically across the hole. By holding 
ihe steel block in the miller vise while the slitting saw B 
was revolving, and pushing the brass tube C through the 
hole in the opposite direction to the rotation of the saw, 
in a few minutes we had the 15 ft. of tubing correctly di- 
vided in two parts. Tinning the back and filling it with 
soft solder and placing small nails 1144 in. apart, com- 
pleted the job. 
A. GRIEVE. 
Lima, Peru, S. America. 


ood 
. 


A Shaving Tool 
Having 6000 malleable-iron castings 1 in. 
like A to machine, I designed this simple and speedy fix- 
With this tool, 50 pieces per hour 


diameter 


ture for doing them. 
could he machined. 

The cutter B was milled with a left-hand spiral, one 
turn in 12 in. and made of Crescent tool steel. The fix- 


ture (' was bolted to the cross-slide of a lathe and an 
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arbor made to fit the spindle. The piece was then screwed 
on this arbor. 

By holding the lever ) in a vertical position and run- 
ning the cross-slide in to the stop, then by pulling the 
lever forward the tool rolled up past the work and by 
using soda water as a lubricant a bright smooth finish was 
produced. 

R. C. Marston. 

Pasadena, Calif. 


Replacing a Chewed Up Hey 


What seem to be trifling irregularities about a steam 
engine often result in costly repairs and the prover- 
bial “stitch in time” means dollars to the owners and 
much to the operator. 

An engineer (?) rushed into the shop one morning 
and threw down a broken piston and a badly bent rod. 
This was no new occurrence, for this same man had 
visited the shop several times before on the same errand. 

Repairs were made as soon as possible but inside of a 
week he was back with another broken piston. This 
time the owner of the engine stated that he wished a man 
from the shop would look over the machine and try to 
find out the cause of the trouble. 
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The repair man was detailed to the job with orders to 
go over the machine from foundation bolts to throttle. 
The engine was of the double-cylinder type, used for 
hoisting purposes, with cranks on the quarters. 
A superficial examination revealed no serious faults, 
valves were found to be properly set and in fairly good 





Kry 


RepLtacine a CHewep-Up 
condition. A test run showed something wrong with one 
side, and this clue led to a solution of the difficulties. 

The crank disk was so loose and the keyway so worn 
that it appeared to jump at least a full quarter of an 
inch at each revolution. Consequently something had 
to let loose when the load was on. The disk was taken 
off without much trouble. The original key was % in. 
but the keyway in the shaft was hammered and worn so 
badly that when it was chipped out and squared it was 
11% in. wide. The wear had all been on one side, so to 
get the crank disk back in its proper position required 
considerable time in laying out and fitting a key as 
shown in the illustration. 

With the crank disk properly keyed in position the 
engine ran as smoothly as when new and no further 
repairs were needed. 


Frep I. Larrp. 
Yonkers, N. Y. 
co 
Attaching Sheet Metal to Cast 
Iron 


In the course of our manufacturing it was necessary 
to have a piece of cast iron 1 in. thick between two pieces 
of sheet metal. These pieces were to be fastened se- 


curely. After trying various methods we used the fol- 
lowing, which was successful. We had the patterns made 


=> 
so that 14-in. round pins were cast into the iron. These 


pins were all cut off square on the end and all the same 
length, 114 in. over all, so that the molder had no 
trouble in inserting them in the mold. The pattern was 
made with 14-in. core prints and countersunk around the 
print, so that when we received the casting the pins pro- 
truded } in. on each side. 

After doing this, we had no difficulty in spot welding 
the pieces of sheet metal on each side as the current 
would go through the steel pin, and having made room 
for the upsetting of the pin when it got hot, by counter- 
sinking, the sheet metal would lie close to the cast-iron, 
leaving no space and having a perfectly smooth surface 
on the outside. These surfaces were afterward japanned, 
rubbed and varnished and were absolutely free from 
marks. 

F, G. MarBacu. 


Cleveland, Ohio. 
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Discussion of Previous Question 
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How Would You Do These Jobs? 


In reference to W. D. Forbes’ article on p. 1045 of 
Vol. 40, I submit the following suggestion. 

A simple tool block or holder as shown, could be 
made to fit the compound rest of say a 20-in. lathe, this 
could be made of sufficient length to allow holes to be 
drilled in each end to receive two 1-in. clamping bolts, 
five slots the proper width and spacing would be planed 
in the block to receive the fine cutting-off tools. A strap 
of sufficient strength would be drilled and tapped for 1 
setscrews, the tools would be set to lead each other by 
34 in. Remove the tailstock from the lathe entirely if 
the lathe is less than 10 ft. long as it (the tailstock) is 
not needed on this operation. Draw off a piece of 2\4- 
in. round bar stock as long as the lathe will take, chuck 
one end and run the other in the steadyrest, cut off 
as shown using plenty of a good lubricant. 


SECOND OPERATION 


When enough pieces are cut off remove them to a 
lathe, 


smaller and faster one which is fitted with a 


* 
~ 

















Toot BLock 


A SIMPLE 


chuck and drill chuck in the tailsto k, chuck 


If the chuck jaws are not too 


universal 
the pieces flat side out. 
high the work may be put against the face of the chuck, 


otherwise a spac ing blo k must be used. Set a fa Ing 
tool on the center, bring up the tailstock, drill the hok 
and face off to the 


on the ways of the 


proper thickness, then clamp a stop 


lathe against the end of 


carriage, 
bring the carriage against the step for all other pieces ; 


this will make further measuring unnecessary. 


{ would use an F high-speed drill. This will not give a 


full thread but I believe it will answer the purpose and 
will make tapping easier. 


THIRD OPERATION 


When the drilling and facing is done remove the 


pieces to a drilling machine, hold with the hand and tap 
as if drilling. 
screw these pieces on a stud in the speed-lathe chuck and 


If further polishing is desired 1 would 


finish, If the finish on cold drawn stock is good enough | 
had as | 


believe the 21%-in. diameter can be 
it. | believe | would proceed with No. 3 on 


have used 
about the 
same way as described by Mr. Forbes. 

Pat. S. SMITH. 


Mo. 


St. Louis, 


In Vol. 40, p. 1043, is an article under the above title 
While thinking the subject over, it occurred to me that 
the following suggestion might be presented to the read 
ers as another possible method of handling the work. 
and 2, L would have 


the pieces cut from 24%-in, round stock in 17 -in. lengths 


For the piece shown in Figs. ] 


and chucked in a lathe, the end faced and finished to the 
degree required on the back of the completed disk and the 
diameter trued up for about one-half the length of the 
piece, 

Then rechuck, with the finished end in, and repeat the 
first operation, only finishing also the diameter to the 


required degree, 


Drill the hole clear through and tap as far as the 
length of the tap will reach, then use the parting tool 
in about 1 in. and then the tool for rounding off the 


edge. 

the parting and one 
diameter of the 
-in. bolt or threaded 


All then necessary is to continue 


finished. To finish the second 


disk is 
disk it is only necessary to chuck a 4'4 
rod. serew on the disk and finish, as that surface has al 


ready been machined, 

The length of the unfinished piece permits the use of a 

If the 

a narrower parting tool 
| 


used to 


14-in. parting tool and ,', 


in. facing on each end. 
front must be faced also, either 


had 


for finishing. 


or a longer blank better be insure having 


h stor k 


enoug 


Tue Tuirp Pree 

\s to the piece shown in Fig. 3, instead of using 
14x114-in. stock, | would use 1144x2\%-in. and cut into 
the longest lengths that the miller table will acecommo- 
date, 

Then drill in both ends of that length, the ™%-in. 
hole, say lly, or 2 in, dee »p, this to bt used as a clamping 
place for the finger clamp, w lds it to the table 
while the V is being milled in. Do this just as Mr. 
Forbes states, running the mill the whole length of the 
blank, 

Then clamp the milled blank crosswise on the tabl 


and use as many slitting saws spaced 1% in, apart, as the 
machine will I] 
Drilling the % 


two or three end pieces hay 


in, hole is then an easy jig job, the 


ing the hole already in. 


W. S. Quimey. 
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The Decision Against the Pilae ing examples of this. We have seen universal millet 
chine-Too]l Census with full equipment, bought for work that should hav 


been done on plain machines of the Lincoln type, and in 


The Bureau of the Census has reached a decision not some cases the dividing head and other attachments had 
to gather information in regard to metal-working machin never been unboxed. 
ery In the census of manufactures for this year. We have heard manufacturers of machinery advocate 
Such a census was taken for the vears 1904 and 1909. ully equipped machines on similar grounds to those 
In neither case were the statistics looked upon as thor rought out by Mr. Terrv. namely. the fact that the 
oughly reliable. In fact, the application of the supple will be more attractive when sold as second-hand ma- 
mentary schedule on metal-working machines is regarded = (hines. But it has alwavs seemed that machines should 
as one of the most difficult features of the census of man © bought almost exclusively with an eve to their pro 
ufactures. ductive ability rather than to a possible value as se 
The difficulty lies in the fact that there is an intimat ond-hand machines. 
relation between the metal-working machinery industry [f lathes with hollow spindles or boring mills with 
and the general industry grouped under the heading ousings which can be moved back to accommodate extra 
“Foundry and Machine Shop.” There are many firms arge work, are likely to be needed. they should be put 
engaged principally in other lines of manufacture that mised in the beginning. But our experience has shown 
make metal-working machinery as a partial or ine identa that there is a much greater tendency to buy too much 
product. Thus it is not easy to make a complete canvass n the way of “frills” and not enough, perhaps, in actual 
of all the establishments building such machinery, or to tools and fixtures for handling the work economically 
secure a proper degree of accuracy in the returns made. on the machines. 
But these difficulties can be overcome by developing a It is quite possible that Mr. Terry’s advice is per 
comprehensive series of questions. ectly sound for his locality, but we should hardly advo 
However, Director Harris, of the Census Bureau, will cate following it in equipping a large manufacturing 


vladly consider suggestions or recommendations made to — plant. 
the end of restoring this supplementary schedule in the 
plan for the census which will be taken next year and 
base his vear’s siness ° e 
ased on thi y' il busine : | : Efficiency in the Navy 
It has been frequently pointed out that the basic dus 
Department 


try of our country is machinery building, and the foun 


cation strata of that industry is metal-working machinery lasted of aitemntine to theck the weemses of of 
uuilding. It is probable that no other Industry in this en n the navv. as some of the ill edvised legislators 
country so clearly reflects the trend of manufacturing ayo trying to do. every effort ought to be OE te tm 
business as quickly and accurately as does machinery —  rease it. But why should this be restricted to the shops, 
building. And the index pointer is that part of the 1 istead of being extended all along the line? For there 
dustry which produces the machines whereby other ma s fully es muck waste in cther demartuecnts: far mere 
chines are constructed. Thus from the broad viewpoint than the great majority of us, who pay the bill, realize. 
of obtaining an index of manufacturing conditions at the Just suppose that eve ~ae the aeuiiet of the 
times of taking the censuses of manufacture, it seems — (jpeat American Wrench Trust visited one of their shops 
highly necessary and desirable that the supplementary , mem wan detailed to threw 91 monleecrrenches tate 
schedule in regard to metal-working machines should “* » well provided for that urpose: 19 for the vice-presi- 
used. nt: 15 for the general manager: 13 for a director, and 
Aside from this is the benefit to the industry its hen one works manager visits another. 8 perfectly good 
We have very few reliable machine-shop statistics, ‘This onkey-wrenches were thrown into the scrap. well. 
is a disadvantage. Remember the tariff hearings of a v Every atockholder would be up in arms at the useless 
ago. Thus, it will be an injustice to machine-tool build vaste and the price of monkev-wrenches would be cor- 
ers if this schedule is omitted. espondingly higher in consequence. Could any officer 


roposing suc }) ncourse escape the lunatic asvlum ? And 


iis isn't neent on a do lay to the cost ofl the seTse- 
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ss ring o salutes when an officer visits a vessel ol 
The point brought out by Mr. Terry on another page e navi 
will appeal to our readers in various ways, according to Nor is it only the cost of the salutes, but the wast 
whether their work is manufacturing on a large or smal of the time of the officers \ “time studv” of the time 
scale: or, we might almost sav, manufacturing or jobbing. wasted in conforming with the 152 articles of the reg- 
We venture to say that more money has been wasted lations devoted to “Honors and Distinctions” would be 
hy too much equipment than too little, in fitting up for even more illuminating than a similar study in tl 


manufacturing. The earh a tomo! | shops were lar vchine shop 
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When the admiral wishes to inspect some mechanical 
device on a ship he cannot go straight to the business in 
hand as real efficiency demands. He must put on just 
the proper uniform and have the exact number of aides. 
He must gi in a barge of a certain type, and be saluted 
by the exact number of the proper men in their exact po- 
sition, 

Nor can he leave in a hurry to catch a train, but must 
go through the whole performance backward, and, after 
his barge has pushed away from the ship 19 monkey- 
wrenches, or, rather, sho‘s from a 3-pounder, have to be 
thrown overboard. 

Even allowing that it is necessary to perpetuate this 
waste of time and money when hobnobbing with the 
navies of other powers, it can certainly be saved for such 
occasions, although it is quite nossible that we might 
even omit this just as we do many of the frills of foreign 
diplomats. 

By all means let us have really efficient management 
in the government shops of the army and navy. The 
anti-stop watch legislation cannot stem the tide toward 
greater efficiency. But do not let us stop at the shop; 
continue it all along the line. That is the way to sat- 
isfy the men and the nation that real efficiency is the 
aim. We cannot be entirely successful in any depart- 
ment of life where we “save at the spigot and waste at 
the bung.” 

os 


The Meeting of Minds in 
Engineering 


The courts hold that unless there has been a meeting 
of the minds of the contracting parties there is no con- 
tract. This part of the definition of a contract recog- 
nizes that the interest of the parties to an agre™ent 
cannot be safeguarded unless they have met on a common 
ground of understanding. This principle, winch is fan- 
damental to the existence of a contract, should also be 
fundamental to manufacturing and engineering endeav- 
ors. That which the manufacturer or the constructing 
engineer produces must satisfy three minds if perfection 
is to be attained—the mind of the designer, the mind of 
the builder and the mind of the operator or consumer. 
No engineering problem is so difficult but it can be solved 
to the satisfaction of everyone interested if there has 
been a meeting of these minds before its solution is at- 
tempted. The triangle refuses to close only when one or 
more of the sides are missing or incomplete. 

Why do we find a new shop equipped with a 10-ton 
crane when a 15-ton crane should have been installed, or 
the crane runways 20 ft. above the floor when the distance 
should have been 30 ft? Shall we criticize the shop sup- 
erintendent who uses the equipment, or the engineer who 
The former certainly not; the latter 


designed the shop? 
The engineer would have found 


almost as certainly not. 
no difficulty in designing the building 10 ft. higher, or 
in providing columns capable of carrying 5 tons more. 
There is always someone in the operating department who 
knows present requirements and who can anticipate fu- 
ture requirements better than the structural engineer. 
The mind of the man who has to use the.shop and the 
mind of the man who designed it had not met. The 
reader will say, “The example is far-fetched. No manu- 
facturer would make such a foolish mistake in a matter 


so easily determined.” Nevertheless we can point out 
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half a dozen comparatively new shops where this very 
mistake has been made to a greater or less degree, and 
we believe entirely because the minds of the designer 
and the operator failed to meet before the shops were 
planned. 

The drafting room of a shipyard gets out the plans 
for a water-tight door. The designer lays out the dog 
handles on the general principle that they must be long 
enough to offer a good grip for the hand. So far as the 
man who has to open and close the door is concerned, the 
design is not lacking in merit. When, however, the drop- 
forged handle reaches the machine shop to be faced, it 
must be sent to a 14-in. lathe. The lathe is busy per- 
haps, although there are several 12-in. lathes idle. The 
foreman would much rather face the handles on a 12- 
in. lathe anyway, as they carry a lower machine rate 
than the larger lathes, but the handles are 1% in. too 
long to permit of this. Half an inch less in length would 
not have detracted in the slightest from the suitability 
of the dogs for opening and closing the doors. In this 
case there was no meeting of the minds of the designer 
and of the man who had to get out the product in the 
shop. 

When an enterprise is small the mind of the designer, 
the builder and the operator may be one. The larger the 
field of activities the more inevitable the separation of 
design, construction and operation becomes, and the 
more essential it also becomes for the management to pro- 
vide an organization for keeping the minds of the three 
groups in touch. The histories of all large, successful 
enterprises read alike, in that they reveal a master hand 
or a master organization that constantly keeps the de- 
signer, the builder and the operator in touch. The fail- 
ure of the government to achieve the same results as to 
economy and efficiency found in civil life, in its industrial 
work at navy yards and arsenals, in building fortifica- 
tion and in the other manifold engineering activities in 
whic. *+ is engaged, is unquestionably due, in a large 
measure, t. the failure of those administering the gov- 
ernment’s affairs to provide a continual meeting of the 
minds of these three groups. It is only when the gov- 
ernment’s engineering work is left with a free hand to a 
trained administrator who recognizes these fundamental 
principles, that we find government achievements, such 
as the building of the Panama Canal, comparable with the 
best results attained in civil life on similar work. 

One of the present-day industriai marvels is an auto- 
bile business that has grown to tremendous proportions 
almost overnight. The technical press has been full of 
articles descriptive of the plant and of the man who is be- 
hind it. The question that presents itself to every ob- 
server is, wherein lies the phenomenal success of this 
one man in a big field, which is intensely competitive 
and where there have been more failures than successes. 
We believe that this man owes his success to the fact that 
he has taken no step in developing his business until he 
has had a verdict after a meeting of the minds of the 
designer, the builder and the user of the product which 
he manufactures. 

« 

In other words, these results [increase of output and 
improvement in quality] are not accomplished by the 
workman alone and unaided. He must have the thor- 
ough codperation of a strong management. 

Henry L. Gantt. 
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Universal Turret Screw 
Machine 


The special features of the machine shown are power 
longitudinal feed for the carriage, arrangement on the 
carriage for chasing threads and separate shafts for 
driving the carriage and turret. 

By the latter arrangement the feeds of the carriage 
can be reversed entirely independent of the feeds of 
the turret; thus, the turret fed toward the 
chuck while the carriage feeds away from the chuck, if 
necessary. In this way, two diameters can be turned 
at once, or the outside of a piece may be turned with 
the carriage while the hole is being 


can be 
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verse the countershaft or spindle for returning the 


Each leader and fol- 
and 4 of 


chasing tool to its starting point. 
lower cuts threads in multiples of 1 its own 
pitch. 

The turret slide has a length of feed of 10 in. The 
saddle is provided with supplementary taper base, and 
the slide is fitted with taper gibs on each side, these 
being fitted for realignment of the turret after it 
worn slightly, although in the ordinary course it will 


has 


not be necessary to adjust any of these parts for a long 
The power feed to the turret is through a taper 
The 
taper attachment has a cylindrical arm which fits into 


time. 
friction instead of the usual worm and worm gear. 





bored from the turret. 
The longitudinal feed to the car- 
riage has six independent adjustable 





stops for gaging the length turned. if 
These stops trip the power feed and “Ye 


act also as dead stops. -— Pe 

The chasing attachment is shown in q 
Fig. 2. By placing the chasing lever 
in its horizontal position, the chaser 


follower is brought into engagement ; 
with the chasing leader. When the 


thread has been chased the chasing ; 
lever is lifted, thus bringing the re- 
turning follower into engagement with 
the returning leader, and throwing 
the chasing follower out of engage- 
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ment with its leader. As the return- 
ing leader and follower are threaded 
in a direction opposite to that of the 
chasing leader and follower, the carriage is thus re- 
turned to its starting point. It is not necessary to re- 
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CHASING ATTACHMENT ON UNIVERSAL TURRET 
SCREW MACHIN} 


Fig, 2. 


Fiag. 1. UNIVERSAL TURRET SCREW 


MACHINE 


a corresponding boss on the back of the bed. At ihe 
other end of the arm The base of the 
attachment bolts into the T-slots at the rear of the cutoff 
slide. To this base is fitted the tool-block itself, which 
in turn is operated by the taper bar at the back, this 


is a T-block. 


taper bar being adjustable for tapers up to 3 in. to the 
foot. 
nect the cross-feed screw, inasmuch as the taper is not 
obtained from the cutoff slide itself, but from the tool 
block of the attachment. This tool-block is arranged for 
inside or outside 


In doing taper work it is not necessary to discon- 
} ; 


either tapers. The taper attachment 
does not interfere with the operation of the turret or 
the square turret. Both cylindrical and taper work can 
be done on the same piece with the carriage without re- 
moving the taper attachment. 

The machine can be fitted with geared head, driven 


by single pulley, or with a 3-step cone head, the latter 


being the standard. Eight feeds for the carriage or 
turret are available. The automatic chuck and wire 


feed handle bar stock up to Ll, in. capa ity. 

The machine has a swing over the bed of 16 in. and 
over the carriage cross-slide of 814 in. The carriage 
has a cross and longitudinal travel of 8 and 17 in.. re- 
The greatest distance from the face of the 


The 


sper tively. 


automatic chuck to the turret is 23 in. machine 
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represents the latest development of the Warner & 
Swasey Co., Cleveland, O. 


Roll Grinder 


The illustration shows a roll grinder built by the 
Standard Kngineering Co., Ellwood City, Penn. The 
machine has two grinding heads and is arranged for 
grinding both the necks and the bodies of rolls. 

The roll is carried on dead centers and driven by a 
10-hp. variable-speed motor mounted on the headstock. 
The motion is transmitted to the roll by two sets of 
worm gears entirely inclosed in an oil-tight case, and 
provided with ball-thrust bearings. The headstock 1s 
fixed at one end of the machine, while the tailstock is 
movable longitudinally by means of a rack and pinion 
with a ratchet. In addition to the longitudinal move- 
ment, the tailstock has also a transverse adjustment. 

Kach of the grinding heads is provided with a 26-in. 
wheel driven by a 15-hp. variable-speed motor mounted 
on the grinding-wheel carriage. Each wheel is protected 
by a heavy steel guard, so made that it is easily removed 
when changing wheels. 

The longitudinal travel of each head is obtained by a 














Rott GrinDer 


screw driven by gearing and a belt from the headstock 
motor. This gearing has clutches for controlling the 
motion of the grinding head and is operated by a handle 
which may be set at any convenient position on the front 
of the bed. In addition to the handle, the clutches may 
be operated by a stop on the carriage so as to obtain a 
continuous motion in both directions. This motion of 
the carriage may also be obtained by means of a hand- 
wheel which revolves the serew when the clutches are 
disconnected. The transverse travel of each grinding 
head is accomplished by means of a screw having a hand- 
wheel mounted on the end. In addition, another hand- 
wheel is provided which is geared to the screw for fine 
adjustments. 

The machine is provided with a wheel-truing device 
so arranged that the wheels may have their edges rounded 
to suit fillets in the roll necks. 

In addition to carrying the roll on centers, the ma- 
chine is provided with housings for carrying the roll by 
its necks in case this method is desired when grinding 
bodies. These housings are adjustable so that rolls may 
he “crossed” or various kinds of tapered work accom- 


plished. 


The machine swings 50 in. diam., and with a bed 30 ft. 
long will handle rolls 21 ft. long. It weighs about 
80,000 Ib, 


as 


Small Bevel-Gear Planer 


The illustration shows a new small-size generating 
bevel-gear planer which has been developed by the Glea- 
son Works, Rochester, N. Y., for small bevel gears down 
to the finest pitches. The machine in general follows 
the lines of the Gleason two-tool generators and is 
mounted on a pedestal which is integral with an oil pan. 

Shifting the head is accomplished by means of a rack 
and pinion with a lever, and a micrometer stop is sup- 
plied for readily setting the head to any desired distance 
from the cone center of the machine. ‘The distance from 
the apex ol a gear to the back of the hub being known, 
to set the head in position all that is necessary is to set 
the micrometer stop to this distance and then bring the 








AM. MACHINIST 











SMALL BeveL-GEAR PLANER 


head up to the stop. The locking of the head is done by 
means of a single locking lever. 

The use of the tool gages is simplified by supplying a 
limit gage 0.0005 in. over and under for length, with 
a separate gage for the pressure angle. 

The machine can be arranged for either belt or indi- 
vidual motor drive. It will handle any bevel gear not 
over 214-in. cone distance and %4-in. face. The largest 
pitch recommended is 8 d.p., and the smallest pitch for 
which tools are made as standard is 32 d.p. Smaller 
pitches can be cut, but this is limited by the tool, which 
must be of sufficient thickness at the point to stand up 
to the eut. The extreme ratio is 5-1. 

The machine will generate a tooth in 4 see. as the 
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fastest and 40 sec. as the slowest speed. The extremes 
of tool speed are 400 strokes per minute and 120 per min- 
ute, and a slip-gear arrangement is provided for throw- 


The 


indexing mechanism is positive and runs in an oil bath, 


ing the tools out of gear while making changes. 
as does the feed mechanism. The machine weighs 1250 


Ib. and the floor space required is 44x32 in. 


Automatic Screw Machine 


A recent addition to the line of automatic screw ma- 
Manufae- 


illustra- 


chines manufactured by the Brown & Sharpe 
turing Co., Providence, R. L.. is shown in the 
tion. A notable whine is the method 


of driving it, only one belt being used 


feature of this mi 


one direction at a 
clutch 


The main driving pulley runs in 


constant speed and is equipped with a friction 
for starting and stopping, allowing the machine to be 
belted directly to the line shaft. With ail overhead works 


The 


machine. 


eliminated. main driving shaft runs through the 


base of the Power is transmitted from this 


shiaft to the spindle by a pair of one for driving 


forward and one backward, an automatically operated 
friction clutch controlling 
Speed changes are made by a pa ol 


hand end, unde 


the « hang 
( hange rears 


located outside of the base at the u 
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AUTOMATIC Screw MACHINI 


the hinged cover. An automatic speed change is incor- 
porated in the driving mechanism and operated by the 
machine-feed shaft. This serves to slow down the spin- 


dle in the ratio of 1 to 214 for threading and similar 
operations. 

This machine handles bar stock up to 1% in. diameter 
and turns work to 1%4 in. long. It is known as the No. 
O G automatic screw machine. 

The details of construction and operation of the driv- 
machine are similar in general 


ing mechanism on this 
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to those on the No. 00 G. which fully illustrated 


and described in Vol. 38, page 625. 


Wis 


Automatic Radial Raceway 
Grinder 


The Van Norman Machine Tool (Co.. 
Mass., has recently developed and placed on the market 


Springtield, 


# machine for grinding the radial raceways in cups, cones 


and end-thrust rings for ball bearings. 

















SINGLE RAceEWAY GRINDER 


Fig, l. 


view of the 
this 
cutting-wheel 


ustration. Fig. 1. shows a front 


Some of the 


The ill 
machine. 
ere: Automatic cross-feed carrying the 
with graduated dial and adjustable latch device 
feed out of 


features of machine 


ee | inl 
spindle 
and means for throwing the action at an\ 


predetermined oscillating movement 
of the work-holding head with the following provisions, 
thr ley 


lon ation or field of oy ra 


point; automat 


adjustable means for varving eth of are or radial 
ne the 


head in its 


movement, also for vary 


tion of the Work holding oscillating move 


throwing the automatic os 


ment: means for instantly 
cillating feed into and out of action (this is accom 
plished by means of the hk el handle at the bottom of 


the radial column) : also improved means for carrving the 
oscillating head smoothly and without end lash or shock 
at either end of 


The machine, it will be noted. 


the stroke. 

is compact and rigid in 
construction, the work-holding head being supported on 
Hand cross- 


feed, operated with hand- and cross-feed screw, when the 


a solid generous base. Other features are: 


automatic latch is thrown out of its engagement with the 
dial: hand radial movement, which is accomplished by 
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releasing the automatic mechanisms, when the work-hold- 
ing head will oscillate freely by hand. 

Means for locating the cutting wheel, in its proper rela- 
tion to the cup or raceway to be ground, and for locating 
the cutting wheel in its correct relation with the wheel- 
truing device. 

The hand-lever operating rack and pinion device, for 
carrying the table with the cutting-wheel mechanism out 
and away from the work and for returning it to its nor- 
mal working position (the adjustable locating stop being 
attached to the outer end of the table). 

Distance stop—the length of the distance plug, hung 
at the outer end of the machine—equals the distance 
from the vertical center of the oscillating column to the 
center of wheel-truing stud. (When setting for wheel- 
truing device, the distance plug is interposed between the 
locating stop, at the end of the table, and the stud at the 
outer end of the machine.) 

Means for positively setting the work-holding head 
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Fie. 2. Douste-Row GRINDER 


in its relation to the vertical pivotal center, and for lo- 
cating a cup or raceway in its correct position, to grind 
at any predetermined arc or diameter. (Distance plugs 
interposed between two sets of positive locating stops give 
the exact setting of work-holding head for grinding a 
raceway of any given diameter or width.) 

The machine has also improved wheel spindle and quill 
construction. 

The net weight of the No. 
about 1600 Ib. 

The distance from floor 
spindle is about 43% in. 

The work-holding head has 9-in, swing. 

Fig. 2 shows a similar machine, which has the added 
feature of being able to grind two-row ball raceways 
with one chucking of the work. The general construction 
of the machine is similar to the single row, the head 
being the only special feature. 

In this machine, the operating position of the work- 
holding head may be changed from one position to an- 
other by means of a lever rack-and-pinion device, using 
locating stops to give the correct spacing for the race- 
The grinding operations are then similar to the 


34% machine complete is 


to center of wheel-cutting 


ways. 
single-row machine described, 


High-Speed Multiple-Spindle 
Drilling Machine 

The multiple-spindle drilling machine shown repre- 
sents the latest addition to the line made by the Na- 
tional Automatic Tool Co., Richmond, Ind. This ma- 
chine is designed for driving up to %,-in. high-speed 
drills in cast iron. 

The table feeds the work up to the drills, the head 
being tongue-grooved and bolted to the column. It was 
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designed to drill from 6- to 834-in. drills or the equiv- 
alent in cast iron, at a feed of 5 in. per min. with the 
drills running at a peripheral velocity of 75 ft. The 
column is of heavy box section and has a wide face to 
which the steel rack is fastened. The drive is by means 
of a two-step cone and continuous belt, the two-step 
cone being mounted on Hyatt roller bearings. The idler 
pulleys are similarly mounted. The knee has an ex- 
tended top, providing a support, and the main part is of 
box section. ‘The machine is counterbalanced and is 
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MULTIPLE-SPINDLE DRILLING 
MACHINE 


provided with a new friction power feed. The friction 
is adjustable to compensate for the different loads that 
are being drilled. 

The rack pinion shaft is made of crucible steel and 
the pinion is cut from the solid. The right-hand end of 
this shaft is provided with either an adjustable lever or 
four-arm pilot for the rapid advance or return of table. 
The power feed may be tripped by hand or automatically 
at any point, the table returning automatically. The 
table is made with a large oil channel to catch the over- 
flow of the cutting lubricant. A screen pocket prevents 
chips from choking up the oil pipe. The feed box is 
located on the side of the column near the top. It pro- 
vides three changes of feeds. The feed gears are hard- 
ened and run in a bath of oil. All the bearings are 
bronze bushed. 

Several sizes of heads are provided, all of which may 
be equipped with various combinations of adjustable 
arms or cluster boxes. Some of the heads are equipped 
with the independent drill-speed feature which gives two 
independent changes of speed in the head for each step 
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on the cone, thereby making possible the drilling of large 
and small holes in the same operation at correct cutting 
If only one speed in the head is desired, the 
All gears in the head 
The smaller- 


speeds. 
heads are furnished in all sizes. 
are hardened and ground and run in oil. 
sized heads are arranged with from 2 to 16 adjustable 
spindles and the larger sizes from 2 to 24. 

The machine shown weighs 2300 l|b., while a smaller 
size, similarly constructed, but without the independent 
drill speed and new friction power-feed features, weighs 
1400 Jb. 


w 


Safety Pneumatic Riveting 
Hammer 


The pneumatic riveting hammer shown is the latest 
type provided with safety-rivet-set retainer, made by the 
Ingersoll-Rand Co., New York, N. Y. 

The retainer consists of but a single piece of heavy 
spring steel, closely wound into a spiral form. One end of 
this spring fits over the outside of the hammer nozzle and 
hooks over a projection integral with the nozzle. The 
other end is wound to a smaller diameter. Sets for rivets 
ever 7% in. diameter are formed with a coarse thread and 
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SAFETY PNeuMATIC Riveting HAMMER 


are simply screwed into place. Sets for rivets 7% in. di- 
ameter and smaller are formed with a shoulder and are 
slipped into the retainer while it is detached from the 
hammer, the shoulder holding it in place. The device 
is designed to be so effective that it will prevent the rivet 
set or piston from being driven out, even when the ham- 
mer is run free. 

There is but a single ground joint between handle and 
barrel, and these parts are held together by two bolts, 
one on either side of the barrel. This construction is 
designed to eliminate the need of a vise in taking the 
tool apart for inspection. The valve chamber is placed 
beside and parallel to the cylinder, to obviate possibility 
of injury to the valve by the piston. This construction 
also gives a shorter tool for use in closer quarters. These 
riveters are made with either outside or inside types of 
triggers, in five regular sizes adapted for all kinds of 
riveting work. 


= 


Arbor Press 

The arbor press shown is equipped with a differential 
hydraulic pump having two pistons of unequal size. 
When the pressure becomes heavy the larger piston is au- 
tomatically thrown out of commission and the heavy pres- 
sure is easily obtained by working the small piston. 

The distance between posts is 46 in., and between the 
top of the platen and the bottom of the screw 20 in. 
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Arpor Press 


The top of the ram or platen is 19 in. diameter. The 
screw has horizontal adjustment on the housing. 

This machine is made in both hand and power types, 
in several sizes, by the Lourie Manufacturing Co., Spring- 


field, Ill. 


Power HacKsaw 
The power hacksaw shown represents the latest addi- 
tion to the line made by the Millers Falls Co., Millers 
Falls, Mass. 
The saw is gear driven and has quick-return move- 
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Power Hacksaw 


ment. The frame is slightly lifted on the return stroke. 
The lever shown in front is for suspending the blade a 
trifle above the work in adjusting the latter prior to 
starting the cut. A support on the bed on the cutoff side, 
as shown, prevents the material from dropping off when 
the cut is nearly completed. 
up by an adjusting screw in the head. 


Wear in the arm is taken 
An automatic 
stop 1s provided, 

he machine is back-geared 3 to 1 and occupies a floor 
space of 20x46 In. 
in. and weighs 215 Ib. 


It has a cutting capacity of 5x5 
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A Square Swivel-Base Vise 


The illustration shows a square swivel-base shaper 
and planer vise which has recently been developed and 
placed on the market by the Skinner Chuck Co., New 
Britain, Conn. 

The vise is particularly adapted for use on the shaper, 
but can be used advantageously on the planer or miller. 

















A Square Swivet-Base Visi 


The vise has a square base with four slots for use when 
bolting to the machine table, thus holding it rigidly. 
The upper section of the round sub-base is graduated to 
enable the operator to set the vise at any desired angle 
with the table when machining angles or similar work. 


2 


Rotary Center Indicator 


The rotary center 
quickly and accurately to indicate the center or axis of 
any rotating spindle or shaft. 

When used in connection with an offset 
it enables the operator accurately to locate holes without 
removing the boring head from the spindle of the ma- 


indicator shown was designed 


boring head 


chine. 

It consists of a body or shank A, Fig. 2, which may be 
gripped in the chuck of the boring head or a drawing-in 
collet in the spindle. A pointer B is held against the face- 
plate ( by a coil spring concealed in the body of the tool. 
The contact surfaces between the pointer and faceplate are 
hardened, ground and lapped to a true flat surface. The 
pointer is free to float or slide in any direction over the 
surface of the faceplate, and the head PD is ground to 
a diameter of 14 in. 

When used in the chuck of a boring head the chuck is 
hrought concentric with the head. It is not necessary 
that the body A of the indicator run true as it 
signed for just such conditions. The pointer # is now 
brought next to a finished surface F near the center of 
the hole to be bored. The pointer 2 is moved to one 
side of the faceplate C, so that when the spindle is ro- 
tated the pointer will “wobble” or describe a circle. 

The spindle is now allowed to rotate and as the table 
FE carrying the work W is raised the head D of the pointer 
will alternately strike the finished surface F of the work 
and then recede, the distance which the head D recedes 
growing less as the work is raised, and at the same time 
the pointer B approaches nearer to the center or axis 
of the spindle on which the indicator is mounted. 

The table is raised until the pointer runs true or does 


is de- 


MACHINIST 


Vol. H1, No. 5 


not recede from the work. The pointer C is intended for 
use when a hole is to be bored concentric with a center- 


punch mark on the work. The pointer C is then made 




















re 
— 
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Fig. 2. Deraits or Rotary Center INpicator 
to run true by bringing it against any flat surface on 


the table or work, and afterwards bringing the pointer 
concentric with the center-punch mark on the work. 
When used in this manner the faceplate B has a limited 
movement in the body A against a compression spring 
which allows the point P to be forced into the eenter- 
punch mark without danger of injuring the indicator. 

This instrument is a recent product of the Marvin & 
Casler Co., Canastota, N. Y. 

x 

A committee report on standard specifications for cast 
iron and finished castings, presented to the last annual con- 
vention of the American Society for Testing Materials, points 
out that the peculiar nature of cast iron and the character- 
istics of general foundry practice are that but little 
progress in the art is possible, castings being made to-day 
as they were over 300 years ago. Hence there is scant op- 
portunity for an advance in specifications covering cast iron 
and finished castings. In fact, unless new methods of treat- 
ing molten iron from the cupola or furnace are devised, such 
desulphurization in partial measure at least, our 
specifications will eventually have to be lowered 
somewhat to cover a poorer material. The requirements of 
the practice in gray-iron casting make it necessary to use 
cast-iron scrap in increasing quantity The constant remelt- 
ing of this material has gradually raised the sulphur con- 
tent, so that today this is double what ot was 20 years ago 
In any revised specifications, therefore, the sulphur limit 
will either have to be raised or this item stricken out alto- 
gether and the effect cared for in some other way 


such 


as the 
standard 
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The National Enameling & Stamping Co. will resume oper- 


ations at its St. Louis plant, Aug. 
* * * 

The St. Louis plant of the American Car & Foundry Co. is 

now employing 1500 men, more than in several months 
* 1 = 

A new high record, as far as grain arrivals in Chicago is 
concerned, was established July 20, when 2271 cars of grain 
arrived 

* ok * 

The United States Steel Corporation has put three addi 
tional furnaces in blast It is now operating to about 70° 
of capacity 

* * * 
Advancing prices have been noted in several important 


lines In wire, structural shapes and plates there has been 
an advance of $1 per ton In the Central West cement prices 
are 5c. per bbl. higher than a week ago 
7K * 1K 
The contract for the largest turbine ever built has recntly 
been awarded to the Westinghouse Machine Co., of Pittsburgh, 
which calls for a machine of 32,000 hp. This is for the Edison 
Electric Illuminating Co., of Brooklyn 
The statistical reports of the Bureau of Foreign and !o 
mestic Commerce state that the foreign commerce in the 
United States during the fiscal vear ending June 30 aggregatd 
$4,258,000,000, which is only $20,000,000, or less than 4% below 
the high figure established in 1913 
* * x 
The production of steel ingots, steel castings and all kinds 
of bessemer and openhearth steel, as figured by the Bureau of 


Statistics of the American Iron & Steel Institute, was 31,300,- 
874 tons in 1913, compared to 31,251,303 tons in the year 1912 
The production of openhearth steel was 21,599,000 tons, com- 
pared with a production of 9,545,000 tons of bessemet This is 
significant when it is recalled that in 1908, for the first time, 
the production of openhearth exceeded that of besseme 

x 


English Potter @ Johnston 
Works 


To be in a better position to satisfy their increasing 


European business the Potter & Johnston Machine Co., Paw 
tucket, R. 1... and the Windsor Machine Co., Windsor, Vt have 
decided to erect works at Tyseley, Birmingham, England, for 
the manufacture of their regular lines. 

In addition to the manufacture of their regular machines, 


there will be a specially organized tool-making department 
for the rapid supply of tools required by European customers 


which will avoid the delays caused in transport when shipped 
from the American shops. These works, now in course of con- 
struction, will be ready for occupancy next autumn 

* 

In Vol. 40, pages 1087 and 1130, both articles are based on 
an unfortunate confusion of the terms pitch and lead as 
used in common American practi 

A worm thread of a specified circular pitch is always of 


the whether it be single, double, 


triple or 


same profile 


quadruple 


dimensions 














A worm gear of a specified circular pitch and number of 
teeth is always of the same pitch diameter whether for a 
single, double, triple or quadruple worm 

Therefore, where the tables or constants refer to the 
pitch of multiple-threaded worms, lead must be understood 
and used 

PERSONALS 

M. L. Hull has been placed in charge of the New York 
office of Hoggson & Pettis, at 510 Broome St 

Albert Pott, sales manager of the Baird Machine Co., 
Bridgeport, Conn., sailed on Juy 15 for a two-months’ busi 
ness trip through Great Britain and France 


Pierce-Arrow 
this firm to 
Machine Tool 


F. C. Kent, formerly general manager of the 
Motor Car has severed connection with 
become works & Shipley 
Co., Cincir.nati, 

Lucian A. 
Thomas Motor 
Motor Car Co., in a 
sperintendent with the D. H. 


his 
Lodge 


Co., 
manager of the 
Ohio. 

chief tool 
recently 


the 


Peerless 


designer with 
with the 
has become 


Buffalo, N. Y. 


Haas, formerly 
Car Co., and more 
similar capacity, 
Stoll Co., 


assistant 
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Current Prices of Shop Ma- 
terials and Supplies 


PITT 





PIG IRON was quoted at the following prices, at the points 
ind time indicated 
| June 20 July 19 
1014 1914 1913 
No. 2 Southern Foundry, Birmingham $10.00 $10 ) $11.50 
No. 2X Northern Foundry, New York 14.50 14. ww 16.75 
No. 2 Northern Foundry, Chicago 14.00 14.25 15.50 
Bessemer, Pittsburgh 14.900 14 ow 16.00 
Basic, Pittsburgh 13.90 3.00 15.40 
MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 
NEW YORK 
( per pound 
Copper, electrolytic (small lots) 13 oO 14.00 15.87 
lin | ) 1 OO 17.00 
l j > , *H) i > 
Spelter > » WO > 3A 
( pper sheet base 19 OO 10.75 24.00 
Copper wire (carload lots) 15.00 » 19 00 
Brass rods, ba 13.62 100 IX 25 
Brass pipe, base 16.0) 16.00 22 OO 
Brass sheets | s7 14 L x oO) 
Solder and ? 22 Un -) ih) tooo 
STEEL SHAPES FROM JOBBERS' WAREPHOULSK, NEW YORK 
Cents per pound 
Steel angles base 1 80 1.80 2 25 
Steel T's base 1.9% 1.95 2 30 
Machinery steel (bessemer) &5 1.85 2 OS 
STEEL SHEETS FROM JOBBERS' WAREHOUSE, NEW YORK 
Prices to consumers range from % to le. per Ib. higher 
according to size of order nd locality 
Cents per pound 
No. 28 Black 2.00 > 70 , 10 
No. 26 Black 1) 2 OO ; 0 
Nos. 22 and 24 Black 2.45 2.55 2 OF 
Nos. 18 and 20 Black 2z.40 2.) Poo 
No. 16 Black 2. 35 2 45 2 85 
No. 14 Black 2.2 2 35 2.75 
No. 12 Black 2.20 2 30 2.70 
No. 28 Galvanized ; oo 70 10 
No. 26 Galvanized ; 30 ; 40 , OOo 
No. 24 Galvanized ; ) 8. 25 $75 
STANDARD PIPE continues inchanged The followir 
discounts are allowed from sto it New Yortl 
Black Galvamazd 
§ to 2-in 79° 70! 
2} to 6-in 78° oo 
7 to 12-in 7 4 
At these discounts the net prices in cents per foot are: 
Black Galvanized Black Calvanized 
8-in 2.41 3.45 2)-ir 12.87 Is O04 
l-in 3.57 5.10 3-in 16.83 23.71 
1}-in £.S3 6.90 f-in 23.08 33.79 
1}-in 5.87 8.25 in 32.56 15.88 
2-in 7.77 11.10 6-in 12.24 9.52 
DRILL ROD sells to consumers at the following discounts 
Third grade, 65% second grade, 40 off and first grade 
25 * oft 
At these discounts the net prices are as follows 
ROUND POLISHED DRILL ROD 
Price in Cents per Pound 
First Second Third 
Size, In Grade Crrace Crack 
49/64 to 14}-in.. 37.50 0 OO 17.50 
33/64 to j-in $1.25 , 10 > 
7/16 to j-in 5 OO ww OO 100 
0.178 to 0.4218 56.25 5.00 26. 25 
0.125 to 0.175 62.25 10 80 20 Ob 
0.101 to 0.120 4) 4 OO 11.50 
ZINC SHEETS—Cask lots sell at 7.75c¢. per Ib Small lots 
are quoted at 8.25c. New York 
COKE—Business has been fairl ctive Some sales of 
7T2-hr foundry coke have been mads« it $2.25@ 2.50 per net ton 
MACHINE BOLTS are generally quoted to consumers at 
60 off the list price, but in the case of steady customers and 
big orders, generous concessions are being made At the rate 
of 60° the following ret prices hold it dollars per 100 
Diameter: 
Length 4 4 . % 4 lin 
1% in $0 &8 to 80 9 OR 2 OR $4.90 $6.04 
< in 0.71 0.85 2.24 3. 20 1.48 6.40 
2% in 0.74 0.89 > 38 3.52 4.76 &.76 
3 ir 0.77% 0.94 2.54 3.74 5.04 7.12 
3% n 0.81 0.99 2 69 3.96 5 32 7.48 
COLD-DRAWN STEEL SHAFTING is sold to consumers 
at about 45% discount off list prices At that rate the net 
prices per foot are % in 4.956 1 in., 8.036 1% In., 12.65c¢ 
1% in., 15.29c 1% in., 16.506 1% in., 19.36< 1% in., 22.44c 
1% in., 5.79 2 in., 29.28¢ 
» LD METALS bring the following prices: Heavy copper, 
12.50c.; light copper, 11.25c.; heavy machine composition, 11¢ 
light brass, 6.75c.: brass chips, 9c.: brass turning 7.50c¢ 
COLD-ROLLED STEEL in rounds, squares, hexagons and 
flats, sells at 45% off the price lists which gives the fol- 
lowing net prices: Rounds, %& @%%-in.. 5.5c¢ * @il-in.. 4.67Me.; 
% @ %-in., 3.85c.; %&@M-in., 3.30c Squares, 4% @li-in., 66e.: 
%@tt-in., 5.5c Hexagons, \% @ii-in., 5.5c %@%%-in., 4.4c, 
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NEW ENGLAND STATES 

The Union Twist Drill Co., Athol, Mass., has 
contract for a $100,000 addition to its plant in 
Noted June 265. 

The Clinton Wire Cloths Co., 
a contract at $30,000 for an 86x100-ft. 
plant. Noted July 16. 

On July 18 fire destroyed the 
Dorchester, Mass. Loss, $5000. 


awarded a 
Derby, Vt. 


Clinton, Mass., has awarded 
brick addition to its 


D. T. Hackett garage, Park St., 


The Waltham Machine Works, Waltham, Mass., will in- 
crease the capacity of its plant one-third. 
Mrs. L., Price and.James Warren, Worcester, Mass., plan 


to build a foundry. 
The Birmingam Iron Foundry, 
90x160-ft. addition to its machine 


Derby, 


Conn., is : reseed a 
shop uly 2 


Noted Ju 


ATLANTIC STATES 
Hardware Co., Columbia, Penn., 
40x150-ft. factory at Belmont, 


MIDDLE 


The Pennsylvania Tack & 
will build a brick and concrete, 


N. Y. A. Haldeman is Pres. 
The Joseph F. Stabell Co., 1125 Niagara St., Buffalo, N. Y., 
will build a three-story, 40x104-ft. repair shop and garage. 


Steel Co., Buffalo, N. Y., will erect a steel 
from $2,000,000 to $5,000,000. 


Buffalo, N. Y., A 
storage house at Military 


The Wickwire 
mill which will cost 


The International Ry. Co., 
and steel addition to its car 


will build a brick 
Road 


and Hertel Ave., to cost $25,000. 

The Interior Metal Mfg. Co., Jamestown, N. Y., plans to 
build a reinforced concrete addition to its plant, to cost 
$40,000. 

The Metropolitan Iron Foundry, New York, N. Y. (Bor- 
ough of Brooklyn), has awarded a contract for a one and 
two-story, 50x200-ft. brick foundry, at $25,000. 

The Ford Motor Co., Detroit, Mich., has purchased a site 


York, N. Y. (Borough 


and Sterling Place, New 
building will be 


at Bedford Ave. 
It is reported that a six-story 


of Brooklyn). 
erected. 

The Advance Machine Co., 
Y. (Borough of Brooklyn), 
reinforced concrete factory, 


The local plant of the Ford Motor Co., Jackson Ave., New 
York, N. Y. (Boreuvgh of Queens), will be enlarged by an 
eight-story, 300x320-ft. addition, to cost $650,000. 


Daniel I. Brown, Burlington, N. J., will build a foundry on 
Washington Ave. for brass and grey iron castings. 


A report has been circulated to the effect that the Alumi- 
num Co. of America, Mellon National Bank Bldg., Pittsburgh 
Penn., has purchased 118 city lots at Edgewater, N. J., and 
that a $2,000,000 plant will be built. According to later dis- 
patches, however, officials of the corportion state that this 
report is premature. An option has been obtaired on the 
Edgewater property, but the deal has not yet been closed. 
Nor have any plans for a factory been prepared. 


The American Sawmill Machinery Co., Hackettstown, N. J., 
will spend $6000 in sand cleaning equipment for its foundry. 


The Automatic Gas Shutoff Valve Co., Garland, Penn., is 
building a one-story, 60x130-ft. factory. 

C. Vogt, Philadelphia, Penn., will build a one-story, 26x103- 
ft. machine shop at Croskey and Cambria Sts. The cost will 
be about $12,000. 


The Cameron Engineering Co., East Stroudsburg, Penn.., 
has been incorporated to manufacture mono-rail systems, 
weighing devices, portable cranes, etc. A new plant is planned 
L. Ruprecht is Pres. 

SOUTHERN STATES 

The Dixie Pipe Co., Gadsden, Ala., recently 
build a plant for the manufacture of soil pipe. 
bell is interested. 


On July 14 fire destroyed the garage of Jacob Bradford, 

515 Fifth Ave., Nashville, Tenn. Loss, $5000. 
MIDDLE WEST 

The F. B. Stearns Co., 12963 Euclid Ave., Cleveland, Ohio, 
manufacturer of the Stearns- Knight motor cars, has_ re- 
ceived bids for a five-story brick shop Frank B. Stearns is 
Pres. 

The Horsburgh & Scott Co., 5114 Hamilton Ave., Cleveland, 
Ohio, manufacturer of gears, has filed plans for a $20,000 ad- 
dition to its plant. 

The Ferry Cap & Set Screw Co., 
land, Ohio, has filed plans for a three-story, 
to its plant, to cost $20,0000 

The P. A. Geier Co., St. Clair and East 
Ohio, general machinist, is building a 
shop. 


New York, N 
eight-story, 


254 Van Brunt St. 
plans to build an 
costing $100,000. 


organized will 
Robert Camp- 


2151 Scranton Rd., Cleve- 
40x176-ft. addition 


5ist Sts., Cleveland, 
two-story, 50x100-ft. 





New and Enlarged Shops 
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The Falls Staybolt Co., Cuyahoga Falls, Ohio, plans to build 
a plant comprising a rolling mill, a puddling mill, four two- 
inch finishing mills and muck mills. 

The Delaware Foundry & Machine Co., Delaware, Ohio, re- 


cently organized by Robert C. Grier, C. C. Steadman and R. E. 
Hills, will build a foundry southwest of the city. 


J. C. Rath, New Philadelphia, Ohio, is building a shop for 
the manufacture of aluminum and brass castings. 
The Willys-Overland Co., Toledo, Ohio, is building a four- 


factory for the manufacture of auto bodies 
John N. Willys is Pres. Noted May 28. 


The Roberts-Toledo Auto Co., Adams and Thirteenth Sts., 
Toledo, Ohio, has bexun building a taree- story and basement 
repair plant, to cost $60,000. 


story, 410x500-ft. 


The Standard Steel Car Co., Hammond, Ind., is building an 


addition to its construction plant. 


_ The McEntee Plow Co., Tipton, Ind., recently organized 
with a capital stock of $200,000, is building a factory for the 
manufacture of plow points. 

The Boydell Realty Co., Detroit, Mich., has filed plans for 
a brick garage, to cost $6000, to be built on Lafayette St. 


The Buick Motor Co., Flint, Mich., is erecting an addition 
to its plant, to be used as an enameling department. 

The Michigan Washing Machine Co., Muskegan, Mich., will 
build an addition to its plant. 

The 
cago, IIL, 
cost $5000. 

E. A. Sharp, 7069 North 
plans for a one-story repair 

S. H. Rosenthal, 215 East 
plans for a $9000 garage 

The Hanke Wire & Iron Wks., 
cago, Tll., will build a 50x175-ft. 

The Victor Mfg. & Gasket Co., 
will build a $10,000 machine shop. 


Pattern & Model Co., North Hayne Ave., 
60x124-ft. addition to its 


Commonwealth Edison Co., 1600 East 53rd St., Chi- 
has filed plans for an addition to its garage, to 


Clark St., Chicago. TIL, has filed 


shop, to cost $5000. 


29th St., Chicago, Ill, has filed 


802 North Albany 
machine shop. 


1950 Tray St., 


Ave., Chi- 
Chicago, IIL, 


The American 
Chicago, Ill., will build a two-story, 
factory. 

B. J. 
and basement, 
metal specialties. 


The Liggett & Pratt 
building a plant. It will 


WEST OF THE MISSISSIPPI 


13 fire destroyed the garage of J. S. B. Hall, 
Loss, $15,000. 


WESTERN STATES 


George Trinastich, Rosalia, Wash., plans to build a com- 
mercial garage and machine shop. 


The Nickel Mining & Smelting Co., Portland, Ore., plans to 
construct a smelting plant at Riddle, Ore., to have a capacity 
of 20 tons of ore daily and estimated to cost $15,000. C. D. 
Edwards is Pres. 


The North Star Iron Works, 
chased a site and will construct an iron foundry. 


_ §&. F.. Holcomb, Jr.. San_ Diego, Calif., has purchased a 
site at Arlington, Calif., and will erect a commercial garage 
and machine shop. 


The Engels Copper Co., 
the construction of a concentrating 
capacity of 150 tons at its mines at 
Greenville. 


Rosenthal, Homewood, IIl., will build a seven-story 
75x125-ft. factory, for the manufacture of 
The cost will be $30,000. 


Bed Spring Co., Waukegan, Ill, is 
be completed early in August. 


On July 
Guthrie, Okla. 


Southport, Ore. has pur- 


Greenville, Calif., will soon start 
plant to have a daily 
Lights Cafion, near 


We are officially advised by the Adams-Campbell Co., 1730 
Los Angeles St., Los Angeles, Calif., that it has recently 
completed a factory and will install equipment in the shop, 
foundry and plating plant, for the manufacture of brass 
goods, sheet metal and wire novelties, for tool and die mak- 
ing and general machine work. 


Charles H. Clark, manager of the Clark Machine Works, 
38 East Holly St., Pasadena, Calif., plans the construction 
of a commercial garage and machine shop, 58x125 ft., on 
Delacy St. 

The Thomas B. Bishop Co., Merchants’ Exchange Bldg., San 
Francisco, Calif.. will construct Fy one-story commercial gar- 
age on Folsom St., to cost $24,500 


CANADA 


Bids are being received by the Paterson Mfg. Co.. Mon- 
treal, Que., manufacturer of roofing materials, for the con- 
struction of a new factory on St. Hubert St., to cost about 
oo, ° 


On July 
Co.. manufacturer of cream separators, 
$50,000. 


16 fire damaged the factory of the National Mfc. 
Brockville, Ont. Loss, 
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The Hayden Five-Spindle Automatic 
Screw Machine 


SY NOPSIS—A machine in- 
tende d to be so easily set up as to be used lo advantage 
The method of chucking the bars 
The 


Ope ra 


multiple-spindle screw 
on small lots of work. 
nakes for accurate work and little stop friction. 
without the 
tion of chucks or feed is of importance in originally set- 
The 
threading spindle s have several noteworthy features. The 
method of shifting from right- to left-hand thread cut- 


provision for running the machine 


ting up or after sharpening tools, cross-slides and 


ling is simple. Tools are returned positively before the 
head is inde red, preventing accident in case the contact 
spring fails. The feeds are arranged in seconds per piece. 
ranging from 2% to 36. Speeds are easily changed, 
and plates are fastened to the speed boxes, giving all 
necessary information. The feature whereby the machine 
is controlled from either side will appeal to the operator. 
# 

The introduction to the manufacturing world of the 
Hayden five-spindle automatic screw shown 
im Figs. 1 and 2, made by the Cincinnati Automatic Ma- 
chine Co., Cincinnati, Ohio, adds another to the long list 
of the city’s machine-tool products. The first of the ma- 
chines of this type to be made in Cincinnati, it also 
possesses many features that are distinctive and different 
from others of the same class. Taking up some of the 
features in detail, the capacity of this machine is %4-in. 
1-in. 


machine, 


. ne , 
qiameter round, “Ye-1n, hexagon and square 


bar stock. It will turn any length up to 3 in. and 
feed any length to 31 in. In addition to this, two othe 
models are in the course of construction that will hand! 


114- and 214-in. round stock, respectivel) 
SPINDLES 


t 


The five spindles revolve in the forward direction, suit 


able for right-hand drills or othe tools, and are ma 

from high-grade machinery steel, hardened and ground 
The bearing portions are 2 in. diameter by 35g in, long, 
and run in phosphor-bronze bushings with ample provi 


These bronze bushings have nuts on each 
The 


liameter adjust 


s:on for oiling. 
end, giving positive adjustment in either direction, 


front boxes are tapered to allow for 


while the boxes 
Both 


are easily reached when occasion requires. 


nents, rear permit of adjustment for 


ond play. front and rear box nuts being exposed, 


CHUCKS 


The chucks or collets are of the draw-back type, but 


ure held in a stationary position endwise, the closing 


member being pushed out over them to close them onto 
ihe stock. The advantage of this is that the bar being 
fed through the chuck will not bind against the stop. as 
ira) ne fo) 


the chuck were closed by 


with the This 
cnables the work to be fed In prac tically exact uniform tv, 


would be the case if 


stock, arrangement for chucking 


ward 
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as the stock is held firmly against the stop while the 
chuck is being closed. Means are provided so that the 
holding power of the chuck can be easily adjusted at any 
This is done by two large locknuts with a wide 
The feed tubes are also ar- 


time. 
keyed washer between them. 
ranged so that they can be manipulated at any time. Sim- 
ple and effective means are also provided to keep these al- 
vays in place against the spindles, so no trouble will be 
experienced after the stock is all fed out, by the feed 
tubes working back out of the spindle. Adjustment for 
length to feed stock is made by a screw on the master 
drum. By the shifting of a lever, the machine can run 
in the usual manner without feeding any stock or operat- 
mg the chucks. This is an especially important conven- 
ience in setting up, or testing for any individual tool cut 
after the tools have been sharpened. 


CROSS-SLIDES 


Four cross-slides are provided for using either circular 
or rectangular forming tools, blades, sizing tools, knarl- 
ing tools, thread rolls, cross-drilling attachments or com- 
bination tools. Each slide has its own adjustment screw 
and its own individual stop on the outside of the revolv- 
ing head. These head stops are made adjustable for wear, 
but are adjusted correctly before leaving the factory and 
should not require adjustment for a long time. Each 
slide is provided with a swivel for correcting taper work. 
Kach slide is provided with a screw for cross-adjustment. 
The circular cutting tools are set on a plate so that they 
may be elevated or lowered by means of a screw ad- 
justment to bring the cutting edge to the correct height. 
Gages which may be used on any of the machines are 
sent for the convenience of the operator in setting up. 


TURNING-TOOL SPINDLES 


The spindles carrying the dies, drills, reamers, turning 
or other tools, are as large in diameter as the live spindles 
and slide in bronze boxes, which are provided with ad- 
justing nuts similar to those on the live spindles. Each 
has an adjustment of 114 in. lengthwise and independent 
of the movement of the cams. The top spindle, usually 
used for threading, is regularly supplied with the thread- 
ing mechanism in place. Provision is made, however, 
and parts furnished, for the conversion of the threading 
spindle into a stationary spindle like the others, for the 
use of a high-speed drilling attachment. On the other 
band, an additional spindle can be fitted with a threading 
attachment, making it possible to use two spindles for 
-hreading purposes if desired. 


THREADING 


Right-hand threading is done at one-fourth the speed 
of the spindle, whatever it may be, and is accomplished 
by revolving the die three-fourths as fast as the spindle 
in the same direction. At a fixed time, three-fourths of 
the whole time consumed in making each piece, the 
spindle is caused to stop instantly, but the die continues 
to revolve, thereby running itself off while the cam al- 
lows the die to follow. 

In left-hand threading the action is reversed, the die 
revolving one-fourth as fast as the live spindle, while the 
spindle that is in line with the die is clutched in the 
stopping position. A thread is cut until the three-quarter 
point is reached; then the live spindle starts up at full 
speed, thereby running itself out of the die while the die 
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cem follows at proper speed. The mechanism for either 
right- or left-hand threading is self-contained on the 
machine, and in changing from one to the other it is only 
necessary to shift a clutch from one set of back gears to 
another, and to shift the pin hole in the cam on the car- 
rier, which acts on the spindle. Instructions for this 
wre marked on the carrier. 

The machine is arranged so that either one or two 
spindles can be stopped at a point three-fourths of the 
time, as for right-hand threads, or have the live spindle 
stopped three-fourths of the time for left-hand threads, 
or have either or both spindles stopped during the whole 
time, so as to do cross-drilling, cross-milling, or the like. 
Regularly the machine is furnished with means for stop- 
ping the top spindle, but parts for stopping the adjacent 
spindle can be furnished at any time. 

Positive Toot RETURN 

All tools have a spring so as to keep them in contact 
with the cam, but if the spring breaks or otherwise fails 
to work, all tools will be positively withdrawn before the 
head is indexed, so no accident can occur due to failure 
of any return spring. 


ADJUSTABLE CAMS 


The cams for operating the forming and turning cuts 
are not of the usual circular variety, nor of the common 
drum type. They are made in the form of a slide or 
wedge with a hinge or swivel point on one end. The 
other end can be raised or lowered and locked in posi- 
tion according to the capacity desired. There is a sep- 
arate cam for each of the nine tools, five for the longi- 
tudinal tool holders and four for the cross-slides, each 
independently adjustable. Any throw is attainable with- 
in the capacity, whether it be 0.001 or 1 in.. and no time 
is wasted cutting air. In this way, full efficiency is ob- 
tained whether a small or a large throw is used. For this 
reason no cams are furnished with the machine except 
those “in place, as none are necessary, 

Its OPERATION 


Tue Master’ DruM AND 


The cams are all fixed on slides and actuated from a 
master-drum cam, which imparts to the slide a recipro- 
cating motion. This master drum has two speeds. For 
three-quarters of the circumference the drum cam re- 
\olves at a uniform speed, and in a uniform time, 1% 
sec. The balance, or one-fourth the circumference, is de- 
voted to the cutting operations of the tools. In other 
words, the actual distance of the adjustable cams used 
for cutting, is equivalent to one-fourth of the master 
drum, and is traveled at a lower. speed, according to the 
time for which it is geared. 

During the fast portion of the master-cam movement. 
the first action to take effect is the withdrawing of all 
tools. When these are back the head is unlocked and 
indexed, the chuck opened, the stock fed against the stop 
and the chuck closed. These last three operations are 
performed simultaneously with the indexing. The head 
is then locked and all tools brought into position for cut- 
ting again. At this point the slow speed is thrown in 
and continues until the eut on the work is accomplished. 

It will thus be seen that as the fast speed is a constant 
amount and the slow speed used only when the tools are 
cutting, no unnecessary or variable loss of time will re- 
sult, whether it takes 244 or 36 sec. to make a piece. The 
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time needed to make a piece is the time required to do th« 
cutting operation, whatever that may be, plus a constant 
of 11% see. 

The feed gears that govern the time during the cutting 
portion, or one-fourth of the master cam, are located on 
the front of the machine in a gear case and by shifting 


two tumbler gears, any of the 20 changes of time for 
completing a piece are easily obtained. An engraved 
plate is fastened to the front of this case, giving after 


each unit of time and under the several spindle speeds, 
the number of spindle revolutions available during that 
period. This is the number of revolutions available for 
that period operation. After deciding the 
of operations and which operation requires the most revo- 
lutions, dividing the length of the cut by the thickness of 


on order 
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On the same plate reference to the threading mechan- 


ism is given, reading: “Threading speed one-fourth 


of spindle speed, for every thread cut take 54 revolutions 
These the actual turns the spindle takes 


to produce one thread, either right- or left-hand. 


of spindle.” are 


LOCKING MECHANISM 


The machine is provided with means for unlocking 


the head, so that the operator can index or revolve the 
spindle head by hand at any time. This is convenient 
and important at various times. The locking pin of the 
bead is placed at the bottom in the center, This pin 


has one flat side and the other beveled to insur perfect 


indexing, as the beveled side pushes the head around till 


the flat side comes in contact. The locking-pin spring 








AM MACHINIST 














Fig. 2. Rear View, 
revolutions 


the 


the chip per revolution gives the total per 
operation. Referring to the engraved plate, 
finds the nearest spindle revolutions under the 
speed suitable for the work in hand, 
from this gives the time required to do the 
how to set the tumbler this 
the use of this engraved plate, lost 
up books or tables, as all information needed is at hand. 


operator 
spindle 
Reading across 
job and also 
time. By 


looking 


gears to produce 


no time is 


SPINDLE AND THREADING SPEEDS 
The spindle speed gears are located on the back of 
the machine and anv of 16 changes can be had bv the 
shifting of the tumbler gears, as indicated on the en- 
graved plate. The lowest speed is 250 r.p.m.. whic h gives 
<= surface speed of 51 ft. per min. to stock *4 in. diame- 
ter. The highest speed is 1800 r.p.m., aie a surface 


speed of about 118 ft. per min. to stock 4 In. diameter. 


SHOWING 


Master Drum AND MECHANISM 


the hine and is so con- 


assembled on the bench and put 


the outside of 


that it 


Is placed on Trhiie 


structed can he 


in pl 


place, 
— 
The 


Tree hanism. 


head is indexed by means of a crank and slot 


and stop and avoiding 


both 


msuring an easy start 


vibration, <All tools, cross and longi- 


undue jar or 


tudinal. feed against a positive stop. insuring uniformity 
of work. The cams are provided with scales to aid in 
making adjustments. The cam connections are also 
constructed so as to be manipulated by hand levers at 
will, 
Sarery CLieren AND MACHINE ConrTrror 

An adjustable friction is placed between the driving 
pulley shaft and feed shaft. This can be adjusted to 
drive light or heav\ at the will of the operator. The ob- 
ject of this friction is to provide a safety point as in 
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case of accident this friction will slip and allow the feed 
mechanism to stop, protecting the tools, machine and set- 
up. 

In addition to the safety clutch the machine is ¢on- 
trollable from either side. On a machine of this charac- 
ter, where the operator is required to be on all sides to 
make adjustments, convenience of control is essential. 
There is a handwheel and a lever on each side, the lever 
leing for stopping or starting the machine. Both levers 
are made to operate alike—that is, to start the machine 
«ther lever is pulled out. To stop the machine they 
This avoids confusion on the part of 
the operator. When the levers are on the “off position, 


the handwheels are arranged so that the machine can be 


are pushed in. 


put through its cycle of operations by hand. 
OIL SUPPLY 
A chain-driven geared oil pump is run from a con- 
stant-speed shaft, thereby insuring oil as long as the live 
The oil to the cutting tools is distributed 
in such a manner that the oil and cutting tools advance 


spindles run. 


together, giving oil to the edges of the tools at all times. 
‘the oil tank has a capacity of about 20 gal. The dis- 
charge from the chips and pan enters at one end and is 
screened by wire gauze through the center of the tank 
vid again through a large strainer on the end of the sue- 
tion pipe at the opposite end of the tank. As the work 
is severed from the bar, it is deflected into a separate 
receptacle and in this way kept from the oil and chips. 

Some of the specifications and dimensions not already 
covered are: 16 changes of spindle speeds, 260, 300, 345, 
390, 425, 495, 565, 635, 725, 850, 970, 1090, 1200, 1400, 
1600 and 1800 r.p.m.; 20 changes of feed speeds, 214, 3, 
d14, 4, 44, 5, 6, 7, 8, 9, 10, 12, 14, 16, 18, 20, 24, 28, 32 
and 36 sec, per piece; circular tools taken, 24% in. outside 
diameter; hole in tool spindles for tool with 1-in. shank ; 
outside diameter of tool spindles, 2 in.; greatest distance 
between chuck and tool spindle, 684 in.; least distance 
between chuck and tool spindle, 244 in.; adjustment of 
tool spindles independent of cams, 14% in.; movement of 
cross-slidés, 2 in.; driving pulley, 9 in. diameter for 3- 
in. double belt; driving pulley to run 1200 r.p.m.; gear 
ratio between drive shaft and feed shaft, 6:40, equals 180 
r.p.m.; countershaft, 600 r.p.m.; 10-in. tight and loose 
pulleys with 4-in. double belt to main shaft; floor space, 
35x155 in. for 10-ft. bar stock; distance from center of 
tcp spindle to floor, 46 in.; net weight, about 2500 Ib. 


a° 


The Boss and the Apprentice 
By J. G. Dornsirer* 


He walked up to the window in the office and said: 
“Say, Miss, can I see the man who does the hiring?” 
This was said so nicely that the girl who had orders to 
tell everybody who applied for work that they were not 
hiring help took the responsibility of telling the young 
man to be seated, as the party was busy. 

The boy sat down and waited more than two hours. 
When the boss was through, the girl went in and told 
him that a yvoung man was out in the hall waiting for 
an interview with him “Hm! It 
must be something important; send him in.” The boy 
entered with his hat in his hand and stated briefly that 
he had been looking for several months for an oppor- 


for over two hours. 


*General manager, Cleveland Planer Works. 

















MACHINIST Vol. 41, No. 6 
tunity to learn the machinist’s trade, and that he took 
the liberty of approaching him on the subject, knowing 
that at the present time his chances were not so good as 
when times were better, but he hoped and knew that he 
would be of some use to him by the time business 
would better. “Say, who told you to tell me 
this?” asked the boss impatiently. 

“No one, sir; only my father said that a boy did not 
amount to much in a shop the first vear, especially in 


become 


iu shop where a hoy could learn something besides run- 
ning a few automatics and a lathe, and he thought I 
could learn more in your place than any other place he 
knew of. He is a machinist and works in the machine 
shop on the corner of Third and Champlain Sts.” 

“Say, boy, do you know what you would have to do if 
I hired vou?” 

“Yes, sir: work.” 

“Now you guessed it right,” said the boss. “And I 
liave a notion to let you try it. Start in Monday morn- 
ing and try it for a month, and | will pay you every 
cent yon earn in that time, should you decide to drop 


out then. If you stay, [ will pay you our regular ap- 
prentice scale of wages. Before you go I will give you 


a card that we give every apprentice that comes here, 
and that card has done some of our men good. Read 
it when vou get home and always keep it in your pocket. 
Take it out every day and read it, and by the time you 


are a machinist you will have the habit of doing and 
‘thinking just what it says. Just a moment; if it gets 
old and soiled before that time ,come in the office and 


| will give you a new one.” 


Apvicre rrom EmPpLoyYeR To. EMPLOYEE 


The boy thanked him and came Monday to go to 
work. Now there was a boy there whose trial period was 
extended to six months (his name was Jim; the new 
boy’s name was Fred). Jim told Fred that he could 
not understand why he was being shoved off with his 
apprenticeship contract, but it took Fred only a few 
days to see the reason. Jim confidentially told Fred 
that he never read the d——( card, and Fred noticed 
that he acted and talked accordingly, and, indeed, was 
discharged at the end of the week. 

The card contained the following advice, which the 
boss lived up to as well as he expected all the rest to do, 
since he knew if he did otherwise he would lose his own 
business : 

During working hours, work. Be as zealous to read liter- 
ature pertaining to your trade as the sporting page of the 
daily paper. Don't think you are doing good enough and see 
how little you can do until the boss has to “jack you up” 
for it, because it is as unpleasant for the boss (who has 
troubles of his own) as it is for and you might get a 
sore spot from it. Don’t cuss the foreman and the owner if 
things don’t go your way: things don’t go their way always by 
a long ways. Your wages, your share of the overhead and a 
fair profit to the boss is what you must earn, and don't forget 
when times are slack some of this profit (and in recent years 
all of the profit) had to be paid back to the men who are kept 
over. The boss is more able to carry you through when your 
machinery is kept up in first-class condition, because it lasts 
longer. Finally, go to bed early: you will feel better the next 
day and live longer 

Needless to say, the first interview in the office was 
not a disappointment to the boss, as the apprentice did 
as well as the boss had sized him up to do. 

& 


has issued a 


you, 


The Halcomb Steel Co third and revised edi 
tion of its “Ketos” tool booklet, which shows a large 
number of uses and contains much valuable information for 


steel A copy of this will be sent on application. 


steel 


users 
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Application of Electric Power in 
Machinery Building’ 


By CLARENCE E. CLEWELL 


SYNOPSIS—Trie development in the application of elec- 
tric power to machine shops has not, perhaps, been as 
fully appreciated as tt might be. Advances in all lines 
of manufacture and machinery building during the past 
decade or so, have had a tendency to destroy perspecti+: 
regarding the progress in any one line, and, therefore, 
the advances in this particular field are emphasized; th: 
kinds of things which must be studied and solved in keep- 
ing pace with this progress are stated; and the proper 
viewpoint to take regarding the use of electric power ¢s 
discussed. 
x 

The use of clectrice power in machine shops and 

foundries suggests at once the problems connected with 
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er, to treat the subjeci 


_ 


purpose in this discussion, how: 
from a somewhat broader and more general viewpoint, 
and to consider briefly the influence which electric power 
has had and is having on manufacture as related par- 
ticularly to machinery building. 

It is obvious that many factors have contributed to the 
development of machinery building, but it is not so evi- 
cent as to what one factor is the for the great 
progress in this direction in more recent years. Of all 
it is safe to sav 


basis 


these contributory influences, however, 
that the real underlving basis is the steam engine. 


*Shop Superintendence Series 


The steam engine is the representation of manufac- 
tured power; without it, practically all of the advances in 
machinery building would have been impossible. 


Whenever a new means for doing things comes into 


ceneral use there is a natural tendency, after a time. to 


take it for granted and to lose the proper perspective 
of its relation to general progress. The application of 


the steam engine, however, has been far from an incident, 
but has rather been an epoch of vast importance in mod- 
crn Through the steam engine and the engi- 


heer power has been brought into all the diversified lines 


progress. 


of present-day manufacture. 
As the means for manufactured power in the form of 
the steam engine have brought about a new era in manu- 


lacture, so any new element for applying power brings 


with it the possibilities of new results. The steam engine 
has had its limitations from the standpoint of the ap- 
plication of the power it develops to the machinery it is 
to run. It has been possilrle to make the engine eco- 
nomically in large sizes but not in small sizes, hence the 


power from a large engine must be transmitted to man\ 
smal] the 
for transmitting the mechanical power developed by the 


tools: means, usually belting and = shafting, 


engine to the machine tool have been limited and cumber- 


some and in these two points, where the application of 


power has become increasingly difficult, particularly in 
view of the rapid growth of manufacture, the electric 
motor has come in as the solution of the difficulty. In 
its way, the introduction of the electric motor into ma- 


chinery building has been a turning point similar to that 


produced by the Invention ot the steam engine its lf 


Wiprt Use or ELecrric Power 
To obtain the proper bearings regarding the amount 
of electric power used in terms of the total, it is ef in- 
terest to note that during the 10-vear interval between 
{899 and 1909, while the total primary horsepower in 


this coyntry used for foundry and machine-shop products 


increased from 443,000 to 870,000, practically doubling 
in the 10-year interval, the use of electri power increase d 
corresponding to an increas 


original value. 


from 55.000 to 624.000 hp., 


This means 
only 10 pel 


than 16 times the 
L899, 


of more 
that while in 
cent. of the total primary horsepower, in 1909, 10 years 


electri powel formed 
later, electric power formed nearly 80 per cent. of the 
total. in brief, that the 
electric motors in machine shops has increased out of all 
itself, and the 


These comparisons show, use ol 


proportion to the growth of the industry 
installation of motors has not only been rapid, but has 
often, doubtless, followed methods which have been hap- 
hazard and with but little adherence to those principles of 
application which are now being recognized as essential 
to the economic use of such power. 

From a slight!y different angle, it is of further interesi 
to note that the total primary horsepower used in all man 
ufacturing in this country (as distinguished from that 
used in machinery building alone) increased from 189 
from 


to 1909 to neariv double its former value, that is, 


about 10,000,000 to nearly 19,000,000 hp., and to nearly 
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four times the value of less than 6,000,000 hp. in use in 
IS89, 20 vears hefore.- In distinction to this increase in 
iotal horsepower, the total electric power in use in all 
manufacturing has increased from 16,000 hp. in 1889 to 
nearly 500,000 in 1899 (10 years later) and to nearly 
5,000,000 in 1909. Thus, in 1889 electric power formed 
about one-fourth of 1 per cent. of the total; in 1899 it 
formed about 5 per cent. of the total, and in 1909 nearly 
20 per cent. of the total. These relations are shown for 
convenience in the charts, Figs. 1 and 2, where graphical 
methods are employed to make the various items clear. 


SOME OF THE CHANGES PRODUCED 


It is not, perhaps, a matter of common knowledge that 
the construction of factory buildings formerly was gov- 
erned by the method of transmitting power from engine 
te machines. The boilers and engines were placed at the 
base of a tower, centrally located. Belting extended 
from the engine to line-shafting pulleys on the various 
iloor levels, which in turn conveyed the power from tie 
engine up the tower to each floor. From the tower, 
transmission was effected by long line shafting extending 
in both directions throughout the buildings. This cum- 
bersome. method of power transmission in earlier vears 
often dictated the mechanical outlines and shape of the 
factory building, which was thus constructed about the 
power house as the central point. 

Again, it is clear why in the earlier davs the location 
of the shop buildings was practically governed by the 
coal and water facilities for the power plant. In other 
words, the shop buildings were necessarily located at a 
point convenient for the power house and this did not 
hy any means follow was the most convenient location for 
other reasons. Electric power as the flexible link between 
the power plant and the machines, removing the need for 
belts and line shafting, has made it possible to change all 
these older conditions. The construction of the building, 
as well as its Ircation, need no longer be dependent on 
the power plant, but can be governed by other and often 


more important conditions. 
EFFECTS ON MANUFACTURE 


The use of electric motors in machinery building, now 
so common and widespread, is often taken as a matter of 
course and its real place in the plant equipment is quite 
apt to be overlooked. Besides contributing to the flex- 
ibility of power transmission, with the influence this may 
have on building construction and location, the electric 
motor, as the medium between the engine and the ma- 
chine, may influence the effectiveness of the workman ai 
the machine far more than one realizes. The old argu- 
ment that an electric motor can save power by removing 
line shafting, although an economy often produced, is 
hardly a basis any longer for the purchase and installa- 
tion of motors, because power costs are usually so small a 
factor in comparison with total costs of production. 

On the other hand, the points of utmost concern are 
those of constancy or flexible control of speed in their 
bearing on the greater ease in handling the machine and 
maintaining its speed under varying loads, when com- 
pared to belt-shifting devices and the absence of fine 
speed gradations in the earlier davs. It means something 
veal and definite to the operator at a machine to be able 
to secure the speed he requires by moving a controller 
handle rather than the shift on a high-speed belt. There 


AMERICAN MACHINIST 


Vol. 41, No. 6 
are, then, two main points of advantage of the motor 
as applied to the machine, which may be classed as direct 
and indirect economies; first, the direct saving in power 
by the use of motors, which, although a relatively smail 
item in comparison to the total cost of production, may 
sometimes amount to as much as 50 per cent.; second, the 
indirect saving by increasing the output of a given ma- 
chine through more advantageous speeds with lathes, for 
example, quicker and more positive return strokes with 
planers, and the like. In the latter class, savings are 
sometimes effected amounting to as much as 40 per cent. 
of the total cost of production. 


NEED OF INTFLLIGENT APPLICATION 


However, in all this work concerned with the adapta- 
tion of motors te existing plants, or the application of 
motors to new machine tools, there has been called into 
play only recently a new type of engineering skill. Prac- 
tically anyone can install a motor which may either work 
or not as the case mav be. To forestall the use of a 
motor of double the necessary size and to provide in the 
motor just the required torque at the proper speed, makes 
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Fig. 2. Proportion or Totat Extectric Horsepower 
Usep in ALL MANUFACTURING (SHADED ARKAS 
REPRESENT THE PROPORTION BY ELECTRIC 
Motors) (U. 8. CENsus) 


necessary the study not only of the motor characteristics, 
hut also of the features of the machine it is to drive. The 
study of the pewer requirements of machinery in gen- 
eral is difficult and covers such a wide field of classes and 
types that complete standardization is hardly possible, al- 
though the available electric motors as manufactured to- 
day are made in such variety that often, and, in fact, *n 
the majority of cases, standard types may be selected. 

Probably the greatest difficulty at present is the lack of 
appreciation on the part of practical shop men of the re- 
finements in motor application and the importance oi 
adhering to the principles of scientific adaptation of 
motor to machine. Machine-tool builders who look upon 
the motor drive as an after-thought, fail in a most vital 
point as regards the economy of machine operation and 
the securing of the maximum output from a given ma- 
chine. Not oniv should the motor be adapted to the 
machine toot when constructed, but also the machine tool 
should be adapted to the best means for driving it so as 
te realize the maximum output. In general, therefore. 
the shop electrician can well afford to view the matter as 
calling for a study of the situation, which will at least 
post him on when expert advice and help are required, 
and as much may conservatively be said regarding ma- 
chine-tool builders. 

LaneGe Featvra MpPorTANT 

Electric power then involves problems in the shop 

which are both important and often perplexing. There 




















August 6, 1914 AMERICAN 
aie two ways in which the subject may be viewed, either 
from the limited standpoint of whether the saving in 
power by the use of motors will offset the first cost, or 
trom the more liberal point of view which includes the 
conception of the motor as a means for an increased, bet- 
ter and cheaper product. The economy resulting from 
motor drive is apt to be so much greater, due to the ef- 
fect on production than due to any savings in power 
consumed, that one can well afford to adopt the broader 
rather than the more limited attitude. 

The fact that the manufacturers of electric apparatus 
have gone a long way to assist in the suitable application 
of motors to particular machines and processes, per- 
haps not clearly appreciated by the users of such apparatus. 
This effort on the part of manufacturers, while most 
naturally to their own interest in promoting the sale of 
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work as electric welding, shop magnets, the shop-tramway 
system operated by storage batteries and motors, electric 
cranes and the like. To name the whole list would be 
catalog an evolution in shop practice which is astonish- 


to 


ing in terms of the rapid developments of recent years. 
Fig. 3 gives some idea of the wide diversity of the uses 
of electric power. 

The increasing use of electri power has, of course, 


brought with it many problems of a new and complex 
nature. 
volve one or another type of electric circuit. 
direct current only are thus likely to be confronted with 
possible addition of alternating-current 


New types of motors and other devices often in- 
Shops with 


the question of a 
supply as a new feature of the power plant and distribut- 


ing system. ‘To many the fact will be plain, that with the 


changing methods in the use of motors calling for new 
types from time to time, the shop circuits have in many 


cases assumed a complexity which is hardly warranted %y 
the results obtained. Hence a 


fronts the shop management is 


large problem which con- 
the question of standards 


shop circuits. 


























































WHERE SHALL ELEcTRIC PowrErR Br SecurED? 
S| Ie From another standpoint, the user of electric power is 
&| Ix concerned, often seriously, with the relative points ‘of ad- 
» 
—= x—_— Vantage in power purchased from a 
a central power station as compared 
LECTRICALL oy aia 
ty ELEVATOR TORAGE with home-made power from the 
OPERATED ENTILATING BATTERIES 
CRANES SYSTEM , } li Here, ; 
shop plant, ere, agalh, the neces 
sity for an accurate and comprehen 
sive understanding of the various 
ELECTRIC elements in the problem is essential 
SOLDER oe 
IRONS to an intelligent conclusion. Th 
scope of the present discussion Is so 
—) limited that we can merely hint at 
SHOP this problem as one of real signifi 
TELEPHONE: 
eance in connection with the new 
era brought about by electric powe1 
- in machine construction. 
CLUTCH Through all the changes made nec- 
ELECTRO™ } 


RELEASE FOR 
PUNCH 
PRESSES 
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Fig. 3. PowWER IN Mac 


ELECTRIC 


Typical Uses or 
such apparatus, is nevertheless a direct benefit to motor 
users. Codperation between shop electrical departments 
and the manufacturers tends to make this information 
available and is thus capable of being a remedy of much 
incorrect motor application and of an avoidance of 
such difficulties when new equipment is under consid- 
eration. 


O_p MerHops [MprRovepD anpD New Metuops MADE 
PossIBLE 

The use of electric power in machinery building has 
had even a wider importance in the changes made pos- 
sible in old methods of production and on the new meth- 
ods brought about through the agency of the electric cur- 
rent. As the steam engine revolutionized manufacturing 
methods by substituting mechanical for hand power, 
the refinements in applying this mechanical power have 
still further wrought changes in cutting speeds, methods 
of speed control, and the numerous ways and means for 
improved machine-tool operation. In addition, we have 
today a wide diversity of new methods typified by such 


sO 





LYTIC by this relatively new means of 


TCHING / 


essary 
power application in the form of ele 


arte cates trie current, a great need for a new 
HINE SHops kind of skill is evident. The skill 
which is necessary for the correct and 


economic solution of a problem as in the selection of a 
the result of 
At the pres- 


to mislead, 


machine must be 
information. 


apt 


for a_ particular 
practice and accurate 
the development, 
is apt to 
Investigations into exist- 


motor 
study, 
ent 
and a hit-or-miss scheme 
to the the plant. 
ing plants prove this and show in many 
need for more widespread appreciation of the require- 
ments of the situation. 

In the present article, it has been the purpose merely 

point out the kind of things which must be made the 
object of study and to give a broad general view of the 
field. That the scope of electric in machinery 
building is growing and has already reached large propor- 
been en- 


stage of rules are 


be just as disastrous 
interests of 
cases a pressing 


power 


tions, may not have occurred to some who have 
gaged in a gradual change from line shafts to motor drive 
extending perhaps over years. 

The whole question has, however, 
intelligent and painstaking study of 


reached a point where 
the items involved 


has become important to the shop operation. Those re- 
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sponsible for the conduct of the shop are, in the end, the 
ones who will determine whether electric power shall be 
used to the best advantage. To these, the problem should 
appeal as one of primary importance, 


z 


Care and Maintenance of the 
Tool Crib 


By A. N. Hammonp 


Primarily a tool crib is established to handle tools and 
the like and to assist in production, There not 
seem to be any more convenient way than to have a check 
for each tool—all other arrangements have some serious 
defect. . 

It is necessary and essential that the crib should know 
Any system 


does 


where all tools are at the shortest notice. 
which bunches tools, unless in cases where they are spe- 
cial for the one job, usually loses track of them. 

The check, when properly placed, is the quickest, surest 
and most nearly infallible method. There is a serious dis- 
advantage in permitting tools to be out of the crib for any 
great length of time, since many soon become unfit for 
use and rarely is the user the best judge as to the ne- 
cessity of sharpening. 

Reamers, taps and drills need grinding as soon as they 
The idea that 
they are good enough for one more hole is wrong. In 
many cases 0.002 in. ground off will make the tools as 
good as new when the next hole reamed will turn over 
the edge and 0.05 in. taken off will not make the tool 
any too good, 

An inventory of all the 
least every two weeks—the changes are so numerous that 
after a week the inventory becomes more or less out of 


begin to show evidence of not being sharp. 


checks in erib is needed at 


date. 

The latest system I have tried is to make an inventors 
of all checks under their proper heading and then to 
collect the check numbers on a second sheet, merely giv- 
ing the checks of each number with the number of the 


inventory sheet opposite; for example: 


Page 1 
Hacksaws . , 1410 1418 
Hammers ‘ , 1410 1409 
Page 2 
O. K. tools D.. 1407 1408 
O. K. tool holders D 1407 1408 
To collect checks 
Rule the paper 00 to 09, 10 to 19, 20 to 29, up to 90 to 99. 


1430 3 1. 1 


Under each column 1407 2 
1408 2 1, 1 1418 1 l 
1409 1 1 


The first figure represents the page number, the see- 
ond stroke representing the number of checks on each 
page. It is rarely necessary to check up all outstanding 
checks at each inventory period, but the inventory does 
establish a record of checks on the date made, also, it 
prevents the accumulation of dead checks. 


SMALL CHECK SHORTAGE 


It has been my experience that there is less than 2 
per cent. shortage on the total number of checks issued 
per annum. It means work and care to keep it at this 
figure, especially when there are a few who report a 100 
per cent. loss at times. 

The form of receipt T use is as follows: 

Mr. Blank, No. this crib 

This covers all that it is necessary to sav, is brief and 
accepted by the company officials even if there is a short- 


1410 has no tools out of 


age on chee ks, 
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It is generally recognized by all firms, that every man 
has the right to make a mistake and it is hardly possible 
to handle any considerable number of checks without 
some error. The principal one is the neglect to change 
the check to the proper position on an exchange of tools. 
Our rule is stringent on defective, broken and exchange 
tools. 

Any drill which requires to be ground \% in, or over 
to resharpen, any nicks of teeth in taps in more than one 
land, necessitate a broken or exchange tool slip before 
surrender of tool. The men are much against getting 
these, especially when by any line of reasoning they con- 
sider themselves not to blame. But the slips are not 
under any circumstances to be considered as positive evi- 
dence of carelessness, nor are they so considered. They 
are a check on the quality of tools being used as well as a 
check on the workman. It can be readily seen that an 
inferior article will soon be detected by the use of these 
slips. They are expensive, take up considerable valu- 
able time, but they really are necessary and cannot well 


be avoided. 


HANDLING OF CHECKS 

A good panel board has many advantages for articles 
in general use, as each item can be subdivided, using the 
two last figures as an index number; that is, 1401, 1501, 
1409, 1608; all go on the same hook for the same tool, 
the layout being 00 to 09, 10 to 19, and the like. The 


idea of a revolving turret, with leaves, has also been 


recommended for the handling of checks, 

For the smaller articles which are common to the one 
line of work, drilling machines, benches, and the like, 
a work sheet can be used to save the number of checks re- 
quired. This is filled out and receipted by the employee 
at the time of delivery; he keeps the set as long as he 
works for the company, perhaps turning it in once a vear 
for inventory purposes. 

A check on a tool does not give any right to the tool 
except to use it and to return. No checks are reissued 
until two weeks have elapsed after surrender; this gives 
the erib ample time to be sure that there are no checks on 
reissued, 


hand in the erib when 


* 
An aluminum alloy which is well adapted for casting 
under pressure in dfe-casting machines, being strong ani 
resonant and possessing a superior luster, consists of: Alum- 


inum, 70 parts; zine, 22 parts; copper, 3 parts; antimony, 5 
parts. To prepare this alloy about one-third of the aluminum 
is melted and raised to a high temerature, the copper intro- 
duced into this molten metal, and the remainder of the 
aluminum added The temperature is then lowered and the 
zinc and antimony introduced, agitation securing the 
proper mixture of the metals. Antimony is used in the alioy 
to overcome the shrinkage of the alloy in cooling by its own 
volume.—“Brass World.” 


are 


expansion in 


* 

Further efforts are about to be made to develop the peat 
resources of Russia. The State is interested in the subject 
as it owns large areas of peat land, the full resources of 
which are but imperfectly known Ever since 1882 an an- 
nual grant has been made to enable experiments in connec- 
tion with the utilization of peat to be carried out, the grant 
for the current year amounting to approximately $36,850 
According to the annual budget of the Minister of Agricu]- 
ture, lately presented to the Duma, it is now proposed to in 


troduce special legislation with the object of encouraging the 


peat industry As a first step, an additional sum of $26,350 
has been voted for the purpose of definitely ascertaining the 
extent and depth of the peat deposits over an area of 54,340 


acres, and for experiments to determine the value of the peat 


as a combustible 
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FRED 
SYNOPSIS—This is one of S¢ reral automobile huilde rs 
in Coventry who havegrown from the old bicycle days, New 
shops have been built, however, and the equipment bears 
no earmarks of having been made over for the new work. 
“ome of the methods are extreme ly intere sting and con- 
fein suggestions which can well he adopted for other 
work. . 
x 

An interesting factory in Coventry, England, is that of 

the Humber Motor Co., the origin of which dates back 
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Fie. 1. CyLiInpeR Tors on VERTICAL 


MILLER 


FACING 
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number Motor 





H. CoLvIN 


to the days of the high or ordinary bicevele, and which 


las come through the various stages of «cd velopment unti 


) 


it is now manufacturing automobiles. evcle cars and mo- 


torcycles, as well as the ordinary “push” eveles, 
high 


shown 


stroke, and 


The usual type of small bore, long 
speed motor prevails, a foul eylind r casting being 
in Fig. 1. 


which is | 
common, having the whole cvlinder head removable so as 


This is of the typ ecoming quite 


to uncover all the valves and pistons at 


one, 


The cvlinfler is surfaced by using a rotary table on a 
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ue 
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Fie. 2. Bortna Four-BLock CYLINDERS WITH SPECIAL 


BorinG Hy \D 





-“ 


a es ee Se 


BorinG Two Types o1 





CYLINDER AT ONCE 








» 
2350 


Becker vertical miller, the turning of the table being 
used to feed the evlinder under the cutter instead of us- 
ing the longitudinal feed. 

Several machines have been improvised for boring the 
cylinders, in most cases using an old lathe as the basis 
of the machine. Fig. 2 fixed : for 


boring four evlinders at once, each pair of boring bars 


shows one of these 
revolving in opposite directions, as can be seen bv noting 


the cutting edges. This fixture consists primarily of a sub- 
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A FrENCH BorING MACHINE 


Another interesting boring machine, which carries two 
spindles on different heads, is shown in Fig. 3. This 
is a French machine, and is used for boring both the 
main and the camshaft bearings. An idea of the location 
of the two spindles can be had from the outer-end sup- 
ports A and B, the former being shown at work on the 


main bearing. As can be seen, the two boring heads 




















SINGLE CYLINDERS IN A TURRET 


LATHE 


BoRING 





Currina CoNNECTING-Rop CLEARANCE IN 
CYLINDERS 


Fig. 6. 








Fic. 7. Fixture ror Boring Crank CASES 


stantial cast-iron bracket in front of the lathe head, which 
carries the four boring spindles, these being geared direct 
from the lathe spindle with center distances fixed by the 
casting shown, The boring bars run in substantial quills 
and have projections or pilots on the front end, which run 
in hardened-steel bushings in the other end of the fixture, 
the evlinder is locked in position by three bolts, which 
hold it by the flange, and also the bar at the back, which 
is shown locked in position across the end of the cylin- 
ders. The gears are carefully guarded to prevent acci- 
dent. 
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Fie. 8. A CoLLection or Lieut Pistons 
carrying the spindles can be brought close together, mak- 
ing it a convenient machine for some classes of work. — | 

This also gives a good idea of the type of fixture used 
for holding a cylinder, a substantial support for the bar 
heing located right beside the center bearing. 

Another improvised boring head is shown in Fig. 4, 
this being attached to the single spindle of a side-head 
boring machine. In this particular case, we have a four- 
spindle boring head being used on two separate pairs of 
cylinders. The manner of holding these can be readily 


seen. The construction of the boring head is practically 














August 6, 1914 AMERICAN 


the same as the one shown in Fig. 2 in connection with 
the old lathe. This also gives an idea of the cylinder 
construction on the different tvpes of motors. 


BorING SMALL CYLINDERS 


The method of boring the cylinders for the Humber- 
«tte is shown in Fig. 5. The Humberette is a small auto- 
mobile of the cycle-car class, with cylinders cast singly 
as shown. They are being bored on a Potter & Johnston, 
an interesting fixture being used for holding them, as may 
be seen. This consists of a half-shell arrangement pro- 
jecting from the faceplate, as at A, into which the eylin- 
der can be laid while the arm B, in connection with the 
angle-end straps C and D, holds it firmly in place while 
being machined. This particular operation leaves little 
work for the cross-slides, one of the tools facing the eyl- 
This also shows the type of 


inder flange as shown. 
reamer used for these cylinders. 
cutters, each containing three teeth, as shown, give 12 
cutting edges at points which support the cylinder and 


Four equally spaced 














Fic. 9. FLYWHEEL TURNING ON A HERBERT MACHINE 


at the same time allow ample chip room. These cutters 
are easily adjusted and have proved satisfactory. 


A SpecraL Miuiine Heap 


Connecting-rod clearance at the lower end of the cyl- 
inder is secured in various different factories. 
In this case the attachments shown in Fig. 6, carrying 8 
end-milling cutters, do the job at one operation. This 
is done on a heavy plain miller with a substantial over- 
arm, and the head carrying the four milling spindles 
mounted against it as can be seen. 

These spindles are all driven by suitable gearing from 
the main spindle of the machine, and the cylinders are 
moved against the cutters by the regular longitudinal feed 
of the table. The milling cutters are supported in short 
substantial heads which practically fill the cylinder bore 
and allow sufficient metal to be removed at one cut to 
afford all the necessary clearance for the angularity of 
the connecting-rod. 

The method of boring the large crank cases is shown in 
Fig. 7, the crank case not being in place so as to show the 
construction of the fixture and the location of the cutters. 
After the upper surface of the crank-case flange has been 
finished, it is placed against the flat surface of the fixture 
shown, being located by the hardened-steel blocks A and B. 


Ways In 
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It is then held in position by the clamp C and after being 
properly adjusted the various angle clamps 7) hold it firm- 
ly against the surface of the plate while being machined. 
The type of boring cutter used can be seen by a careful 
examination of the boring bar. It will also be noted that 
the boring bar is substantially supported in the fixture 
itself, the lathe on which the fixture is used being solely 
for driving the bar and giving the necessary speed to the 
fixture itself. 

Some idea of the lightness of the Humber pistons may 
be had from the group shown in Fig. 8. These are not 
all of one type, the number of piston rings varying from 
one to three; the former is for the 
while the others vary with the size of the evlinders, 

The original thickness of the casting 
the right, while the finished walls shown in the other 
As will be 


noted, they are bored out on the inside and in some cases 


motorevele engine, 
can be seen at 
views show how thin they are when finished. 
this is carried up into the chamber bevond the piston 


pin 
being held in place by setscrews as 


bosses. They all have stationary piston pins, these 


shown, cotter pins 
through the heads preventing the setscrew turning back 
ward sufficiently to loosen the pin. The stationary piston 
pin seems to be almost universal practice among British 
builders. 

The two pistons in the center show an extra precaution 
against the pin working endwise and injuring the cylin 
der bore. These are brass plugs forced into the piston 
over the end of the pin to a little below the piston surface, 
so that they do not make contact with the evlinder. As 
seen in the upper piston, there is a small opening beside 
this plug so that it can be easily pried out when it be- 
comes necessary to do so in cases of repair work, It is 
only necessary to do this at one end, as after the piston 
is loosened it is an easy matter to drive the plug out with 
the pin from the other end. 

Flywheels are turned on an Alfred Herbert 
is shown in Fig. 9, the method of tooling not varying 
materially from standard practice. The method of tool- 


holder construction can be seen, both the boring and out- 


machine, 


side turning tools being held in similar holders. 


Paying Idle Machine Time 


By CHARLES E. SMart 


When an operator is running a battery of six or more 


automatic or semi-automatic machines with or without 
helpers, often one or more of the machines may be idle 
for various reasons. It does not make any difference in 
what shop it is, something will go wrong once in a while 
and there 


break dow hn, or 


will be machines shut down, a machine will 


some new equipment will be necessary 


for perhaps a new piece to be handled, 


If the operator is working piecework he will eithe1 
not make his average week’s pay or else the company 
time, a condition which 


will have to give him some day 


is unsatisfactory to both. If he is given a certain amount 
of day time, the costs will fluctuate and there may be 
enough to cause a lot of trouble. . 

If he has six machines to run and three machines are 
standing idle for any beyond 
it would be in order to give him double price on the ma- 


reason his control, then 


chines he was running. This would increase cost just 


twice and cause a howl from the cost department, which 
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would be justified, because, in any system now installed, 
either piecework, bonus or premium work, it is the aim 
to keep the costs as constant as p ‘sible and any sudden 
Huctuation in costs defeats the system. 

The best solution of this problem seems to be to pay 
idle machine time along the following lines. Suppose 
we are paying the operator 30c. per hour, day wages, and 
that he is capable of earning 36c. per hour on piece- 
work, running a battery of six machines, then each ma- 
chine would earn him an average on piecework of 6c. per 
hour, while on daywork, each machine hour would be 
Se. per machine hour. If we are going to pay him idle- 
hour machine time, it will be necessary to divide this in- 
to two classes. First, Causes heyond his control, for 
which we would pay 5c. per hour; second, causes which 
he does control, for which we would pay him 10 per cent, 
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less than his rate based on day wages, or 4.5¢. per idle- 
Ry this the will not 


hour machine time. means cost 


fluctuate so much. 

Suppose, for example, we are paying 60c¢., T0c¢, and 75e, 
Then 
these prices, according to the first assumption, will have 
to be $1.20, $1.40 and $1.50. If we were paying idle- 


a hundred, and only three machines are running. 


hour machine time the costs would be more uniform be- 
cause this cost would go into overhead and this overhead 
would be divided over a good many articles for the period 
for which the overhead was figured. 

If we should set our prices so that he could make his 
week’s pay on running, say 50 per cent. efficiency, or only 
three machines, then at 85 per cent. efficiency, the costs 
would be excessive. If the prices were set so that he 
would not make his week’s pay at 50 per cent. efficiency 
for any reason, there would be trouble. for pieceworkers 
never forget the weeks they fall behind. 
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Referring to Fig. 1, 
chines, and to simplify matters, we set the piece price 
at 60c¢. per hundred each of the six machines. If 
five machines are running then the piece price will have 


we assume a battery of six ma- 
on 


to be 72c. per hundred, for four machines 90¢c, per hun- 
dred, three machines $1.20 per hundred, two machines 
$1.80 per hundred, one machine $3.60 per hundred in 
order to maintain his earnings. When running less than 
five machines, it will be noted that the price increases 
rapidly. 

Referring to Fig. 2, we assume that on an average 54 
different articles are made during the period for which 
we are calculating the overhead. Piece prices are based 
upon an efficiency of 85 per cent., but to facilitate mat- 
ters, we assume on the chart that this efficiency is 100 
per cent., and that at this point the overhead is 250 per 
cent. The upper curve represents the costs at different 
efficiencies, the efficiency depending on the number of 
machines that were being operated, and this applies 
either to piecework or daywork. 

The lower curve represents the costs when idle machine 
time is paid and is put into the overhead. It can be 
readily seen that at different efficiencies the costs rise but 
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HEAD 


abscissas represent the increase in costs due to the in- 
crease in overhead and are denoted by the heavy black 
lines. By this means the costs are kept more nearly uni- 
form and any fluctuation due to any sudden disturbance 
due to a breakdown, waiting tools or any other unpre- 
ventable cause is prevented, 

We have assumed that the overhead is based upon pro- 
ductive labor and not machine hours. Paying idle-hour 
machine time applies equally well to the various bonus 
systems but has been shown as applied only to piecework. 

This system does not appeal to everyone for the reason 
that it looks at first as though the money paid to the 
operator for idle-hour machine time is simply giving him 
a gratuity, but it is really a simple way of getting nearl\ 
constant costs for articles made by batteries of machines. 
The operator makes nothing by having idle machines 
by this method, for he gets only his day wages when he 
does not control the cause, and less than his day wages 
when he does control the cause, so he naturally would 
try to keep all his machines busy so as to get the maxi- 
mum wages. 

¥ 


The amount of aluminum consumed in the United States 
in 1913 was 72,379,090 Ib., against 65,607,060 Ib. in 1912. The 
inarvelous growth of the aluminum industry is shown by a 
comparison of the 1913 output with the total consumption 
of aluminum during the last 20 years, 377,000,000 lb. More 
have heen consumed in the last 10 years 


than 329,000,000 Ib. 
The total production in 1884 was only 150 lb.—‘“Brass World.” 








August 6, 1914 AMERICAN 


MACHINIST 233 


Oxyacetylene Welding Methods Used 
on Tank and Ornamental Work 


By Ropert 
SY NOPSIS—The welding operations used when making 

a universal horn coupling are described. A welding fir- 
ture of simple construction which enables the operator 
lo produce lanks quickly and with the seams of good ap- 
pearance and strong in service. Making an iron grille 


which 


one man in 4 hr., producing a result which would be al- 


necessitated over 200 we lds: these were made by 
most impossible by any other method of part building. 
Ornamental iron parts are made using this style of weld- 
ing for auxiliary operations, often ones which would be 
difficult to perform in any other manner. 

Oxyacetylene cutting and welding torches are being 
used to advantage on tank anG ornamental iron work ; 
the parts here illustrated were manufactured using ap- 
paratus made by the Waterhouse Welding Co., Boston, 
Mass. 

The halftone, Fig. 1, shows a universal horn coupling 
which is manufactured by this method. This is made in 
three parts ; the outer shell A is first cut and rolled to 
shape and welded along the seam 2B. The inner shell ( 
rolled after notches eut and is then 


have been 


is also 


Mawson 


welded along the longitudinal seam as shown. The clamp 
The 
“tacked” to the outer shell after being assembled. 
outer shell is then welded to the coupling at F 


shell Is 
The 


and Is 


) is formed to the shape shown. inner 


ready for service; the coupling in front is a completed 


one. The time required for performing these welding 


operations is 5 min., and the total cost, including man 


und gases, is 4c. 


MAKING (;AS TANKS 


used for 
legs A, 


into which slides a tube fastened to the arch-shaped pieces 


Fig. 2, shows a fixture 


The fixture is made with four 


The halftone, 


making gas tanks, 


Spee ial 


BE. These pieces are fastened to two castings (, the lower 


inner edges of which are made in a trough shape, The 
tank to be welded, after it has been rolled to the correct 
shape, is placed on the support ). This is then raised 
by means of the handwheel F, the stud on which this 
screws being placed into an open slot of the pieces C, 
The fixture body may be raised or lowered to suit the 
operator: screws in the four legs tighten the inner slid- 
ing tubes in any desired position. When the tank is 
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Fig. 1. UNiversat Horn Cove ine 





Fic. 2. Wertpinc Gas TANKS 
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Fic. 3. Two WELDED Fic. 4. 
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Fig. 5. COMPLETED 
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drawn up into position the longitudinal joint is welded, 
the trough in the fixture permitting the operator to feed 
the torch along and obtain an even width of beaded seam. 
One of the finish-welded tanks is shown at F, and the 
good appearance of the seam may be observed. 

Fig. 3 shows two of the welded gas tanks, the longi- 
tudinal end and plug holes having been welded by the 
autogenous method. The tanks measure 16 in, diameter, 
12 in. high, and are made of %¢-in. plate at the ends; 
the shell is 14 in. The welds at the ends are made in 45 
min. and the longitudinal seam in 35 min., the total cost 
being $4.55. After the tanks are completed they are 
tested at a pressure of 500 Ib. 

MakineG A Lance T-Pirt 

The illustration, Fig. 4, shows the elements for mak- 
ing a 12-in. T-pipe. This is made of Y-in. steel plate 
and was first flanged to the shape A. The part B was 
then cut out with the cutting torch, The part which 

































































Fic. 6. A Gritte MApe By WELDING 

















Fic. 7 Wetpep Amuonta HEADERS 


was to be welded had the portion (" also removed with 
the cutting torch. The portion D was then welded to’ the 
pipe A to make a T-pipe. 

Fig. 5 shows the pipe after the welding operation has 
been performed, the total cost of the operation being 
$2.90. 

The halftone, Fig. 6shows an iron grille 48 in, square, 
which was made by the autogenous welding method, The 
iron bars are first cut to the correct lengths and_ the 
circular parts formed. These elements are then welded 
into the part as shown. Altogether 240 welds are made 
and the time is approximately 4 hr. The total cost, man 
and gases, for making this grille is $6.60. 


MAKING AMMONIA HEADERS 


The illustration, Fig. 7, shows three ammonia headers, 
which have been welded by the autogenous method. The 
header A is made with the main part of 6-in. piping with 
ten 2-in. headers welded onto it and also a 6-in. header 
in the center B. The one in front C is a 4-in. pipe with 
ten 1-in. headers and a 2-in, header in the center also 
welded to it. The smaller unit at the rear is a 3-in. 
main pipe with ten 1-in. headers welded to it. The av- 
erage time of welding %<-in. pipe in this manner is 1 in. 
per min., and the cost of gases about $2 per hour. 

This method of making ammonia headers is giving 
good satisfaction as the length of pipes for the headers 
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Fic. 8. ORNAMENTAL Scro.tt PARTS 
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Fig. 9. OrnamMentTAL Fic. 10. A WewLpep Lan- 
BAsE PIECE TERN 


ean be much shortened in comparison with a built-up see- 
tion of unions and T’s. It is also as strong, and when 
installed no trouble can be caused by any of the 
joints leaking as is often the case with unions and T- 


connections. 
WELDED ORNAMENTAL Iron Parts 


The F. Krasser Co., Boston, Mass., who are makers 
of ornamental iron work, use autogenous welding in 
some of their products. Fig. 8 shows two iron scrolls 
which are first bent to the desired contour and after the 
iron leaves are formed are welded by the autogenous 
method to the bars at A. It can easily be seen that if it 
had been necessary to make these welds by hand in a 
smith’s fire the operation would have been much more 
difficult besides the possibility of spoiling the leaves by 
burning when heating them to make the weld. 
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In the scroll part shown in Fig. 9, the ornamental de- 
is made by the smith on the various bars, all the 
and B&B. 
These welds are made by the autogenous method. If these 
welds had been made in the fire and by hand, it can 
easily be seen that the the bars 
near to the welds would have been in danger of injury 
from the fire. 
essembled in the manner described, the design can be 
made as desired and the welded 
together with no possibility of danger. 


sign 


welding being done by hand except that at A 


various designs on 


However, when the parts are made and 


then Various elements 


MAKING AN ORNAMENTAL LANTERN 


The illustration, Fig. 10, 
tern, in the manufacture of which the autogenous weld- 
ing method is used. After the sheets have been cut and 
bent to the required shape, the top and base covers are 
placed in position and the seams A and B welded by 
this method. This lantern has an extremely neat appear- 
ance, which would be exceedingly difficult to produce if 
the two seams mentioned had been made by a lap and 


shows an ornamental lan 


riveted joint. 
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Laying Out on Machine Parts 
By A. Tow Ler 

With the advent of special machines, jigs and fixtures, 
much of the old time laying out work is avoided. It is, 
however, sometimes used in modern shop practice and a 
knowledge of some of the principles is worth possessing. 

The illustrations here shown were taken at the Wm. A. 
Harris Steam Engine Co., Providence, R. lL. Fig. 1 shows 
the laying out of the rod hole in an eccentric strap. The 
casting, after being placed on the surface table. is leveled 
up until the the is parallel to the 
surfaces of the parting lines B. The surface of the boss 4 
is either chalked or covered with a coating of 
The height gage C is then set with its pointer 
to the center of the casting and a line scribed across 
the face of the boss A. The casting is then placed on 
one of its ends and the height gage set to half the dis- 
A line is then 
scribed across the face of the boss A at right angles 
to the first line. The dividers ) are then set with their 
ends to the same diameter as the hole to be machined 


surface of boss A 


liquid 


lime. 


tance between the inside of the bosses B. 
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and a circle is drawn as shown. This circle is then 


marked in several places with a center punch as a guide 
to the Another than 
the one noted is often drawn, which shows the Inspec tor 


machinist. circle slightly larger 
how near the hole has been machined to its correct loca- 
Lion, 


LAYING Our A WristpPLati 


The halftone, Fig. 2, shows the method of laying out 
This is held to an plate by the 
clamp A, the plate being attached to the surface table. 
The wristplate is leveled so that the center of the boss 
B is on a line with the center of the boss C. A line is 
with the height gage D across the 
surface of the boss (', and across the surface of the cast 
ing to the boss RB. 


in the core of the 


wristplate. angle 


then scribed outer 
A plrece of wood or lead R is placed 


boss (' and the center of the core 
marked on the strip. 
This 


known as hermaphrodite calipers. 
of inside calipers, is placed against the inside of the cored 


usually performed with what are 


lhe leg, similar to those 


operation 1s 


is made on the 
The end 


of the combination square F is then placed on this center 


hole and with the straight leg, a mark 


strip until its center position may be noted. 
the V-part of the square resting against the outside of the 
The steel square @ is then placed at the correct 


boss ¢ 4 


distance from the center of the boss ( which may be 
measured on the blade of the combination square with 
the end of the steel square resting against the surface 


of the casting. 


When at the desired distances, a center-punch mark 


is made at // and in the center of the boss B. This 
latter mark determines the position for the hole in the 
HOSS, 

For the former position a pair of dividers is set at the 


correct distance and placing one pointer in the cente1 
mark at //, a 


on the surface of the wristplate casting, 


punch line is seribed above and below 


The combination and steel squares are used in a similar 
manner, as described, and points on the scribed lines ob 
the iH. The 


points determines the positions for the holes ./. 


tained from points intersection of these 


LAYING Out A WHEEL CENTER 


illustration, Fig. 3, shows half the center of a 


The 








Fig. 1. Layina Our Hote in Eccenrric Srrap 














Fie. 2. Layine Our a WRISTPLATE 
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25-ft. wooden-rim flywheel. After the casting has been 


planed on its parting-line surface, it 1s placed on the 


surface table and squared until the edges are at right 


angles to the machined surface. The two measuring 
sticks A are then placed into the core of the center 


The 
various holes are marked bv vertical lines from these cen- 
ter lines, the horizontal lines being obtained from a line 
marked at the center of the casting. This insures that 
after the holes are bored they will not be off center, the 


bore and a line marked central with the cored hole. 


correct amount of metal being found on both ends and 
Should it be that the 
center of the casting, the center line is sometimes moved 
favorable conditions are obtained SO that 


found the core is not In 


edges. 
until the most 
none of the holes come too near the edge of the easting. 


The holes being bored and reamed are 2°4 in. for the 
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“The agent claimed that he was not a mechanic, but 
he had the guarantee in printed form and produced one, 
which read as ‘We absolutely guarantee this 
countershaft for a period of five years, providing that 


follows: 


you keep the transmission case filled with oil to the 
point indicated on the gage glass. The changes of speed 
are not produced by the use of silent chains, sprocket 
chains, nor so-called silent gears.’ 

“The boss claimed that he was not quite ready to 
make the changes, but in about two months he might 
consider his proposition, whereupon the agent offered 
him an extra 10 per cent. and 2 per cent. for cash, 10 
davs. This was accepted and the order placed. In a 
time the arrived and put in 

Now it would not have been a great job to open 


short countershaft was 
place. 


one and examine its contents, especially since the con- 








Fic. 3. Macuining WHEEL CENTER 

inner and 214 in. for the outer holes. Fig. 4 shows one 
of the finish-hbored centers and the equal spacings of the 
holes from the outer surfaces and center core may be 
noted. 

Reading Guarantees of Machine 


Tools 


By D. G. Rertporn 


In a factory recently visited, several four-speed coun- 
tershafts were found. Upon inquiring why such a nois\ 
used to run those 


told the 


device was used, the foreman said they 


machines with four-step cones, and storv as 


follows: 
“One day a fellow came along and told the boss that 
he could furnish a four-speed countershaft that would 
obviate shifting the belts, and at the same time he pro- 
duced a beautiful picture of a compact-looking coun- 
tershaft with a pulley for the line shaft and one for 
driving any machine on which several speeds were de- 
sired. The boss asked as to the method of obtaining 


these speeds, since it was all beautifully encased. 





~ 


A FINISHED WHEEL CENTER 


cern one and had these countershafts manu- 
factured for them (they only had an office), but this was 
done. It that the countershafts made 


enough noise right from the start to absorb 10 per cent. 


Was a hew 


not was found 
of all the power delivered to them. 

“A letter was sent criticizing the drive, and brouglit 
lack the answer, ‘Read our guarantee... The guarantee 
was carefully read and sure enough it said that it con- 
tained the silent The 
reasoned out that that was a fact, since thev certainly 


none of ‘so-called gears.’ boss 
made enough noise to escape the odium of being called 
silent.” 

The result is that a salesman offering a well established 
und honest product can hardly get an opportunity to 
look at the shop, let alone sell anvthing. But, after all. 
the boss in this case could have ascertained the nature 
of the article purchased. 

x 
hard 
Copper, 90 


pattern metal, very stiff, is composed of the 
parts; tin, 7 parts: zinc, 3 parts A 
obtained by reducing the 
and increasing the 


A good 
following 
soft pattern metal can be 
and tin to 85 and 5, respectively, 
10 parts “Brass World.” 


coppe! 


zine to 
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Pioneer Steps Toward the Attain- 
ment of Accuracy 


By 


SY VNOPSIS—An interesting account of the work done at 
the plant of Brown & Sharpe in develoying accurate ma- 
The 


vernier caliper, standard rules, wire gages, cylindrical and 


chinist’s tools, machine tools and shop methods. 


caliper gages and micrometer calipers are among the 
The automatic gear cutter, universal miller, unt- 
versal grinder and screw machines are among the ma- 
chines developed. To Joseph R. Brown is given the credit 
above all others for these great contributions to machine- 


former. 


shop prac tice. 
& 

Being much interested in and impressed with the 
value of Prof. Roe’s historical articles on the early de- 
velopment of machinery and tools in Great Britain, and 
realizing the difficulty of obtaining accurate informa- 
tion regarding such matters after those knowing the facts 


LuTHer D. 


BURLINGAME* 


squares, and the like. Wire gages, gear cutters, cvlindri 
cal and caliper gages, micrometer calipers and a line of 
machine tools for milling, grinding, screw making and 
gear cutting, this latter 
circular graduating. 


Including index drilling and 


ACCURATELY Divipep RULEs 


One of the earliest steps taken by Brown & Sharpe for 
producing accurate work for the machine shop was the 
manufacture of rules and scales, Up to the vear 1850, the 
business of Joseph R. Brown (then the sole proprietor) 
consisted largely in the repair and manufacture of clocks, 
the repair of watches, and the carrving on of a jobbing 
this 


mechanical power, and being 


business for light machine work, being conducted 


small scale without 


entirely 


on a 


almost local 











Fig. 1. JOosePH 


are gone, I feel that steps should be taken to see that 
such facts of interest to later generations are recorded, 
while thev are still available, 

Even in mechanical historv not dating back as far as 
that dealt with by Prof. Roe, often difficult 


tc. obtain. 


the facts are 
When, a short time ago, the question was raised as to 
what part the Brown & Sharpe Manufacturing Co. had 
played in the pioneer work of raising the standard of a 

curacy in American machine shops, it was found that 
many of the facts relating to this as well as to other mat 
ters connected with the early historv of the business, were 
The 


ticle is to put some of these important steps on record. 


rapidly slipping bevond reach. purpose of this ar 


some of the jines leading toward the «ck velopment of ac- 


curacy with which this company has been most closely as- 
sociated are in the making of accurately divided rules, 


protractors and other precision tools, including try 


*Chief draftsman, Brown & Sharpe Manufacturing Co 





R. Brown 








AND LUCIAN SHARP! 


The year 1850 marked a turning point, for it was in 


this vear that Mr. Brown invented and built a linear di- 


viding engine. which was, so far as is known, the first 
automatic machine for graduating rules in use on this 
side of the Atlantic. 

While various improvements were made in this ma- 
chine within the next few vears and two more were built 
one in 1854 and the thir 1859, the essential features 
were present in the first machine. It was entirely auto- 
matic, adaptable to a great variety of work, and pro- 
vided with a correcting device, making it possible not 
only to correct any inaccuracies in the machine as orig 
inally built, but to rectify inaccuracies which might 
develop on account of wear, 

These machines are in use today, and after 64 vears of 


is doing worl 


althoug 


the original machine 


which meets modern requirements of 


continuous service, 


accuracy 


recent design are used for the greater 


machines of more 


part of the work. 
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Tue VeRNIER CALIPER 


Soon after the first graduating machine was put into 
use, the vernier caliper, reading to thousandths of an 
inch, was brought out by Mr. Brown; the first was made 
as early as 1851. A writer, in speaking of the invention 
of the vernier caliper, says, “it was the first practical tool 
for exact measurements which could be sold in any coun- 
try at a price within the reach of the ordinary machin- 
ist and its importance in the attainment of accuracy for 
fine work can hardly be overestimated.” 

The introduction of the vernier caliper wws_ slow, 
the records indicating that up to January, 1852, only 
four had been made, At that time Mr. Brown asked for 
the return of one of these vernier calipers from the New 
York agents who had it on exhibition, because he needed 
it for some fine work and did not have another in the 
shop. In the following year, the vernier was also be- 
ing applied by Mr. Brown to protractors. 

Fig. 1 shows an early picture of Mr. Brown and also 
one of Lucian Sharpe, who had become his partner in 
1853, at the close of a five years’ service as apprentice and 
journeyman. Fig. 2 is a picture of Robert Henning, who 
first ran Mr. Brown’s graduating machine and col- 
laborated with him in bringing out the vernier caliper. 

While this new line of business was slow in getting un- 
der way, the product must soon have met the approval 
of the public, for ae May, 1854, Mr. Sharpe wrote to an 
agent in Newark, N. J., that it @ould not be expected 
that there would be a market for many more tools in that 














Fig. 2. Rosertr HENNING 


neighborhood, as $500 worth had already been sold 
there. 


COMPETITION IN THE MANUFACTURE OF STANDARD 
RULES 


Mr. Brown did not long have the market for this class 
of goods to himself, for in 1852 Samuel Darling, Fig. 3, 
also invented and built a graduating machine, and set up 
in business as a manufacturer of rules and squares, at 
Bangor, Me. Mr. Darling had been a farmer, but his 
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natural bent was for mechanics, this interest having been 
stimulated, no doubt, by his having a sawmill on his farm. 
In 1846 he went to work in a machine shop, and soon 
gave his whole attention to improvements in the tools 
used by machinists. His first partner was Edward H. 
Bailey, but after about a year a new partnership was 
formed with Michael Schwartz, a saw maker and hard- 
ware dealer of Bangor, and they soon became active com- 
petitors of J. R. Brown & Sharpe. 











Fig. 3. SAMUEL DARLING 


Mr. Darling’s graduating machine was built along 
radically different lines from Mr. Brown’s, an interesting 
feature being that many parts were constructed of saw 
stock, that being what might perhaps be expected of a 
man who had been brought up in the saw business. 

Mr. Darling also used saw stock for making his scales 
and squares. 

The competition between these two firms was both 
along the lines of prices and accuracy of the work, and 
became so keen that in 1866 a truce was called, resulting 
in the formation of a partnership. In the spring of 1868 
Mr. Darling moved to Providence, and his whole plant 
was transferred to the J. R. Brown & Sharpe works, 
this part of the business being conducted under the firm 
name of Darling, Brown & Sharpe. Mr. Darling brought 
with him six experienced men. 

He kept his machines and processes secret, and it was 
not until after the partnership was formed that Messrs. 
Brown & Sharpe had the opportunity of seeing them at 
his works in Bangor. John E. Hall, who for more than 
54 vears has operated Mr. Darling’s graduating machine, 
well remembers the time when Mr. Darling first brought 
his new partners in to see the graduating machine. 
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There is a rule preserved, made by Mr. Darling about 
the time of the formation of the partnership, this having 
been sent to Brown & Sharpe on Feb. 5, 1868. It is a 
little over 2 ft. long and about 2 in. wide and is marked, 
“The corners marked ‘First down’ and ‘Second down’ 
are correct.” This rule has recently been tested, and the 
greatest variation found on the side marked “First down” 

















PRECISION GeArR-CuTTING AND INDEX-DRILL- 
ING MACHINE BUILT IN 1855 


Fig. 4. 


: - 


A 











Fie. 5. GaGes Mabe apour 1865 
is from 0.0002 in. short to 0.0002 in. long, and from 0 
to 24 in. the variation from standard is only 0.0001 in. 
These figures certainly show that a considerable degree 
of precision was attained in those early days. 

Both J. R. Brown & Sharpe and Mr. Darling had had 
their standards compared with those at Washington prior 
to the formation of the partnership. Standards of a still 
higher degree of accuracy were prepared about 1877, and 
the following is quoted from a letter to J. E. Hilgard, 
of the Coast Survey Office, Washington, regarding the 


~- 
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metric standard in use by the Browi & Sharpe Manu- 
facturing Co. at that time: 

“Taking 
in. in the meter difference in our comparison, which per- 
haps is as close as may be expected. We shall now con- 
sider your comparison of our steel bar with the stand 
ard at Washington 
with it shall be able to detect errors as small as 0.000025 
in.” 

Still later and more accurate standards were made by 
Oscar J. Beale, in 1893, a description of which has a)- 


39.370 as the etenadard. there is only 0.00023 


as correct, and in our comparisons 


~ eater 


b iene 
ET rent ee 





Fie. 6. Macuinist’s Fixe Toots or 1878 


ready been given in the AMERICAN Macuinist, Vol. 36, 
p. 1025. 
Wire Gages 
The early business of J. R. Brown & Sharpe connected 
them closely with the various standards then in use for 
The mind 


of Lucian Sharpe, being of a methodical and orderly 


measuring wire, sheet metal, and the like. 


turn, was impressed with the irregularity and confusion 
of these that after became Mr. 
Brown’s partner, it was natural that he should become 
interested in the 
standard for wire gages, 

In September, 1855, we find him corresponding with 


various he 


gages, so 


establishment of a more systematic 


various people suggesting a regular progression of sizes 
for clock springs. 

In January, 1856. the correspondence shows that the 
idea had been conceived of making a wire gage with a 
regular progression of sizes, a table being made in Feb- 
ruary of that year showing such a progression. Corre- 
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spondence was carried on with the Waterbury Brass Asso- 
ciation, and it is said that Mr, Sharpe visited their con- 
vention, and laid before them the advantages of the new 
system. 

In November of that year, 50 gages were sent to Wil- 
liam Brown, president of the association, for inspection 
Ly the members at their meeting, with an idea of allowing 
them to make comparisons showing the uniformity in size 
which could be maintained in making a number of gages. 














Kia. % First Measuring MACHINE MApDE By Brown 
& SHARPE, 1878 


ln a letter written at that time, Mr. Sharpe stated that 
over $300 had been spent in experimenting to produce 
accurate gages, 

The association passed resolutions adopting ‘his stand- 
ard, and in February, 1857, eight of the leading Amer- 
ican manufacturers signed these resolutions. The new 
gage was introduced to the public through a circular sent 
out in March of the same vear and became the standard 
since known as the American Wire Gage. 


GEAR CUTTING AND INDEX DRILLING 


In connection with the clock business conducted by 
J. R. Brown & Sharpe, the subject of accurate gearing 
became prominent. There were also calls from customers 
for gears to be cut bevond the capacity of the machine 
they then had for doing such work. This led to the de- 
signing and building of a precision gear cutter, not only 
gears, but also to drill index plates 


to produce accurate 
and to do circular graduating. 

The second linear dividing engine, built in L854. had 
a graduated silver ring inserted in the dividing wheel. 
This ring was graduated at the office of the Coast Survey 
in Washington by William Wurdeman, the machine used 
having an index wheel with graduations copied from the 
plate of Troughton & Simms’ graduating machine in 
London, containing 4320 divisions. The old records state 
that the wheel of the machine in Washington cost upward 
of $3000, At the time when the silver ring for Mr. 
Brown’s dividing engine was graduated, Mr. Brown went 
to Washington to see the work done and Was so well 
satisfied with the results obtained that the next vear, 
when he undertook the building of the gear-cutting en- 
gine, he arranged with Mr. Wurdeman to have its divid- 
Ing wheel eraduated bv him, the graduations being on a 
copper ring set in the dividing wheel. This first gear eut- 
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ter of Mr. Brown’s design was built in 1855, and is 
shown in Fig. 4. 

To center the index plate upon its spindle, two micro- 
scopes were used, of a magnifying power of 27 diameters, 
and fitted with cross-hairs. These microscopes were 
placed one on each side of the center of a circle, so that 
their cross-hairs would exactly coincide with a line drawn 
through the center of the circle. Eight setscrews in the 
hub of the index wheel were altered until every division 
of the circle and its opposite would coincide with the 
eross-hairs of the microscopes; and after this was done, 
every tooth on the edge of the plate was cut when the 
opposite divisions were. coincident with the two micro- 
scopes. 

Several of these machines were built, one of which was 
described in the AMERICAN MacHIntist, Vol. 39, page 
675, and the correspondent said, regarding it: “When our 
National Museum is established, it is to be hoped that 
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Fie. 8. Group or Micrometer CALipers, SHOWING 
THE STAGES OF DEVELOPMENT 


this machine will find an honored resting place among 
the notable machines which have led up to our present- 
day accuracy.” 

Patrick Harlow, the oldest living emplovee of the com- 
pany in time of service, operated this machine continu- 
ously from about 1860 to 1910, when he ceased active 
work, and he says that it was the specia! pride of Mr. 
Brown, that it was given the place of honor and all the 
care due to a precision machine, being located in a room 


by itself, and carefully covered every night, to protect 
it from dust and injury. Long after this machine was 
supplanted by automatic gear cutters for cutting gears. 
it was used for index drilling and it was jokingly said 
of Pat Harlow, who did this work for so many years, that 
he “could go to sleep while drilling index plates and 
never make a mistake in the indexing. 


” 
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The invention of the formed cutter by Mr. Brown, 
soon after the gear cutter was put into use, gave a fur- 
ther impetus to accurate gear cutting, including the pro- 
duction of interchangeable sets of gears, in all of which 
Brown & Sharpe were pioneers. The system of inter- 
changeable involute gears was evolved by this company 


in those early days, although based on the principles of 
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« 
Beale was chief Inspector and fore- 
\fter consultation, it was 


the Brown 


just become superintendent 0 Sharpe 


works, and Oscar J. 
man of the gear department. 
decided to make a measuring machine which should be an 
a comparator. 


ils 


original standard for measuring as well 


This machine was built in 1878, its design being large 











ly the work of Oscar J. Beale. It is shown in Fig. 7. and 
is similar in general prin iples to the 
measuring machines now used by the 


Brown & Sharpe Manufacturing Co., 








Fig. 9. Vernier Screw THreap CALiper WITH 
Willis, has come to be commonly known as the “Brown 
& Sharpe system.” 

The epicycloidal system also had early attention, and 
following some designs by Mr. Brown, in 1873 and 1874, 
Oscar J. Beale, then in the employ of the company, de- 
signed and built an odontograph engine, for generating 
the forms of such gears. This was followed by the build- 
ing of a more highly organized machine for the same 


purpose in 1885 and 1886. 


CYLINDRICAL AND CALIPER GAGES 


Cylindrical and caliper gages, including limit gages, 
were used by Brown & Sharpe, in connection with the 
manufacture of sewing machines in the early sixties, and 
a set of standards was made to order for John Richards, 
of Cincinnati, Ohio, about 1865, these being of the type 
shown in Fig. 5. 

Gages of various forms were put on the market by 
Brown & Sharpe in the early seventies in the follow- 
limit caliper 
internal and 


ing order: Double-end eylindrical gages, 


gages, internal and external caliper gages, 
extemal evlindrical gages. 
A good idea of the development of the art of machine- 


shop measuring up to the year 1878 is shown by the re- 
duced view of a page from the Polytechnic Review of that 
vear, showing tools which were then in the hands of 
workmen for producing accurate work (Fig. 6). 

The basis of accuracy for these gages was a set of Whit- 
worth plugs and rings, which are still preserved among 
the archives. These were looked upon as almost sacred 
by the Brown & Sharpe workmen, being used as masters 
from which commercial plugs and rings were made. The 
sizes above 2 in. are cast iron, and commencing with the 
234 -In. size they are hollow and ribbed. 

It is stated by workmen employed in the gage depart- 
ment at that time, that in trving the Whitworth plugs, 
into a 2 in. ring and then other 
combinations into the same ring, it was found that there 
was an appreciable variation in the fit. This led to a 
consideration of what could be done to bring about a 
greater degree of accuracy in Brown & Sharpe products 
than was possible to be attained by depending on these 
Whitworth gages. 

At the time this question arose, Richmond Viall had 


sav %4 in. and 114 in, 


also designed by Mr. Beale and illus- 

trated in the American MACHINES’, 

Vol. 36, page 1030. In the original 

machine, the scale below the micro- 

scope has two sets of graduations, one 

of which can be read with the naked 

eve, the other under the microscope. 

AM.MACHINST These latter graduations have now al 
most disappeared, although not so com- 

SWIVELING “V” pletely but that the aceuracy of the 
spacing can be determined. A com 

parison made with the present standard shows a high 


degree of accuracy in this old master scale. 

This original 
wheel graduated to read to ten thousandths of an inch, 
There is 


measuring machine has a measuring 
and a vernier reading to hundred thousandths. 
right-hand 


“millionth dividing en- 


also an adjustment shown at the end which 
reads even finer than the famous 


gine” of Whitworth. 





~ at 
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me ani 
Fig. 10. Tue OrtginaL Universat Grinper First 
EXHIBITED AT THE CENTENNIAL Expost- 
TION IN 1876 
Provision was made on this machine for carrving a 


pair of centers to hold a plug or other work in line with 
the measuring points, but this part has been removed and 
cannot be found at the present time. This machine was 
first used under the of Mr. 
closely guarded, both to avoid publicity, and that it might 
in no way be damaged or its accuracy impaired. 


direction Beale and was 


The basis of accuracy for the microscopic scale on the 
Brown & Sharpe measuring machine was a standard vard. 
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which had been compared with the standards at Wash- 


ington. 


Tue Micrometer CALIPER 


The micrometer caliper was first introduced into 
America by Brown & Sharpe in 1867. Although not the 
pioneers in the sense of being the inventors, they were the 
first to recognize the value of this tool as a practical one 
for machinists, and to put it on the market. As in the 
case of the vernier caliper, the introduction of the mi- 
crometer caliper into everyday shop work marked an 
important step in raising the standard of accuracy. 

While the history of the introduction of the micrometer 
caliper has already been told in the American Ma- 
CHINIST, it might here be said that a design of mi- 
crometer called the “Systéme Palmer” (A, Fig. 8), was 
seen by Joseph R. Brown and Lucian Sharpe during 
a visit to the Paris Exposition, in August, 1867. They 
were impressed with its possibilities, and on their return 
they made and introduced tools made on this principle, 
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MacHINe Toots—TuHE UNIVERSAL MILLER 


An article dealing with the part Brown & Sharpe has 
played in the development of accuracy would not be com- 
plete without mention of some of the machine tools 
brought out by the company. 

The history of the invention of the universal miller 
has been told in the AMERICAN Macurnist, Vol. 34, page 
9, but since the publication of that article, the original 
drawing made by Mr. Brown in October, 1861, has been 
discovered among some old papers, stored at Mr. Sharpe’s 
This drawing has been framed to preserve it. It 
ting contribution discussing one 
; . -* 


house. 
will be shown in a 
of Prof. Roe’s artic 





> ‘ ’ ae 
GRINDERS 


7 


The cylindrical grinder was first made as a trude 
grinding lathe in the early sixties, and used for grinding 
the needle and foot bars of the Willcox & Gibbs sewing 
machines, which were being made at that time by J. R. 
Brown & Sharpe. 











11. First Avuromatic GEAR CUTTER 
Brown & SHARPI 


Fie. 


first as the pocket sheet-metal gage (B, Fig. 8), and later 
in the form of a 1-in. micrometer caliper ((C, Fig. 8). 
The screw-thread micrometer was first made by Brown 
& Sharpe as a comparator, the spindle and anvil each be- 
One of these microme- 
As the 


make 


ing pointed with 60-deg. points. 
is shown at J), in 
this did not 


ters, made about 1882, Fig. &. 
two points are opposite each other 
a correct gage for measuring the threads of screws when 
single threaded, but was simply used to compare one with 
another. Soon after Martin Hiscox, who had charge of 
much of the small-tool work, improved this by using a 
V-shaped anvil, the V being opposite the point on the 
spindle, and made to swivel, thus forming a true measur- 
ing instrument for the diameter of screws. A vernier 
caliper having this feature is shown in Fig. 9, this being 
applied to an old vernier caliper made in the early days 
of J. R. Brown. and having the name of Thomas Mce- 
Farlane (the superintendent from war time until 1878) 
stamped on it. 

Fig. 8 also shows at FE and F the later development 
of the micrometer art up to the present self-registering 


design, the invention of Frank Spalding. 





MADE BY 
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AUTOMATIC GEAR CUTTER 
Mapre IN 1877 


Fie. 12. 


In 1864 and 1865 the regular manufacture of grinding 
lathes was begun; they were made by using parts of 14- 
in. Putnam lathes with modifications to produce the auto- 
matic grinding lathes. These modifications consisted in 
mounting a grinding wheel on the carriage, and pro- 
viding an automatic feeding and reversing attachment, 
and included the use of a dead center pulley. 

From 1868 until 1876, various plans were worked out 
on paper for a complete universal grinder, and by 1876 
one had been built, and was exhibited at the Centennial 
Exposition held during that year (Fig. 10). 

The first one used at the factory was put ‘nto service a 
few days after Mr. Brown’s death, which oecurred July 
The patent granted to Mr. Brown’s heirs for 
this machine included not only the ordinary devices of 
the universal grinder so well known today, but also pro- 
vision for form grinding. The designing of surface ma- 
chines, as well as many other varieties, followed. 


23, 1876. 


Avromatic Grar Crvrrers 


The manufacture of automatic gear cutters was first 
commenced by the Brown & Sharpe Manufacturing Co. 
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in 1877, 
for bevel and spur gears and the larger machine for gen- 
eral use being brought out in that year. The design of 
the former is Fig. 11 and of the latter in 
Fig. 12. Edward Parks was the designer of these 
machines, 


shown in 


H. 


Screw MACHINES 


In the vear 1861, the first turret screw machine built 
by Brown & Sharpe them for the Prov 
dence Tool Co., this having many features original with 
Mr. Brown, although it is believed that the turret some- 
times attributed to him had been applied by others at 


was made by 


an earlier date. 
Among the features Mr. Brown originated wete the 
giéans for gripping and releasing the rod of stock while 
the. spindle was revolving and the reversing die holder. 
Sets Nig: 13. 

Many screw machines of various sizes were built during 
the Civil War, both hand machines and later the auto- 
matic type of machine. 

During the early eighties, Samuel L. 
signer in the employ of the Brown & Sharpe 


Worsley. a de- 
Manufac- 

















| | D & | a 
ec ic: 
ob) — Ae 
Be 4 
Fia. 13. Earty Screw MacuIne Mabe By Brown & 
SHARPE —From Parent Orrice DRAWING 


turing Co., who had previously had an extended exper- 
ience in the design of machinery for making wood screws, 
invented the first complete automatic screw machine put 
on the market by the company. This 
marked features of originality, and was patented in prac- 
tically all the the 
While some of its features are still used, improved designs 


machine had 


. " 
manufacturing countries ol world: 


have followed. 

Not the least of the factors connecting Brown & Sharpe 
with raising the standard of accuracy has been in the 
training of men, not only for skilled work in their own 


factory, but to go out and carry the gospel of high-grade 


work and methods to other shops, 
A list of 


this compan 


the apprentices who served their time with 


includes a great number of those who have 


} 
races, 


been or are today prominent in the mechanical 


JoserH R. Brown 


While manv men of marked mechanical ability 


naive co- 
operated Lo bring out and perfect the line ol tools and 
machines here dese ribed,. no one hame stands out so 


prominently as that of Joseph R. 
In a He ry 
lac Motor Car Co., in which he 


Brow Nn. 
M. Leland, 


tells of 


recent letter from of the Cad 


some of his owt 


early experiences when with the Brown & Sharpe Co.. he 


both the small manufacturing type of machine 
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in commenting on their high standard of accuracy) 


The man who is responsible for this and who thoroughl 
demonstrated his rare ability and wonderful persistency i 
bringing out the accurate measuring tools and instruments 
and the advanced types of mo efficient and unique machin 
ery, was the original founder, Joseph R. Brown I have ofter 
said that in my judgment Mr. Brown deserved greater credit 
than any other man for developing and making possible the 
great accuracy and the high efficiency of modern machine 
practice and in making it possible to manufacture inter 
changeable parts, because the Brown & Sharpe Co. were the 
first people to place on the market and to educate the me 
chanics of the country in the use of the vernier caliper They 
wer also the first to make the micromete iliper. 

I remember that in those early days people came to Brown 


Brown 


rld 


to obtaining great accuracy 


isult with Mr 
uring difficult 


& Sharpe from all over the wo to cor 


in reference and se« 


results which had been deemed insurmountable by other high 
@rade mechanies The, mechanical engineers are now search 
ing the records for men whe have made themselves eminent in 
th® industrial world as ji entire and. manufacturers: for a 
list of men to h@Ve howepdble mention and to have their 


achievements arid Abilnigy $0 becorded that the modern world 
may bestow upoh thermfi the ¢fedit and gratitude which they so 
richly know of who 
so much for the 


deserve Among fthese names I none 
who has done 


can matiufacturers of inter 
Brown 


deserves a higher place than, er 


modern high standards of Ame! 


changeable Jose ph R 


Also this tribute from John .J. 
prentices In the old shop: 


parts as 


Grant, one ofthe ap 


thoroughly drilled 
the first 


got it 
quantity 


& Sharpe's 


and 


At Brown you 
into vou that 


ina 


pretty 


quality not was requisit« 


good mechanic 
of Lucian Sharpe’s sternness in main 


that Mr. 


After speaking 


taining discipline in the shop, lh Brown 


savs 
would also try to talk severely: 
hand you out 


little 


had hurt feelings 


would explain 


thought he 
that he 


Then if he 
4-in 


your 


a 3- or scale was a damaged 


I could never see the damaged place 

That was a great combination—a disciplinarian and ar 
easy boss—and the result is that the mer ind mechanics 
turned out are favorably known all over the world 


This article hasgbeen configed more particularly to 
Little“has been ‘said about the great di 


is evident, however, 


the ‘early days. 
velopment of the last 30 
that this later development would not have been possibl 
the the 


vears, It 


without foundation-laving of period here de 


si ribed. 


Building Parts of Aeroplane 
Motors 


EDITORIAL CORRESPON DEN 
With the general interest centered on the proposed 
transatlantic flight, some of the methods used in build- 
ing the Curtiss motor, with whicl¥ the “America” is 


remembered 


the 


equipped, will be of interest It ‘wust ie 


that up to the present thine the development of 


aéroplane business has not vet reached the point where 
motors and other parts can be built in larg quantities 
as with the automobile, and that this affects the methods 
used to a considerable extent 

The 8-cvlinder high-power motors. running trom 60 
to 190 hp. each, are built on 1] V plan. in which the 


cvlinders are divided Into twe aut a considerable 


7 


angle to each other. One of the motor bases for a 60-hp 
engine is shown in Fig. 1 This is an aluminum cast- 
ing, bolted in place to the drilling jig hich takes care 
of all the holes on this surface of the engine base 

This jig consists of a flat plate supported by six round 
columns and the hexagonal steel bars, which rest on the 
drilling-machine table. This makes a light fixture tea 
handle and one which answers thr purpose nicely 
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Piled around the drilling machine are a number of 
These are made separate and held to 
which 


the evlinders. 
the engine base by long, high-tensile steel rods 
vo through the projections on the evlinder flange, and 
also a casting which fits around the upper end of the 
cvlinder head. In this motor both valves are inside the 
head, at an angle with each other: the round projection 
on the evlinder shown at the right the valve-stem 
enide through which the valves work. 
The drilling jig for the connecting-rod 
2, the rod is drop forged and a good deal of metal 


“> 


Is 


shown in 


Is 


1 
ig. 


"<2 








ENGINE 
Morvor 


Fic. 1. Dritiine 


3ASE OF 8-CYLINDER 
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are milled off the side at the proper angle, as can be 
seen at 4. 

A little examination of the finished crankshaft PB will 
show that each of the cams is double. so as to control 
hoth the inlet and exhaust valves of each cylinder in 
the shortest possible space on the camshaft. To do this, 
two widths of cam roller are used, one riding on the 
outside edges of the cam, as at ©, shile the other fol- 
lows the cam P cut in the center. 

These cams are cut with an end mill, as can be seen 
from the position of the camshaft already on the ma- 








30RING, CONNECTING- 
Rop ENps 


Fie. 2. 




















Fie. 3.) Mituine Doverte Cams on 
seen from the rod standing 
not e@X- 


has to be removed, as can be 
the right. This is a substantial jig, vet 
cessively heavy; the two round rods at the top simply 


Is 


nt 


tie the ends to prevent any tendency to spread. 


Mituing Dovete Cams FoR TIE VALVES 


One of the most interesting jobs is the eutting of the 
camshafts, as shown in Fig. 3. Owing to the fact that 
these are not required in large quantities, special ma- 
chines have not been rigged up, so that the hand-cutting 
job requires a skilled man on the miller shown. The 
camshaft is turned down from the solid to the blank 
shown between the centers of the miller, and the flats 
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CAMSHAFT FoR 8-CYLINDER Motor 

chine, and require considerable skill ou the part of the 
operator in manipulating the dividing head so as to se- 
sure just the cam The camshaft 
is supported in the center by the angle plate Z, 
which might affect the accurate 


movement desired 


so as to 
eliminate all spring 
timing of the valve. 


& 


bath is used in metal coloring 
The carbon anodes employed 


The solution is composed 


The called “carbon” 
by using an acid arsenic bath 
are responsible for the name 
muriatic acid, 10 gal., and 4 lb. of white arsenic. An acid 
solution of this composition is valuable when used in the 
presence of asphalt or varnish “Brass World.” 


so 


of 


resists.- 
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Graphical Method for Finding 
Dimensions of Step Pulleys 


By P. P. FENavux 


SYNOPSIS—A_ chart for obtaining julley ratios ts when the back gears are out of mesh. The illustration 

herein given by the use of which the determination of — Fig. 1 shows the arrangement of the parts, 1, B, C and 

rarious step diameters ts qre atly stm plified. This chart ) are the pulleys the dimensions of which are to be de- 

has advantageous application in the case of motor drives termined. 

where the voltage ws of a dual nature. oe 
aus 


rn . . ; . 29f tn FOC 
lhe following method has been evolved to permit the A o6 Sogee 


procuring of a clear medium for the discussion of the ] | |B) 450 65/- 
c- ; 3h ae oe 7 290 ¥ 
hoice of step pulleys. | 2X 


When a motor of sufficient power has been chosen 


S 


from the standard sizes of the manufacturer and the 








' . , 4 Motor 
ack-gear ratio of the machine, or more generally the =F ) 
speed reduction available in the machine itself, has st | = 


been determined, the problem to be solved is the fol- 


lowing: | i) 









































lo find the diameters of the pullevs to be mounted — 
on the motor and machine in such a way that the high- 
est and the lowest speeds are as far removed as possi- 
ble, and the maximum number of intermediate speeds —— ———- | 
: [ater 
is obtainable. 
This second condition mia also be expressed as fol- : - 
lows: Find the diameter of the pulleys that will give la i 
a difference between consecutive speeds as uniform as D 
possible. C 
As an example we will suppose that we have to put a = 
variable-speed motor with a speed ratio of 1 : 1144 mak- 
ing 725 to 1085 rpm. at 110 volts and 1450 to 2170 
r.p.m. at 220 volts on a boring mill with a back-gear 
ratio of 1:71. The motor is provided with back gear AM MACHINIST 
reducing its speed in the proportion of 3:10. The in- 
side geal of the boring mill reduces the speed between 
the pulley and the platen in the proportion of 3 : 29 Fig. 1. ARRANGEMENT oF Drtvi 
| 
ee = neil 
2) | 
pA 
s 
‘ 
y | 
' » 
} \ | 
' » 
{50}— ————___—$ 3-1 — 4 
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‘ » ] 
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S | Y 
a | < f Dp» | 
ee yp { I> 
90F _ —— reer -_—— ——-— NS on on re oo ne ee oe ee Bee Oo, 
= ee LLL + en en rn ne ee ee me er eee eee am 
q. 9) 
& 70) —¥ tp esseennaanes (i meeeaceeeeemmmmner eee 
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We know that we should have, diameter of A plus 
diameter of C equals diameter of B plus diameter of ). 
D 
R 


Fig. 2 on two rectangular axes we carry 


~ 


Also, 


equals 


In the chart 
as ordinates the number of turns of the platen, and as 


abcissas the proportion Ti? for instance, 14, 4%, 34, and 1. 
The distances between these abscissas must be such that 
the curves connecting points on them can be clear) 
By points corresponding to platen speeds, 9, 


drawn. 
On each 


10, 20, 
one of the vertical iines we mark calculated points cor- 
responding to the speed of the platen for the maximum 
and minimum speeds of the motor with and without the 
back gears of the machine, and using the proportion 
We will thus have on each line 


30 and so on, we draw horizontal lines. 


assigned to that line. 
eight points corresponding to the following speeds: 


Pulley A Back —R.p.m. of Platen for Proportion 
R.p.m. Gears E 4 ly 1 

225 On 1.03 1.55 3.1 
225 Off ton 11.3 23.1 
325.5 On 1.5 2.24 4.48 
$25.5 Oft 11.2 16.7 33 2 
450 On 2.06 3.1 6.2 
450 Off 15.4 22.6 46.2 
651 On 3 4.48 8.96 
651 Off 22.4 33.4 66.4 


If we join the points corresponding to the same motor 
speed by a line, we have eight lines forming four groups, 
as section lined in the sketch. It is evident that if we 
draw an ordinate anywhere on the diagram, the portion 
of it included between the two lines of a group will 
correspond to a continuous set of revolutions of the 
platen, assuming that we can obtain a continuous set 
of the revolutions of the motor by manipulation of the 
rheostat. As a rheostat has from 10 to 20 contacts the 
above assumption is reasonable. 

If we proceed in the same way with the pulleys B and 
dD 
> 


A , 

D we will note that as we have 73 equals or, in other 

; l 

equals { the ordinate used for the propor- 
ai 

tion 4 will be used in the case of the pullevs 6 and )) 


B 
words, 
Ss D 


for the proportion 7 or . 


We will finally have eight darkened areas representing 
continuous sets of revolutions of the platen. 

To fill the conditions of the problem we only have 
to choose a position where an ordinate will have the min- 
imum of its length in blank space. These blank spaces 
corresponding to speeds which cannot be obtained with 
the conditions adopted. 

As we cannot draw an ordinate with its whole length 
in the darkened areas, we will choose a position equaliz- 
ing the gaps, leaving rather large gaps in the very high 
speeds where they will interfere in a smaller measure 
with the good operation of the machine. In this par- 
ticular case the position giving the best advantages of 


, , A 

the drive comes at Y, corresponding te a proportion 7; 
equals 0.735, 

From this the dimensions of the pullevs are readily 


figured out. 
This same method 
steps on the cone pullevs, and also for the combination 


ean be used for any number of 


of motor speeds and gearing in the machine. 
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Through the Inspector’s 
Gage 











Never make a drawing where a note will do: the 

note is a good deal cheaper than the drawing. 
* o 

Steel should be able, and practically speaking, is able, 
to support tension and pressure stresses for any length 
of time, up to a certain limit, without rupture. 

* * * 

In reproducing typewritten matter on a blueprint, pre- 
pare the manuscript by reversing a carbon sheet so as to 
print on the back of the sheet and use thin paper; use a 
new carbon sheet each time. 

* * 

The trend of state legislation is to raise the age limit 
at which a child can leave school and go to work, Thus 
more and more children are being thrown back on the 
public schools which are unfitted to care for them, to the 
detriment of child and school alike, until proper provision 
is made for them. 

* * 

Losses of lamps in shops may be due, either to a man 
whose lamp burns out annexing another from an unused 
socket, or to malicious removal of lamps. In the first 
case, a of lamps is a remedy; in the 
second, various schemes have been tried to discourage 
such practice, the lamps are locked in, specially marked, 
of special voltage, each idea must be considered in its 


convenient store 


relation to the exact situation it has to face. 
At the Machine Tool Builders’ Convention one shop 
reported savings in erecting costs due to putting assem- 


blers in business for themselves and rearranging work 
on six machines, as follows: 

. Old Cost, New Cost, 
No, Average Average 
1 x font en nae $43.7: $22.62 
2 email “ae aaa rar 45.01 19.78 
3 45.21 18.26 
{ 36.78 18.25 
5 41.26 18.25 
6 32.35 18.97 


The importance of careful balancing of high-speed 
machinery is familiar to every designer and mechanic, 
but it is not, perhaps, So readily understood that even 
careful dynamic balancing does not insure smooth running 
of the shaft at all Practical experience has 
shown that at certain speeds violent vibrations of the 
rotary body suddenly arise which, transmitted to the 
bearings and frame of the machine, are undesirable and 


even dangerous, causing damage to the shaft and bear- 


speeds. 


Ings, 
Some idea of the immensity of a certain tractor plant 
Yearly out- 
put, 400,000 machines, or 1350 per 10-hr. working day: 
During 1912, 17,000 carloads. 130 
miles of cars, of goods were shipped ; 152,000,000 nuts 
tapped: 100,000,000 bolts threaded. The knife-grindin« 
department uses one thousand 6-ft. diameter grindstones 
annually; the malleable foundry 60,000,000 
castings and 73,000,000 chain links and the gray-iron 


may be obtained from the following figures: 


one every 26 sec 


produces 


foundry 20,000,000 pieces, weighing 65,000 tons, per year. 
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Letters from Practica en 

iictinniienineiienieaieene TM a 
Improvised Surface Grinder the tread plate to be ground down and the motor started 
R | . | , f Oil was first used with the abrasive, later Kerosene, ana 
tecently, was employed in a large hydro-electri finally water. Experiments showed that two grades of 


power plant where a number of combination roller and 
pressure thrust bearings were in operation, The machines 
had about 550,000 Ib. of revolving parts to be supported 
by one thrust bearing. 

Ordinarily this weight was carried by pumping oil b 
tween the tread plates of the bearing but occasionally) 
the bearing would be operated by allowing the weight to 
be carried on oil-immersed steel rollers placed also be- 
tween the tread plates. 

During the period of installation and testing, some of 
the bearings failed to perform satisfac torily and one after 
another the bearings were taken out and examined. 

It was found, in nearly every instance, that the hig 


l 
grade steel tread plates had become rough and were in 
need of refitting. The work required a smoothly ground 


r 








Tue Leap Lap 


Fic. 1. 

















Fic. 2. Tue Surrace-Grixpine Rie 


surface approximately 60 in, diameter and as flat as 
possible. No grinder capable of doing the work was 
available and the time element was important. The prob 
lem was; to smooth up a 5-ft. plate made of hardened 
special steel, costing $1 a pound and weighing a 
2000 lb.—to give that plate a satisfactory running sul 
face, smooth and as nearly flat as possible, and time was 
scarce. The job was done in the following manner: A 
lead casting was made, as shown in Fig. 1, about 12 in. 
diameter and 3 to 4 in. thick. (Lead was used on account 


of its weight and softness as it would hold the abrasive. ) 


hout 


This was turned true all over with a straight surface at A 
and then attached, as shown in Fig. 2, to an air motor. 
Powdered emery or carborundum was sprinkled freely on 


carborundum, first then fine, was best for thi 


work, with water for a lubricant. 
duce a steady rotation of the lead disk, while moving thi 


As thu 


was entirely a hand machine, this necessitated a careful 


coarse, 
The aim was to pro 


disk about with a positive steady motion. outfit 


mechanic, as uniform a mixture of the abvasive and water 
as it was possible to obtain, and steady care for a num- 
her of hours to see that these conditions were maintained. 


The results, however, justified the care, and a smooth and 


fairly straight and uniform surface was obtained. Ap 
proximately 20 of the bearing plates were so machined 
with a large saving of time and money over any othe 


method considered. The outfit was cheap, easily handled 
and did all that was required of it. 
H. 


B. McDernip. 


Hamilton, Ul. 


Slate Drilling 


into 
the 


Of the materials brought new significance by the 


electrical slate is most important from the 


business, 


viewpoint of drilling-machine work. 

To those acquainted only with metal, ther arises 
scarcely a doubt but that a carbon drill, hay ing its culting 
edges at an angle of 59 deg. and with proper clearance, 
will cut slate as well as it will cut iron or steel. 


\ noticeable slowing up shows itself immediately in the 


necessitv of feeding the slate drill by hand and after 
drilling a few holes the pulverized slate cakes hard in th 
flutes and the drill is extremely hot. 


If two drilling jobs, one in iron, the other in slate, but 





identical in all else, are compared, it is found that slate 
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FIG.! FIG.2 vy FIGS 
CONE-SHAPED CUP ALLOWING CORRECT METHOD DRILL WITH LARGE 
USE OF AIR TO CLEAR HOLE FOR GRINDING FLUTES SPECIALLY 
WITHOUT SCATTERING DUST SLATE ORILL DESIGNED FOR SLATE 

SLATE DriLLine 
requires 150 per cent, more tiny and 800 per cent. me 
of actual drill length than does the iron. Moreoves 


slate drill is constantly deteriorating in temper, tl 
sult of repeated sharpening. 

A method often tried to correct the 
up of a cone-shaped metal cup to fit around the drill and 
hole in drilled, iu 


A jet of an 


evil is the rigging 


over the of bemeg as shown 


Fig. 1. 


Process 


is introduced into this cone result- 
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ing in the effective clearing of the hole without raising 
the drill. 

The inverted cone does not entirely prevent slate dust 
from being disseminated into the atmosphere with injurv 
to the operator. Besides, it is decidedly inconvenient and 
does not decrease the cost of drilling sufficiently to justify 
its retention and it does not do away with hand feeding. 


Tht ANGLE ON A DRILL 


Until someone invents a perfect clearer for the hoie 
in slate-clrilling operations, the lifting of the spindle must 
Nevertheless, the number of repetitions can be 
If the ordinary drill is ground, 2s 


continue, 
materially curtailed. 
shown in Fig. 2, to a 59-deg. angle on one cutting edge 
cutting edge is ground off at a very steep 
angle, a point results which will really have but one eut- 
The blind edge, however, allows room for the 


and the other 


ling edge. 
loose material to scurry around in the hole and keeps the 
flutes open. When one cutting edge is worn down the 
former blind edge is ground to a 59-deg. angle and the 
old cutting edge is ground long. This system of grind- 
ing a slate drill has been wonderfully efficient in cutting 
down the continual lifting of the spindle. 

The burning up of drills has not been overcome, there- 
fore the cost of upkeep of a keen edge is great in drilling 
Kiforts have been made to reduce this by resort 
Too much speed burns the drill, but 
The 


slate. 
to high-speed steel. 
this can always be remedied by lightening the feed. 
chipping out of the plate at the bottom of the hole has 
been remedied by speeding up until the bottom of the 
hole is almost reached and then lightening the feed, finislie 
ing the hole very slowly. 


RemepyYIna Cuiepping ar toe ENp or «4 HoLe 


This is mere makeshift. The chipping can be success- 
fully overcome by grinding the drill to an angle less than 
however, must never lie under a 
minimum of 48 deg. A point of this kind even under 


heavy pressure will not crack the slate but the cutting 


59 deg. This angle, 


edges will produce a clear, smooth aperture. 

In an experimental way, drills have been designed 
specially for slate. The designers produced a drill with 
flutes 50 per cent. wider than those of the ordinary drill. 
The increased size of the flutes and the resultant decrease 
in the strength of the drill is justified by the light thrust 
and light torsional stress. 

A drill of this design, shown in Fig. 3, 
to a test in a Cincinnati electrical shop and proved great- 
Even then, its erh- 


was submitted 


ly superior to the old drills in use. 
ciency was increased by grinding one cutting edge blind 
in the manner previously described. 

In conclusion, it is to be noted that the principles of 
operation in slate drilling apply as well to all materials 
of an analogous nature. The same difficulties are met 
with and a successful method of drilling slate is a sue- 
cessful method of drilling carbon, marble and the like 
gritty substances. 

Lro G. KUIMLMAN. 

Cincinnati, Ohio. 


Laying Out BlanKing Dies in 
the Miller 
Several interesting and valuable methods are used in 


laving out work on the miller, among the most impor- 
tant being the use of vernier scales for the adjustment of 
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the table in directions at right angles to each other and 
a special adaptation of the single-spindle drill with spe- 
cial vernier scales to govern the position of the work. 

In the small factory, however, these methods involve 
greater expense than is generally considered advisable 
and some cheaper method has to be evolved to obtain the 
desired results. 

For laying out blanking dies, in a factory where the 
majority of the tool work is of this class, the following 
method was worked out and found to give excellent re- 
sults. 

The die blank is fastened to the table, either in a vise 
or clamped directly onto the table, being sure to leave 
provision for measuring from one side and end. The 
blank must be square with the travel on the table on its 
ways. In the fly-cutter arbor, in the machine spindle, is 
placed a center punch, as shown in the illustration, and 
the die block is centered directly under this punch. The 
work is then moved with the center punch bearing on 
the top surface, which has been ground and coated with a 
solution of copper sulphate or blued on the gas flame, 
and two lines are made in the center of the block and at 


right angles to each other. These lines are the base lines 





A 


LAYING Our BLANKING Dies IN THE MILLER 


and the points from which all measurements are to be 
made, following the lavout of the drawing. 

The micrometer dials are now set to zero for the cen- 
ters, being careful to take out all backlash in the screws, 
Now move to the position of the first measurement and 
raise the table until the blank contact with 
the center punch, tap the center punch lightiy, drop the 
table and move it to next location, repeat until all holes 
are located. If the die has any opening with sides paral- 
lel, locate for position, raise the table until the punch 
comes in contact with the work and scribe the parallel 
A universal miller will be required in 


comes in 


lines on the die. 
all cases where the die outline is not parallel to or at 
right angles with the machine ways, for the reason that 
the table can be turned to the proper angle and the work 
proceeded with. 
Should there be 
feed screws, size blocks can be used between a point on 


excessive wear In the lead and cross- 


the table and a point on the machine. 

The above method will be found to be quick, fairly ac- 
curate and economical for laying out of holes and open- 
ings in dies, which holes can be indicated in the lathe 
and bored out and the openings machined in the miller or 
slotter. 

CuHas. F. Scrrpner. 
Hartford, Conn. 
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Boring Out a Plamer’s Solid 


Bearing 


The illustration shows how a solid bearing in an in- 
convenient place was bored out for a bronze bushing. 

The bearing in the housing is represented by A, the 
is a steady collar with four set- 
A cast-iron 


boring bar is at B, C 
screws 90 deg. apart for centering the collar. 
bearing D is fastened with screws to the floor, a hard- 
wood friction block F is made in halves and bolted to the 
boring bar to prevent the tool from leading in too fast. 
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4 PLANER’s SOLID BEARING 


Borne OvuT 


An ordinary shop ratchet is shown at F and at @ a cen- 
ter plate for the ratchet screw. At //, a block of wood is 
nailed or bolted to the floor. 

When the tool reached the collar (, 
the bored hole was placed behind the tool and the rest 


a solid collar to fit 


of the hole bored out. 
E. R. Seirer. 


Cleveland, Ohio. 


Proportions of Hubs and 
Bosses 


It is a common practice to make al! hubs and _ bosses 


nearly twice the diameter of the hole through them. 
This gets to be so much of a habit that it is often done 
when it is a real waste of material. 

A loose pulley, for example, has a hub merely for the 
sake of the bearing surface which it gives. It might 
have a thickness of only 1 in. and it would be amply 
strong enough. If it were made in some foundries that 
we have all run across it would have to be made an inch 
thick or else the hole would cut through one side of the 
far end. Also if the average pulley lathe hand drove 
the mandrel into it he would burst it open if it were not 
equally thick. If pullevs are turned and bored at one 
setting while they are held by the arms or by the inside 
of the rim, then the loose pulley hubs might be made 
Even if thev are to be chucked 
little ta- 


pered and the hole is good, there will be no trouble from 


very small to advantage. 
and turned on a mandrel. if the mandrel is a 


this source, 
A hub nearly two diameters large will stand having a 
keyway cut and still twist off the shaft before it will 


hurst. Conditions where such strength is needed are 
comparatively rare. They may occur in the case of heavy 
transmission gears, but seldom or never in the case of 


pullevs or small gears. Setscrews in hubs are a source 
of danger, as the designer can only assume that some- 
one will at least twist off one of them before he finds 
out how strong thev are. Reinforcement around tl. 


screws, both for the sake of keeping them from bursting 


MACHINIST 249 
the hub open and for the sake of giving them a bearing, 
is very necessary. 

The 
whether a shaft or 
on whether they project far enough above the body of 


S1ZeCs of bosses on a large casting depend on 


stud is to be driven into them, and 
the casting so that there is danger that they may lx 
cracked by driving in. It also depends on whether the 
are needed to hold a shoulder square with the surface 
or not, and on the size of the hub on the next piece 
There the consid- 
eration of whether they are also to act as thrust bear- 
ings. If this is the case, it is better that they should 
not be more than one and a half shaft diameters across 


which comes up against it. is also 


as the surfaces are almost certain to wear unevenly if 
thev are larger. For that matter, bosses which do not nor 
mally act as thrust bearings, but which are affected by) 
the constant shucking back 
to uneven running of belts or gears, are oftentimes harder 
intended that 


and forward of shafis due 


worn than some that are primarily for 


pu ry wee. 


From this it would that so many considera- 


tions enter into the design of even the simplest cases 


appear 


that any empirical formula is unlikely to be applicable 
This 


negle ted 


is also true of most other 
simple and usually details of 
There is very little machine design that will not bear 
out with due consideration for all the different 
If this were not so then 


to any great number. 


construction, 


thinking 
elements which bear upon it. 
any green technical graduate with a comprehensive note- 
book could do the work of the most experienced man in 
the profession. 
ENTROPY. 
Worcester, Mass. 


Cover for PockKet-BookKs 


The illustrations show a case or cover for pocket-books 


which is simply madesand quite serviceable. It will be. 


found stiff enough to support the book and protect if 


against ordinary mechanical injury, and is also water- 


proof, 
Some of the publishers and vendors of engineering 
handbooks send the books out In cases ol stiff paper or 


light cardboard, in some cases these may be advantageous- 
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FIG.1- FINISHED BOOKCOVER FIG.2-A CARD BOARD COVER 


Covers ror PocKertr-RBooKs 
ly used to make a case as shown in Fig. 1. by cutting 
cif certain parts, wrapping the book in waxed paper o1 


even about two or three thicknesses of newspaper, and 
putting the book, so wrapped in the case and securing th 
various parts of the case together with good mucilage 
the object of the waxed or other paper wrapping of th 
thy 


hook being to prevent the mucilage 


book, 


penetrating to 
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After the case is thus made and the mucilage is dry, 
before removing the book, the case should be covered with 
light cotton sheeting, commencing at A, in Fig. 1, and 
going round the case in the direction indicated by the 
arrow and ending at B, so as to lap over A about one 
inch, using mucilage spread on lightly but evenly, having 
the cotton or other cloth wide enough to project beyond 
C’ about one inch, and beyond D about equal to the thick- 
ness of the book. 

Now cut the cloth at the bottom of the box or case so 
that it will fold down neatly, but do not cut quite out 
to the corners, as the corners will stand wear better 
if not cut; fold down first the lapped side, then the side 
opposite, and lastly the flaps from the top and bottom 
ends, seeing that the mucilage takes well and evenly so 
as to hold all solid when dry; then leave to dry. 

All that remains to be done to finish the case is to 
remove the book and neatly fold in the flap at C and se- 
cure well with mucilage. After that is dry, give the 
whole case one or two light coats of shellac varnish. 

In Fig. 2 is shown a way to make a cardboard case for 
i book, in which you will notice that there are no pieces 
inside that can injure any part of the book, because the 
laps G run the way the book is moved and overlap each 
other about an inch to give good hold for the mucilage, 
while the pieces F’ lap outside the side pieces marked G, 
all as shown assembled in Fig. 1, at # and F, 

F. W. SALMON. 

Birmingham, Ala, 

% 
Planer Clamps 

Having received an order to machine 350 castings as 
shown in the illustrations, | proceeded with the aid of 
the old angle clamps shown in Fig. 1, but I experienced 
much difficulty with them as they would not hold the 
work down securely. 

In Fig. 2 is shown the improved clamp, several of 
which I have cast in the manner shown; the clamps are 
at the extreme ends of the arms. Through these arms 


on a downward slant are run two screws A which are 
sharpened to a fine point hardened to take hold on the 
work. At the top of the center arm B is a screw and nut 
(" which is tightened after the side screws A are fixed 
upon the work. 

At the base of the center arm B there is an offset or 
turn which allows a parallel ) to be laid up against the 
base of the device and the casting is pushed up against 
this. 

The advantage of this arrangement is that all sides 
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are left free for machining without shifting the clamps 
as is usual with the old style. 

In Fig. 3 is shown another type of clamp that was 
found to be indispensable in connection with the ma- 
chining of a number of press-top-plates, several of which 
were fastened down at once upon the planer. In the de- 
vice shown there are three square holes that are cast in 
the piece. The ones on each side have a downward 
slant. In these holes are inserted the square pins A hav- 
ing a sharp point on one end. The other end is grooved 
for a seat for the tapered pin. The work is spaced by the 
required number of clamps, as in Fig. 3, and the clamps, 
at the ends of Fig. 4 are screwed down, after which taper 
pins are driven between the jaws A, Fig. 3, clamping the 
work securely. The advantage of this device is that 
there are no screws to adjust and no part of the clamp in- 
terferes with the top surface of the work. 











FIG.3 
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Fic. 4. Oruer Tyres or PLANER CLAMP 


In Fig. 4 is shown the clamp which is used as shown 
in the illustration on the sides of the work. The pin 
is tapered and has a screw and nut B slanting downward 
running through the pin at the top; the lower part of 
the pin fits the holes in the table of the planer, the 
screw B is tightened which gives the point a downward 
thrust, holding the work securely. 

J. A. Lucas. 

New York, N. . 9 

x 

Statistics compiled by the American Iron and Steei Insti- 
tute show that the production of black plates, or sheets, for 
tinning in 1913 amounted to 827,266 gross tons, against 982.- 
197 tons in 1912, a decrease of 154,931 tons, or over 15.7 per 
cent. Of the total production in 1913 Pennsylvania made 
over 57.6 per cent., against nearly 57.4 per cent. in 1912, over 
60.7 per cent. in 1911, over 60 per cent. in 1910, over 50.9 per 
cent. in 1909, and over 54.1 per cent. in 1908. West Virginia, 
Ohio, Indiana, Illinois, and Maryland also made black plates, 
or sheets, for tinning in 1913 in the order named. 








Two Types or PLANER CLAMP 
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Why Not Guarantee the Re- 
sults of Management? 


Permit me to offer a few remarks on the subject of 
your editorial on this subject, on page 81. The difficulty 
of offering guarantees in regard to any matter is in pro- 
portion to the number of elements, known and unknown 
the latter), that enter into it. Now the 
full to the brim of 
the matter that 


(particularly 
work of the reorganizer is simpl) 
unknown quantities. It does not assist 
most of these snares are as much unknown to the man- 
agement, until they are uncovered, as to the outside ex- 
pert. No one could go into a plant and say off-hand 
what he could do, though it is a favorite trick of the 
fakers to whom you refer to assert boldly that the plant 
is working at 55 or 60 per cent. efficiency. So much 
depends on the state which the organization is actually 
in; much more on the atmosphere toward betterment 
that exists among all grades of the staff. And finally, 
the extent to which the recommendations of the expert 
are adopted and the thoroughness with which they are 
carried out have an important bearing also. 

In a very small plant, with a perfectly free hand, it 
might be possible for the expert, after some preliminary 
study, to give an approximate idea of the results that 
might be expected. But in a large plant I do not think 
that an attempt to do this could be more than a hopeful 
guess. 

| cannot even strongly favor the method of the man- 
ager cited in your article, namely, to make the savings 
pay for the continued work of the reorganizer. If merely 
time study were in question, this might be possible, but 
otherwise it would simply mean that the unfortunate 
expert, instead of attacking the problem in its proper 
sequence, would have to give attention to making a show- 
ing, which is not the same thing as making a permanent 
success. I, for one, would not entertain such terms. 

When you are dealing with the properties of materials, 
it is possible to guess pretty accurately in advance what 
the result of your combinations will be, because the be- 
record, and does not 
But what 


havior of materials is a matter of 
vary except from known causes. are you to 
do when you run up against human nature? And the 
reorganizer is dealing with human nature first and last 
and all the time. management 
that can be applied as simply and infallibly as a formula 
in chemistry. Nothing but experience and patience will 
obtain results in organization. 

Do you know why the faker flourishes ? 
the average employer wants results, not only at an im- 
A short time 
ago I corresponded with a firm of engineers, a thousand 
miles from New York, employing 300-400 men, whose 
business had run down and required general reorganiza- 
tion. This firm considered that a fee of $4000-$5000 
for the work was exorbitant, unprecedented and alarm- 
ing. They have no doubt by this time engaged one of 
the 55 per cent. efficiency gentlemen, who will bring 


There is no science of 


It is because 


possible speed, but at an impossible cost. 


them perceptibly nearer a receivership. Or they wil 


put some bright young college man on the job, and later 
will go about condemning “experts” and all modern 
idleas. 

reasonably sure of 


There is only one way to make 


results in so delicate and difficult a matter as reorgani- 
a man with a reputation, and 
This does not 
taking his 


And 


zation, namely, to engage 


give him a fair measure of confidence. 


mean 


cdlow s 


mean abdicating control, but it 
advice whenever it is based on examination of facts. 
will be everv time. 


A. HAMILTON 


with such a man that 
CHURCH. 
New York. 

age 


Workmen's Records 


According to a recent writer, Vol. 40, p. 962, it costs 
$35 to hire, try and fire a man. Granting the figure, which 
Is probably low, why fire him after paying out so much 
Probably 10c¢. will cover the cost of doing that. 


a larger proportion of poor material 


money ? 
Is the trouble that 
is applying to our shops than can be used > 

This may odd, but is it not a fact that 
shops are organized on the basis of the employment of a 


sound our 
large proportion of people who are not or would not be 
keeping out of the 
Even in a machine shop emploving many skilled work 


capable of poorhouse otherwise ? 
men there are more men who cannot grind a lathe tool so 
that it will cut than there are that can I" 
of skilled mechanics, but if a man comes t> a shop and 
applies for a job as a skilled workman, why not, if he 


rere Is a dearth 


proves to be otherwise, just fit him inte the scheme ol 
what it 
scheme by 


things as it is rather than throw away has cost 
to find out what he is? We 
this 


Irom shop to shop would he 


suppose any 


which man’s actual record might travel with him 


consice red iis undemoc rat 
worthless mining 
fresh 


because his last ones are afraid that by some 


in a land where even a salesman of 


stock is allowed to go on selling to a lot of dupes 
technicality 
of the law he might bring action for libel against them 
if they should tell the truth. It 
it might be made an instrument for petty 


of some man that had left his job under irritating cir- 


is undemocratic only as 


persecutions 


cumstances, 


LETTERS OF RECOMMENDATION 


In one wav it mav be said to be done to some extent 


almost any sort of an itinerant workman can 


letters of 
reader usually assumes to mean as little as those which 


] 
vecause 


scare up a few recommendation, which the 


he writes himself. The reason we pay $35 for the priv- 
ilege of hiring and trying a man is that there is a lack of 
sincerity or honesty in our attitude toward this matter 
We are apt to have one of two thoughts, one to let a weak 
man down easy, or to “give the devil his due,” the other 
to lay it into a good man who left us because we would 
not pay him what he t»ought he was worth 

The hardest man of them all to write a correct letter 
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for is the one whom we would like to and ought to give 
something like this: “The bearer is a good-natured slob 
who will do anything that you ask him to do willingly 
and cheerfully and do it wrong. He will carry a letter 
to Garcia but he will give it to the other fellow at the 
last moment. He will cheerfully spoil any job on which 
he is doing the last operation and will always have a per- 
fectly good excuse. He does not drink, shat is, not with 
any degree of regularity, but he is out with a bad sore 
throat that has to be dosed with a suspicious smelling 
medicine every time you have a real hurry-up job in the 
shop.” Imagine writing a letter like that with the fellow 
in the office with a story about a sick wife and no coal in 
the bin, 
EK. H. Fisu. 
Worcester, Mass. 


Es a) 


Value of Men to Employer-- 
Who Is To Judge and How? 


| am not entirely certain that H. Van Dam said all 
that he intended to say on p. 1092, Vol. 40, under the 
heading, “Value of Men to the Employer.” If he did, it 
would open up a nice way out of all labor disputes. When 
a man is not satisfied with the amount of his wages or 
salary, he asks for more and because he asks for it and 
will either lie down on the job or quit, it is given to him. 
1 can hardly believe that the meaning is as broad as that, 
as such a course would be likely to cost more than the 
$35 that it is said to cost some employers to hire, try out 
and discharge a man. 

Before going to work in a shop, | want to know the 
range of wages paid and I do not think I have any cause 
to complain if I pick a low-wage shop and get as high 
a rate in it as my ability deserves as compared with other 
employees. If I do not like the wages after I find that | 
am rated fairly as compared with my fellow workmen, my 
remedy is to get out and get into a shop more nearly 
suited to my requirements. If I have so little energy and 
ability that I cannot get into a better shop, it may be 
that I am mistaken as to my own value to the shop I am 
In. 

My view of the matter is from a different angle. When 
1 ask for an 
along with the refusal, I get “mad” 
ask for something unreasonable, from my viewpoint, and 
if my viewpoint is wrong, records should be on hand to 


increase and get an answer in generalities 


because I do not 


reveal it. 
How Nor ro Answer a Request ror A Ratse 

To cite a case, | once asked for a raise. I was not re- 
ceiving the highest rate paid, by several notches, but be- 
lieved | was doing more and better work than other men 
who were better paid. I went into the office by myself 
and laid the matter before the officer who handled such 
ihings. 

That man would not go into the matter at all on the 
basis of work done. To him a machinist is simply a man 
with that sort of a label on. He did not care to get the 
foreman’s opinion as to my value in getting out the 
work. He did not have any individual records that 
showed him how T might differ, either up or down, from 
the other men. More than the lack of the raise, which I 
did not get, I felt the injustice of his not knowing what 
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kind of work | was doing and judging and grading me 
hy that knowledge. 

I could understand that the shop might be paying some 
men an upper limit that could not be exceeded, but | 
could not understand why grading up to that should be 
on any basis besides a man’s behavior and accomplish- 
ments. To get any sort of justice, it is necessary thet 
shop records be kept of each man and that he receives 
consideration according to the records. 

It is altogether likely that Mr. Van Dam and I would 
he perfectly in accord in these matters if we had a chance 
to talk them over together. 

W. OsBorNe., 

Oil City, Penn. 


. 


Early English Tool Builders 


I have read with interest the series of articles by Prof. 


J. W. Roe dealing with the master minds of bygone 
days. In the last of these Prof. Roe deals with James 


Nasmyth, presenting to the reader a view of this great 
man more in the light of one who had no struggle or 
difficulties, compared with others of that period, than 
as “the man who met and triumphed over difficulties as 
formidable as confronted any of the ancients.” 

It is not my wish to criticize adversely Prof. Roe’s 
excellent article, and the following is in appreciation 
of James Nasmyth, not an attempt to score off Mr. Roe 
in any way. I believe it will be of interest to him and 
your readers to present some phases of this man’s in- 
teresting life written by himself. IL have in my posses- 
ion a volume entitled “Industrial Biography,” published 
in London in 1863, the author of which acknowledges 
the valuable aid received from James Nasmyth, without 
which the book would have while the 
chapter dealing with Mr. Nasmyth and his work is prin- 
cipally written by himself. 

Prof. Roe tells us that “While he was still attending 
lectures at the Edinburgh School of Art and in the 
university, he had built up quite a brisk business in 
engine models, for which he charged £10 ($50) each.” 
Of these transactions and his education Mr. Nasmyth 


writes as follows: 


been impossible, 


MAKES STEAM ENGINES 


“My first essay at making a steam engine was when 
I was 15. I then made a real working steam engine 1%4 
in. diameter evlinder and 8-in. stroke, which not only 
could act, but really did some useful work, for [ made 
it grind the oil colors which my father required for his 
Steam-engine models now so common were 
exceedingly scarce in those davs. I tound it both de- 
lightful and profitable to make them. With the results 
of the sale of these models [| was enabled to pay the 
price of tickets of admission to the lectures on natural 
in the University 


painting, 


philosophy and chemistry delivered 
of Edinburgh.” 

Of his steam carriage, described by Prof. Roe at least 
in part as a failure and as ultimately broken up and 
the engine and boiler sold, Mr. Nasmyth writes: 

“About the vears 1827 and 1828 the subject of steam 
carriages for roads occupied much of the attention of 
the public. Many tried to solve the problem. I made 
a working model of an engine which performed so well 
that some friends determined to give me the means of 
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making one on a larger sca.e. This I did, and I shall | must pass over his interesting account of how he 
never forget the pleasure and downright hard work I lived for a year on this modest sum, paying three shill- 
had in producing in the autumn of 1828, at an outlay ings (75c.) for a room, the food, and how he cooked 

of £50 ($250), a complete steam carriage that ran many = excepting perhaps this item: “For breakfast | had cof- 
a mile with eight persons on it. fee and a due proportion of a quartern loaf.” 

“After keeping it in action two months to the satis- Mr. Nasmyth continues: “After the first vear of my 
faction of all who were interested in it, my friends al- employment under Mr. Maudslay, my wages were raised 
lowed me to dispose of it, and I sold it at a great bar- to 15 shillings ($3.75) a week, and | then, but not till 
gain, after which the engine was used in driving a small then, indulged in the luxury of butter to mv bread.’ 


factory. I may mention that in that engine I employed 
: Pae Sream Hamat 


the waste steam to cause an increased draught by its dis- 

charge up the chimney. This important use of th: With reference to hie steam } mee Me Nesmvi 

waste steam had been introduced by George Stephenson — tel}g of his struggles before “It creat ey 

some vears before, though entirely unknown to me.” Nasmvth’s already comfortable fortune.” He writes of 
In this story of Nasmyth probably the most interest- joy he had written and sent illustrative sketches of his 

ing point is his introduction to London and Henry — }.gymer to all the leading firms of the dav. and th 


Maudslay. Space will not allow this in full, but suffi-  goual answer given was: “We have not orders enough to 


cient may |y given to show not only the character of eep in work the forge hammers we alrea have. and 
the man, but that he was acting entirely on his own we do not desire at present to add new ones, however im- 
initiative, the question of apprenticeship having no plac nroved.” It was not patented at 1 time. as he had 
in the venture. not saved enough to enable iim to do so on his own ac- 
His ENGAGEMENT BY MAtDSLAY count, and re apie lbrenmaplbel pen “sage ste 
a tool for which no engineer would e the fin in 
He writes as follows: “The earnest desire which | order. After this came the visit of Mr. Schneider, of 
cherished of getting forward in the real business of [i the Creusot Tron Works, and s practical mechanic, 
induced me to turn mv attention to obtaining employ- Mr. Bourdon. Mr. Nasmvyth was absent on a journe 
ment in some of the great engineering establishmen! at the time, and although on his return he was informed 
of the day, at the head of which, in my fanev as well = of the visit, his partner considered the matter of having 
as in reality. stood that of Henry Maudslav. of London. shown his “scheaie book” to th sitors and the 1 
[t was the summit of my ambition to get work in that that M. Bourdon had sket dq oout the hammer too 
establishment. but as mv father had not the means of trivial to mention. Mr. Nasmyth gives an excelient 
paving a premium, I determined to try what I could de account of the visit to France, 0 S surprise at se 
towards attaining my object by submitting to Mr. the “child of his brain” in full swing, of his return to 
Maudslay actual specimens of my capability as a young England, of his appeal to Mr. Gaskell) who still refused 
workman and draftsman. To this end I set to work to proceed owing to trade depression \t last, on the 
end made a small steam engine, ever part ol which brink of losing his invention wv appealed for funds to 
was the result of my own handwork,. including the cast- William Bennett, his brother-in-law, who advanced him 
ing and the forging of the several parts. This I turned — the necessary sum, about £280 ($1400), and he secured 
out in such a style as I should even now be proud of. his patent in June, 1840, 
My sample drawings were, | may say, highly respec- @ ; 
STEAM PiLte Driver 
table. 
“Armed with such means of obtaining the good opin- Most ot wus, | think, Will agree wit Prof. Rov that 
ion of the great Henry Maudslay, on May 19, 1829, I this was his greatest invention, but | am not sure that 
sailed for London in a Leith smack, and after an 8-day Mr. Nasmyth shared this view, but rather seems to pres 


vovage saw the metropolis for the first time. I made fer his “steam pile driver.” He tells with lively satis- 
; 


bold to eall upon Mr. Maudslay and told my simple faction of the ereat success at th first experiment 
tale. He desired me to bring my models for him to look “driving a 14-in. pile 15 ft. into hard ground at the 


at, and | did sO. When he came to me | could see by rate of 65 blows a minute.” Its success Was marve lous, 
the expression of his cheerful, well remembered counte- “the ratio being as 1 to 1800; that is, a pile could be 
nance that [ had attained my object. He then and riven in four minutes that previously required twelve 
there appointed me to be his own private workman, to hours.” 

assist him in his little paradise of a workshop. He left In his latter vears Mr. Nasmyth earned considera)! 
me to arrange as to wages with his chief cashier. Mr. Rob- fame as an astronomer, inventing and making at least 
ert Young, and on the first Saturday evening I accordingly two telescopes for his own use, and it only remains for 
went to the counting house to inquire of him about me to add that one of his ancestors, Jean Nasmyth, of 
mv pay. He asked me what would satisfy me. Know- Hamilton, was one of the last in Scotland to be burned 
ing the value of the situation I had obtained, and hav- as a witch, “Because she read her Bible with two pairs 
ing a very modest notion of my worthiness to occupy it, of spectacles.” Had Mr. Nasmyth with his two tele- 
| said that if he would not consider ten shillings a week scopes been about at that time, something very dreadful 


($2.50) too much, I thought T could do very well with would no doubt have happened 

that. I suppose he concluded that ' had some means FP. PL STRACHAN. 
of mv own to live on besides the ten shillings a week selfast, Treland. 

which I asked. He little knew that I had determined 


not to cost mv father another farthing when T left home A current of 20 amperes per sq.ft. of surface plated will 


. ; we give a copper deposit of about 0.001 in. thickness per hour.— 
to begin the world on mv own account. “Brass World.” 
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The Imspector 
Old Job, he hadn’t a thing on me By Berton BRALEY 
Though misery bent him double, 
My life is sad as a life can be 
And my everyday name is Trouble, 
I’m the target fair for the whole blame bunch 
I’m a regular grouch collector, 
I’m a sort of a bag for the crowd to punch, 
For | am a poor inspector ! 
The fellows say I’m a cat-eyed grump 
With an ingrown disposition, 
The boss he says ’m a careless chump 
Whose sight is in bad condition, 
From pattern shop to the shipping room, 
From water-boy to erector, 
The whole gang adds to the murky gloom 
In the life of a sad inspector. 
The foreman surely has woes enough 
The Supe has a few to hold hin, 
The manager’s job is sometimes tough 
When worries and cares enfold him, 
But mine’s the worst of the lot because 
I’m kind of a shop-dissector, 
Who’s cussed for finding—or missing flaws— 
A widely abused inspector. 
| 
Well, the fellows bark, but they never bite 
And it’s all in the job—vou’ve said it, 
So I'll try to see that the work is Right, 
And certain to do us credit, 
For a bum job never was useful yet 
Written expressly And—being the flaw-detector— 
for the I reckon [’ll do my best, vou bet, 
American Machinist In the style of a real inspector! 
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Editorials | 





SL 


Our readers will recall the series of articles on shop 
lighting which have appeared during the last three or 
four vears, written by C. E. Clewell. the 
recent improvements and advances in artificial lighting 
and gave their applications to the machine shop. 

But the 
one of many shop uses, and in the 
Thus it is a 
gratification that we can now the 
of a number of articles by the same author which will 


These showed 


use of electric current for lighting is only 
aggregate consumes 
much less power than the others. source of 
announce beginning 


take up other kinds of electrical apparatus used in ma- 
chine shops. The first is in this issue, on page 225. 
The viewpoint is not that of the electrician, but of 
the man who must apply, operate and kee» up this kind 
of apparatus. The articles written in the 
straightforward fashion that characterized 
series on shop lighting. We believe they 
efit and help to anyone who has to do with any kind 
the 


same 
the 
will be of ben- 


are 
clear, 


of electrically operated machines or appliances in 


shop. 


Idle Machines Versus Idle 
Men 


An observer from a textile mill, a machine-screw shop 
or a watch factory is impressed when he enters a 
imachine-tool shop with the idea that nothing is voing 
A large part of the machinery idle, 
and the men do not seem to be at all concerned about it. 
They 
ing to find ways in which to check up their workmen 
so that each can be confronted with a statement of the 
‘ime that his machine is idle, and thereby made to keep 
it in motion. 

To some extent at 
have passed the carbon-steel and 
When we have any cutting of metal to do we do it and 
then stop. 
before, but we are doing it by reducing the cutting 
the setting 


on. is normally 


Some managers are concerned, however. are try- 


We 


age. 


least this is a mistaken idea. 


stock-nibbling 


We are doing work more quickly than ever 


time 


so much that the proportion of time between 
up of the job and getting ready to do it, and the doing 
of it appears out of proportion, especially to the older 
heads in the Except for the use of special 
holders and jigs, which are no new thing at all, it takes 
just as long as it ever did to get work ready to turn or 


business. 


plane or mill. 

There are two good reasons for this, one the high- 
speed steels and an intelligent knowledge of their use, 
and the other an appreciation of the fact that an idle 
machine costs less than an idle man. For years we have 
worshipped the machine and have assumed that it was the 
Now we are beginning 
the the 


( harges, 


all-important factor in the shop. 
to realize that the 
real producer. He 
close to $2000 a vear. 
he uses costs considerably less than $1000, but, calling 
it $1000, the charge for interest and depreciation is not 


man who runs machine is 


costs, including overhead 


The average equipment which 
| 


CT 


over $160. or about one-twelft as much as the man 


COSTS, Wi are appreciating this act and are 
that it is 12 
that the machine should run. 


superintendents fail to notice ts 


perinninyg 


to see times as necessary that the man 


work as 


should 


-_ 
| 


hat many that in 


many machi mneans an idle 


With a 


lathe or a 


cases a running ial 


shaper this is not true, but with a planer, a 


miller it is a fact that a considerable time is 


running cuts while the operator simply stands 


spent in 


Various have avoid 
With the old carbon 


ble to have one man 


around. attempts been made lo 


this loss, star it Was often 


DOsS]- 


run two machines. but the chang 


in ratio of cutting time to getting-ready time has mad 
it impossible to keep even one machine going. 
\nother expedient is to build machines with work 


work can “" 
tool. lf the 


Tin Is on 


holders on the principle of turrets, so that 


set up and then moved under the cutting 


ratio of cutting time to setting-up to one, 


then this would be a solution because then both machine 


and man would be working all the time. If the machine 


does its work faster than the man, it might be 


possible 


to have two men do the setting up, with possibly a third 


helper to watch and keep il oiled. Such special lhlae- 


chin ry, however, is only Poss| ye on a factory seale of 
operation. In the simon-pure machine shop the only 
thing that can be done is not merely to cease worrying 
about the idle time of machines, but to buy more ma- 


chines to remain idle a part of the time, so that no 


workman shall ever have to wait for a machine and so 
that not 


and fixtures. 


men will have to waste time removing chucks 


The ideal shop to work in would be one in which a 
man could take any job that required taper turning to 
a lathe with a taper attachment all set up, or a job re- 


quiring a center rest to a machine with the center rest 


already on, or a job requiring a dividing head to a millet 


with that in place. In other words, in our attempts to 


make machines universal we have made it costly for us 


to change attachments, more costly than the saving in 


first cost. 


Roughly speaking, it may be said that if a machine 


stands idle more than half an hour a day to have attach- 


ments put on or taken off, it would be an economy to buy 


an additional machine on which the attachments might 


be left. and this even though the first machine could do 


all of the work required in the shop. 


When to Use Simple or Special 
Machines 


undoubtedly true that making machiner 


While it is 
on a large scale, or 


pleased to eall It. Is 


9 
manutlacturmg, as we are 


economically done by 


“modern 


most special 


machinery, we must not overlook the fact that there is a 
large amount of business still done in the old way. In 
fact. there is no doubt that there are more small shops 
than large and it would not be surprising if the num 


ber of employees in them totaled highe than we think. 








256 AMERICAN 


The simple machine, designed and built for its par- 


ticular job, is undoubtedly the most economical producer 


in the world, where a sufficient quantity keeps it busy 
most, if not all of the time. And when we are in the 
large factory we are apt to wonder how machinery ean 
possibly be made and sold in any other way. 

But then we go into a small shop where the only auto- 
matic machine may be a gear cutter, where a horizontal 
boring machine is used to bore, face and mill an engine 
or other machine bed, and other more or less all-round 
machines are kept busy. We find a shop that has good 
tools, uses good methods and turns out a good product. 
And even more, it is probably making money for the 
proprietor and giving good jobs to the men in the shop. 

Both kinds of shops fill their own peculiar require. 
ments. The specialized shop could not produce a suffi- 
cient quantity of parts by the small-shop methods. Nor 
could the smal] shop afford to have mac hines which could 
not be used in several wavs. The overhead expense would 
be so great as to swamp it. And this overhead plays more 
of a part in the large shop than may be recognized, for 
specialization makes it inflexible and it requires a larger 
investment in machines than with the small-shop type 
al equipment, 

Shops of either type get on well in normal times, the 
main difficulty being for the small shop to know when 
to branch out into specialized machinery and not get 
wamped when The periodical depressions come. This 
s}) clalization has wrecked more than one prosperous Con- 
cern. For it means a change from flexibility, from be- 
ing able to shift from one kind of work to another to the 
necessity of securing sufficient work of the regular kind 
to keep the special machines going. 

The successful handling of these problems, of knowing 
when to change from one type to the other, 1s what tests 
the ability of a manager. 


Preventing Accidents in Shops 


There are certainly many points of view on the acci- 
dent-preventing problem. In these days, when most 
progressive manufacturers are providing safeguards for 
wll kinds of machinery, when the United States Steel 
Corporation and others maintain departments to devise 
end apply safeguards, it is startling to have a man like 
Clement R. Hoopes oppose the practice. In a hearing 
hefore a committee on labor and industry in Philadel- 
phia, he is reported as saying: “It is a case of educating 
the men, and not of guarding the machinery.” So he 
prints warnings on the outside of pay envelopes, and 
hecause accidents happen in spite of this, feels that he 
has no further responsibility in the matter. 

We all deprecate the carelessness of people in general, 
hut it seems to be a universal failing, and must be reck- 
oned with as such. We used to be content when rail- 
ways put up signs at level crossings warning us against 
vetting in the way of their rolling stock, but crossing 
ates soon came to be considered necessary, and now 
millions of dollars are being spent {o eliminate grade 
crossings altogether. 

Warnings on pay envelopes and elsewhere are good, 
iut they do little toward the real education of workers 
or others. Carefulness must become habitual, and this 
means long vears of training, beginning with the child 
and going through many generations. 
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But too many do not consider the mental make-up 
of humanity in general and its effect on accidents and 
other phases of industry. If the amount of output were 
of no consequence, it is quite probable that accidents 
would be decidedly less. But any effort to secure large 
production, especially when coupled with mentalities of 
varying capacities, invariably means more aceidents un- 
less means are taken to prevent them. Hence we are 
guarding dangerous machinery to allow larger outputs 
with less danger than before. 

We agree thoroughly that education along safety lines 
is necessary, but those who think that it will take the 
place of safeguards are likely to have a rude awakening 
when they begin to pav stated damages for injuries, as 
is sure to come in all states within a few vears, 


.° 


What is a Machine Tool? 


The latest decision of the Board of General Appraisers 
on this matter is just about as illuminating as the others 
that have preceded it. 

The decision states that from the great mass ef evi- 
dence presented, two distinguishing characteristic ele- 
ments were agreed upon by practically all of the wit- 
iesses, First, a machine tool must work on metal, and, 
second, in its operation it must employ a eutting tool. 

With this starting point and a review of other rulings 
and decisions on this matter, the board rendered its de- 
cision in the cases at bar as follows: 

In view of the uncontradicted testimony of all of the 
witnesses who appeared in the case at bar, to the effect that 
a machine tool must of necessity perform its operations on 
metal with the aid of a cutting tool, and in view of the con- 
tradictory nature of such testimony with respect to all other 
phases of the question at tssue herein, it will be readily seen 
that the previous court interpretations of the term “machine 
tools” should be further limited, and restricted in their ap- 
plication; that in addition to a machine being operated by 
other than hand power and designed to work on metal, it 
should also perferm its operations with the aid of a cutting 
tool.” 

Thus, now a sheet-metal shear is a machine tool, but 
a power brake is not. A punch press if used to cut out 
blanks is a machine tool; if used merely for bending, it is 
not. A power press used to trim drop forgings is a ma- 
chine tool, but the hydraulic press or hammer that made 
those forgings is not. A lathe used for turning is a ma- 
chine tool, but when used for spinning it is something 
else, 

It is easy enough to continue pointing out illogical 
distinctions that flow from this ruling, but no good pur- 
pose is served. All we really get out of it is another evi- 
dence of the need of a straightening out of the names 
of things in the machinery-building industry. 

* 

Avoid complexities. Make evervthing as simple as 
possible, 

First get a clear notion of what vou desire to accom- 
plish and then in all probability vou will succeed in 
doing it. 

Keep a sharp lookout upon your material. 

Get rid of every pound of material you can do without 
Put to yourself the question, “What business has this to 
be there?” 

Henry Maudslay. 
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A New Drafting Fabric 
A dark-coated fabric, 


lated to eliminate the use of drawing paper, tracing cloth, 


known as “Unidraft,” and caleu- 
pencil, pen and ink in the drafting room, forms a recent 
the Drafting Machine Co., 
A sample drawing made on this fabric 


development of Universal 
Cleveland, Ohio. 
is shown in Fig. 1, while several types of steel scribers 
with which the shown in Fig. 2. 

To make a drawing the scriber is used as a pencil, as 


lines are drawn are 


shown, producing white translucent lines on the dark 
opaque fabric. Blueprints are made direct from the fin- 
ished drawing. 
The surface of 
not 
it; yet it takes the scriber marks easily, 


resistant enough 


it and handling 


the coated fabric ts 


Working 01 


to become scratched in 
with just enough 
resistance to permit of varving the width of line by con- 
trolling the scriber pressure. , The sample drawing shows 
The surface 


The color. which is dark 


] 
(hOeCs 


lines of different strengths. is dull, and 
not reflect a glare into the eyes. 
lrown, is claimed to give it a great advantage 


is rested where it looks 


over paper 


} 


and tracing cloth, in that the eye 





on “UNIDRAFT” 


DRAWING MADE 
FABRIC 


Fie. 1. SAMPLE 


at the general surface, and only the narrow width of the 
scribed lines is seen. 

Various forms of scriber have been tried. These are 
shown in Fig. 2. The upper one shown in the lower right 
corner is the preferred form, being most widely adaptable. 
It is held with the cylindrical side leading, the beveled 
face standing about vertical; the trick of using it is 
learned easily. 

Circles are drawn just as easily as straight lines, scriber 
points being inserted in compasses and bow instruments, 
as shown. Here also the width of line is controlled by 
pressure variation, the same point being used throughout. 

3y eliminating ink, the work of drawing on this fab- 
ric is clean, quick work; the draftsman does not wait 
for ink to dry, or run the risk of making a smear. 
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Shop Equipment News 


Synmit 





PULAUELTUALATAOEELAAOUUEETAALUAEALAEEOOUENTAODETEAT TN ELEAAETOAEEET ETTORE ETE ! I Tenet TOOT AT 
To erase lines or marks from the fabric, it is on 
‘ | : } " 1 
necessary to draw or mark over them With a pen and Ink 
The white under-coating takes the ink: the black or 
dark-blue coloring of the InkK IS ara distinguishable 
against the brown, In looking at he surface, whik ol 


} 


blueprinting purposes the erasure completely effect 


Another line or mark can be made over the erasure, 

] . ] ] ; +7 ] 
again using the scriber, Which cuts away r mK, TO 
gether with some of the under-coating. 

The erasure process Is mhuch quicker and easier than 
erasing on tracing cloth, and u ertain cases may be 














Fie, 2. Scripers ror “Uniprarr” Fapric anp How 
rHoey Are Usep 
quicker and more convenient than erasing pencil mat 


or lines. Thus, taking out part of a line in a crowded 
part of a drawing is easy with the fabric, while in pence) 


redrawing some lines erased 
Converting a full line into dashed or dotted 
the case of the The facility of 
erasure is apt to be an important question with those who 
are accustomed to the trial-and 


For work of this kind, the applicability 


work it will require 
tentionally. 


Is also easy In fabrie. 


making drawings by 
erasure process. 
of the fabric is rather limited. 

The primary field for this fabric is, of 
the and 


drawing is well fixed in advance, 


] 
Class 


ourse, that 
arrangement lavout of tly 
as in detail work, shop 


of work in which 
drawings, and the like, especially where the edges ol the 


rules bear scales, as in the drafting machine, and there ts 


a constant guide 
most efficient 

The fabric prints practically as 
The prints are clear and sharp, being quite as contrasting 
from a white-on 
clear 


to the line work which is of value in the 
use of this fabric. 

fast as tracing cloth. 
as ordinary blueprints. Being made 
black drawing, they show blue 
ground. It is possible to make good white-on-blue prints 
from the first prints. 


lines on a white 
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Planer with Electric Feed and 
Power Traverse 

The illustration shows a 72-in. reversing motor planer 

equipped with electric feed and power traverse for all 

heads. The directly the first 

driving-gear shaft on the back side of the planer, giving 


motor is connected to 
the operator free access to the entire control at the front 
of the machine. 

There is provided a wide range of cutting and return 
speeds, which may be varied independently of each other 


While the machine is running by means 
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bling type which in addition to its sanitary advantages 
finds general preference on account of the refreshing 
sensation derived from a bubbling drink. 

The design is such that the mouth cannot come in con- 
tact with the orifice and the waste connection cannot be 
plugged up to drink from the edge of the bowl. A self- 
contained regulator insures a jet of water of uniform 
height at all pressures. The valve operates when turned 
in either direction or if simply pushed. On releasing 


the hand the valve immediately closes. Where required. 





of the two handwheels on the front of 
The handwheels 
are equipped with dials graduated for 
the shaft runs 
through the bed with levers on either 
side for hand control of the table. <A 
pendant switch, carried by a swiveling 


the controller case. 


various 


speeds. A 


bracket mounted on the arch, may be 
moved to an convenient position, 15) 
the operator 


can start, stop or reverse the table if 


means of this switch 
the work requires him to be in such a 
position that he cannot readily reach 
the front and 


the instant 


either of the levers on 
back sides of the bed. At 
of reversal, the motor through connec- 
tions in the controller is disconnected 
from the line and becomes a dynamic 
the table at 


without drawing any current from the 





brake, stopping once 
line. 

To prevent the table from running 
off the bed, and also the breakage of 
the the planer, a circuit 
breaker is provided which will stop the 
motor at once by dynamic breaking. 

The notable feature of this planer is the electric feed 


tools or 


and rapid power traverse which is provided for all heads. 
Both the feed and traverse are operated by a separate 
the arch. This motor used 
The mecha- 


motor mounted on is also 


for elevating and lowering the cross-rail. 
] 


nism for the 
prevent 


different operations is interlocked in such'a 


wav as to accidental engagement of two fune- 
tions simultaneously. 

The amount and direction of the feeds for the cross 
The 


changes of feed for the side heads are made in a similar 


ruil heads can be changed at each end of the rail. 


Ianner, the feeds for each head being entirel) inde- 
pendent of each other and of the cross-rail heads. 

The hand adjustment of the side heads is yy ratchet 
crank wrench which is mounted on and moves with the 
head. 
crometers on the feed screws. 

This the latest addition to the 
Pond plane rs made ly the N iles- Bem nt-Pond Co., New 
York, XN. ¥. 


All the heads have graduated swivels and mi- 


machine is line of 


Sanitary Drinking Fountain 


The drinking fountain shown is composed of a one- 
piece brass casting, entirely finished all over and nick- 
It will be 


eled, noted that this fountain is of the bub- 





PLANER 





AM.MACHINIST 





with Execrric Feep anp Power TRAVERSE 

















Sanirary Drinkinc FountTAIN 


the fountain may be fitted with a valve operated by the 
foot or knee, 

The fountain may be set up entirely independent of a 
sink or basin, the waste and supply pipes acting as sup- 
It is a recent product of William D. Appleton, 
Bldg Providence, R. l, 


—*s 


ports, 
Industrial Trust 
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Testing Gages for Rotary 
Cutters 


The increasing recognition, on the part of users of ro- 
tary cutters, of the advantage of having each tooth cut 
an equal amount, has led the Union Twist Drill Co., 
Athol, Mass., to market the testing machines which were 
originally developed for their own use in making cut- 
ters. When we realize the great tendency of steel cutters 
to go out of round in hardening, we see the necessity for 
some such method of testing, if all the teeth in the fin- 
ished cutter are to be equidistant from the center. 
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FoR MrEAsurRING CUTTERS WITH RADIAL 
TEETH 


Fig. 1. GAGE 









ent 


AM MACHINIST 











Fig. 2. Gace ror Cutrrers witn Botu RApIAL AND 
Unpercut TEETH 
Tue machines consist of a substantial base carrving 


a central arbor which can slide along the upper face. By 
any sized 
of each tooth 
the mi- 
crometer shown at the right in both illustrations. It will 
he noted that this arbor is stationary, the cutter turning 
from the arbor 


using suitable bushings this can be suited to 
cutter within its range, and the distance 


from the arbor can be accurately measured by 


on the arbor, so as to avoid all error 
itself being out of truth. 

At the other end of the base is an indicator for show- 
ing whether the face of the milling cutter has been cor- 
rectly ground. 

The plain machine in Fig. 
those who grind cutter teeth radially, and gives an ac- 
lever 


1 has been prepared for 
curate indication throvgh the multiplying shown. 
This post can be raised or lowered, and is so controlled 
inside the base as always to maintain a parallel position 
at any height. The growing practice of milling cutter 
teeth below the radial line so as to give more of an under- 
cut to the teeth, which is equivalent to top rake in a lathe 
tool, has led to the modification shown in Fig. 2. In this 


ease the left-hand indicated arm is mounted on a cross- 
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slide carrving a graduated scale, so that any desired 
amount of undercut may be secured and accurately meas 
ured. This machine can be used for measuring radial 


cutters the same way as the other. 


High-Speed Multiple-Spindle 
Drilling Machine 


This machine is the largest one of a line of four re- 
cently developed by the Baush Mac hine Tool Co., Spring- 
field, Mass. 

The main drive consists of a pair of spiral gears, the 
pinion being hard steel and the wheel hard bronze, both 
of which the hori- 
zontal drive shaft, both top and bottom, runs on Hyatt 
shaft 


bearmg 


run continuously in a bath of oil: 


roller bearings, and the welght ol the vi rtical and 


main spiral gear is taken on a ball-thrust 


The head is counterwe ighted by means of two cables 
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Hicgu-Sepeep MULTIPLE DRILLING 


and an equalizer. These cables pass over a safety loc} 
Ing device. so that if either one of! both fail the head 
will be locked to the post. preventing its falling. The 


counterweight is provided with a large recess so that 


scale or truing weights ma he added 


when it becomes 


recessarv to use heavy drills at d sockets, permitting the 


head to be maintained at all times in balance. 


Four feeds are available, so arranged that two changes 


are obtained by means of a cone pulley and two by means 
of gearing controlled by a jaw clutch; this, in turn, 1s 
om rated hy a lever which is within convenient reach 


of the operator. The idea of this arrangement is that 
for cast iron. for example, the two coarser feeds would 
be used: that is, the belt would be placed in that po- 
sition. or. if steel only were to be drilled, the belt would 
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be set for the two finer feeds and ordinarily never 
changed. The feed is thrown in and out by means of 


a lever on the side which controls a swinging worm. 
The worm is carried on a ball-thrust bearing in a swing- 
ing frame which keeps both worm and wheel submerged 
in oil. The feed is provided with an automatic feed 
stop and the return of the head is accomplished by hand 
by means of the hand lever shown at the left of the 
machine. 

The head shown is rectangular, various sizes of which 
can be supplied up to 24x52 in. The arms and spindles 
are universally adjustable within this layout and are so 
that operate on 
There is an independent. ball-thrust 
furnished with these spindles, and each spindle has an 
different length 


a single SCcTCW 


constructed thev will close centers. 


bearing regularly 
adjustment for 
is controlled by 


independent vertical 


drills. The adjustment 
on the extreme outside end of the arm. 

The spindle equipment is from 12 to 40 and all are 
removed. 


arranged so that thev can be readily 


Motor-Driven DisK Grinder 

The illustration shows an improved direct-connected 
motor-driven disk erinder recently developed I) Charles 
ll. Besly & Co., II. 


In this machine there has been incorporated a system 


Chicago, 


of ring oiling for both radial and thrust bearings. The 
bearing bushings are cast iron, lined with bearing metal. 
These bushings are ground over the outside and fitted 
into bored and reamed holes in the motor end casings 
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GRINDER 


Disk 


Moror- Driven 


so that new bearings may be inserted when necessary. 
ind thrust, in both directions, is taken on hardened and 
ground tool-steel thrust collars running at each end of 
the right-hand bearing bushing. End play of the spin- 
dle is taken upon these thrust collars by an adjusting 
collar threaded on the spindle. This construction is de- 
signed to permit the machine to be run safely with all 
end play taken up, consequently permitting grinding 


work within closer limits. 
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The motor is 7% hp., running fully inclosed, for 
alternating current. When operating on 60-cycle cur- 
rent, this machine carries 20 in. diameter disk wheels 


and runs 1200 r.p.m. When operating on 25-cycle cur- 
rent, the machine runs 1400 r.p.m., and is equipped with 
18-in. diameter disk wheels to give the correct abrasive 
speed, 

The machine may be equipped with any type of work- 
table and is started and stopped by deans of a single- 


throw switch located inside the base casting. It has a 
height to the center of the spindle of 40 in. and weighs 
complete 2000 Ib. 


% 


SocKet-Wrench Set 


The illustration shows a set of socket wrenches with a 
swiveling, reversible ratchet handle and universal joint. 
With this type of handle it will be seen that awkwardly 





[— 











SocKET-WRENCH SET 


located nuts and can be readily removed 


While primarily for automobile use, the tool is applicable 
The set is made by the Cell Drier Co., 


capscrews 


to other purposes. 
Taunton, Mass. 


—- 
« 


Belt Tightener 


The belt tightener shown has a capacity for belts up 
to 444 in. With this clamp the belt can be drawn to 
the proper tension while the belt is over the pulleys, and 
their ends fastened while held securely in this position. 
It can be applied to the belt regardless of location and 


] 
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Bett TIGHTENER 


eliminates the necessity of a helper. The single bar 
insures a center draft on the belt which prevents the 
helt from drawing up unevenly. The worm and gear 
action is sufficiently powerful and positive to draw the 
belt ends together with little effort. 

This device is made in standard sizes by the George 
W. Southwick Co., 35 Warren St., New York, N. Y. 
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to the front 


Helmet for Welders 


The halftones show a new 
factured by the Julius King Optical Co., New 
me Be The helmet 


LO! 


ation of the mac! 


helmet, manu- 
Yor 


aluminum and 


light-weight 
} shown 
The pu 


A clute 


> and 


NN. 
‘ 


aimed. 


Is made ot sheet is 


motion, 


provided with a rectangular opening in front for the 

















and the spindle B, the clut 


wr ~61 

convenience of the operator. ) é “MT 
line is shown very clearly in Fig. 2. Figs 
if how the various movements are ob 
lley A, Fig. 3, drives during the reverse 


hand geari erposed between th 


cting it with ¢ 


and Lin 


ange wheel J); the miter gear FE en the lead serew / 
gives a vertical motion to the cutter slide. The mast 
worm and the wheel carrving the blank to be cut. are ro 
ti.ted by means of the change wheels G and the mite 
years HT, The angular movement of the latter equa 
to the travel of the cutter its the pitch cirel \) 
desired movements are obtained hange wheels. thi 
shafts Band C each making two revolutions during th 
pitch travel of the cutter and rresponding movement 
of the blank. 
The ratchet gear A and th tech between ol and B 
are used for the feeding motion, t ntermittent 
of the ratcnet whee well 7 mvemel t 
HeL_MerT FOR WELDERS - 
paw! on the idle stroke of 1 On disengagement 
colored protecting glass. The helmet is pivoted Irom a ; le Chute v) table ca Is bot 
light woolen skulleap, which permits it to be swung back CUEter stop At /, Fig 5S , Ss herd oul 
as shown in the second illustration. engagement with a sin cru ol \ 
( s ya col ed | Whi CVE move 
ay the tapy rear mel Ol t R , ) ' 
Sunderland Gear Planer ial te: Senate ilies ie ahi soll Natal 
The Sunderland spur and spiral gear-cutting machine motion to miter gears. One of t : ed to a 
as originally built was described on p. 443, Vol. 335, Part gy an eccenti now ’ 
|, of the AMERICAN Macuinist. At that time only com rocating motion to the s Jy es the cutt 
paratively small machines had been built and the blank To wit raw 1 ( rol . thie il beve 
was moved away from the cutter for indexing. On the gear must not make more tl ( tir 
larger machines, on account of the weight of the large effect this, a gap in the rim o ( / ws the 
vear wheels and the mechanism which carried them, thi ontrol lever to return t , ‘ on Wh 
method has been reversed and the cutter itself is with one complete revolution of thi I has been made. t 
drawn while the indexing is taking place. ever is struck, the meeting surfaces being Wn ed s 
The machine shown in Fig. 1 is for gears up to 60 in. — that the sliding part of the elut is removed from e1 
in diame ter, the cutter head itself drawing back out of vagement with the cor ie vy revolving portion TT) 
the work before returning to its original position, It stops the movement of the bevel gears di y if 
also has a hand-dividing attachment used for spacing and ter slide, Which remains stationary in its outward position 
for roughing out wheels having cast teeth. The dividing away from the blank. 
apparatus, as well as the feeding-in system, ts brought Phe next revolution of the clu will give the bevel 
gear unother half turn so that the eut 
ter slide is returned toward the blank 
and left in the « ultling POstllOn, Th 
movement Is produced in the same wa 
the clutch making one revolution for 
each movement, but with an interval 
hetween withdrawal and return so that 
the cutter can be returned to its start 
ing point. The boss M which carries 
the tappets revolves with the shaft but 
also has an endwise movement due to 
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1. NEW SUNDERLAND GEAR PLANER 


N. 
d between the pulley 
shaft PB ] teeth 


the si rewed bushing 
The 


and 


clutch pl 
the 


ne 


A is both 


on 


sides, but the motion is opposite to that 
of the ratchet wheel A’ at the right 
hand side, After the feeding motion has 
been stopped, the direction of rota 
tion of the gears driving the shaft PB 
will be reversed and in this way the 
motion of the leadscrew F/ will be r 
versed, the cutter slide moving verti- 


cally in the direction opposite that of 


feeding. By means of the gear the r 
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DeTaIts or GEAR PLANER 


turn motion slightly exceeds the linear pitch; this excess 


prevents error due to backlash between the leadscrew 
threads and the nut. 

The dividing motion consists in moving the cutter back 
For this, 


two 


one pitch and not in moving the blank round. 
the shaft B rather than 
lutions while the backward move- 


is reversed for more revo- 


co-axial shaft has a 


the excess or 


ment through a small angle to allow for 
hacklash movement of the cutter slide just mentioned. 
This is arranged for by the design of the two halves of 


When the indexing movement is completed, 
movement again although the cutter 


been returned to cutting position. 


the clutch. 
the feeding 
slide has not vet 

While the feeding movement 
movement the clutch J is again brought into mesh and 
caused to revolve. Then the clutch between A and RP is 
forced out of mesh, stopping the feeding motion but at 


begins 


is recovering the excess 


the same time causing the eccentric pin driving the cutter 
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\ND GEAR SHAPER 


thus returning the slide 
and 


slide to make one-half revolution, 
to the position for cutting. This brings the cutter 
blank into engagement in the 
hefore withdrawal, except that the cutter has been stepped 
back by one pitch. When the eccentric pin reaches its 
dead center and the cutter slide comes to rest, the clutch 
A and B has moved in the opposite direction, 
reéngaging the feeding The eccentric-pin device 
motion to the cutter slide at the commence- 
the speed increasing and then 
thus 


same relative position as 


between 
gear. 
gives a slow 
movement, 
return to original position, 
sudden, jerky movements. 

This machine weighs 12 tons, and a machine of the 
same type is made for wheels up to 8-ft. diameter by 
12-in. face and 3-in. cireular pitch. 


BS 5) 


ment of its 
slowing down on the 
avoiding any 


as general manager of the 
Bound Brook, N. J., in order 


has resigned 
Electric Co., 


Frederick O. Ball 
American Engine & 


to join with his father, Frank H. Ball, in the carburetor busi- 
ness in Detroit, Mich., under the name of Ball & Ball. 

In a paper presented before the American Society fo 
Testing Materials, dealing with chilled cast iron, particularly 


with reference to its use in car wheels, it is pointed out that 
the difference in the amount of chilled iron has little effect 
on the strength To get a direct measure of the strength of 


the fil nge, 
drop-testing 
ing block 2 in. wide 
throat of the flange 
bored to a 
part of the foundation of the 


crop-testing the flange of the wheels on a small 
with a 25-pound tup falling on a strik- 
with a face having the contour of the 
was tried. The wheel to be flange- 
tight fit on a which forms a 
testing After 


machine, 


tested is mandrel 


machine. some 


experimenting 6 ft. was taken as the height from which to 
Grop the weight, and by taking one given weight and design 


mixture the num 
as the chill 


of wheel, it was found that for the same 
ber of blows to break off the flange is inversely 
This that a soft wheel has the strongest flange. In 
service there are more stripped flanges in soft wheels tha: 


in hard, but this is due to the development of cracks in the 


means 


throat of the flange This suggests that the design of the 
wheel and care in securing enough chill are more important 
than differerces in quality or source of the iron. 
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American farmers, at least, are profiting by the war in 


Europe. Wheat, of which the farmers are harvesting the 
largest crop on record, has sold at over $1. 
* a * 

Reports from Moline, Ill, are to the effect that the Deer 
Mansur Co., makers of agricultural implements, reopened its 
shops the middle of July, and other companies put a large! 
force to work on Aug. 1. 

An order for 6,000,000 furnace brick was recently awarded 
to the Harbison-Walker Co. These brick are for relining 
blast furnaces, and the order indicates an early resumption 
of operations at some stacks. 

* * * 

The locomotive roundhouse in the yard of the Yazoo & Mis- 
sissippi River Valley R.R., at Nonconnah yards, south of 
Memphis, Tenn., has been finished. It is expected that work 


will soon start on the shops and layout of the yard 


ba is * 


The Texas Railway Commission has approved the contract 
made by the St. Louis, Brownsville & Mexico Ry. to purchase 
new equipment to the amount of $800,000. This will include 
20 locomotives, 800 box cars, 20 tank cars, 10 cabooses and 10 
passenger coaches 





NEW PUBLICATIONS 





Evaenvensenssnnnnvenee 





LINK MOTIONS, VALVE GEARS AND VALVE SETTING By 
Fred H. Colvin. 101 pages, 4x6 in., published by The Nor 
man W. Henley Publishing Co., New York. Price, 50 cents. 

This little book, which was written to explain the so called 
mysteries of valve setting, is now in its third edition It 
been enlarged to include the valve motions, 
being tried out, to some extent, on the different railroads of 


has 


newer which are 


the country. 

AUS THEORIE UND PRAXIS DES RIEMENTRIEBES. 
(Theory in Practice of Belt Drive) By Fritz Adolf Boes- 
ner. Seventy-five, 11x7%-in. pages, 17 cuts and 5 tables, 
paper covers. Price, 5 marks ($1.15). Polytechnische 
Buchhandlung, Berlin, Germany 
Every engineer knows the difficulties which are to be met 

with in dealing with the question of belt drive and in this 


book 
this 


will be handling 


question. 


found 
Instead of 


theoretical formulas for 


the 


some 


constant tension proportions 


used in the old formula, changeable tension proportions are 
used in the new and these are fixed by the strength of the 
belt and the thickness A table gives the practical use of 
this formula and also shows the percentage of yield and the 
duration of service which can be obtained from the belts 
Another table shows the influence of centrifugal force. 


The service of the belt depends on its safety in working, 
on the length of life that is desired, and the mechanical 
efficiency of the belt. 

As an example the change of a big spinning mill from 
rope drive to belt drive is given. 

A table of 26 belt drives has been recorded by various 
notable professors on the new formula. This table shows 
that belt service of from 30 to 35 ke. 1lcn. through the sec- 
tion of the belt has given excellent practical results 

A few notes are given on the installation costs for new 
drives and some details are given of the belt drive Boesner 


with some examples of its application in large 


shops 
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EK. G. Buckwell, 
Cleveland, Ohio, 


‘leveland Twist Drill Co 


extended I 


secretary of the ¢ 
sailed on Aug. 1 for an luropean 


business trip. 


A. J. Dougherty, formerly works manager of the Bur- 
roughs Adding Machine Co., Detroit, Mich., has just returned 
from a long European pleasure trip 

L. E. Honeywell, formerly assistant manager of publicity 
of the National-Acme Mfg. Co., Cleveland, O., has succeeded 
Paul E. Ryan as manager of the department 

Hugo E. L. Mey has resigned as superintendent of the 
Stronach Door Check Co., Chicago, IIL, to accept the position 


of superintendent of the Walker Starter Co 


Lacon, Il 


the new plant of 


Paul E. Ryan, until recently publicity manager and assist- 
ant manager of foreign sales for the National-Acme Mfe. Co.. 
Cleveland, Ohio, has become general manager of sales of the 


Osborn Manufacturing Co., Cleveland, Ohio 
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Soenneessnnonnvenenennasensarenerenes Hr eeeveneennoney 


Current Prices of Shop Ma- 
terials and Supplies 








PIG IRON was quoted at the following prices, at the points 
and time indicated 
Aug. 1, July 3, Aug. 2, 
1v14 1014 1913 
No. 2 Southern Foundry, Birmingham $10.00 $10.25 $10.50 
No, 2X Northern Foundry, New York 14.50 14.50 16.00 
No. 2 Northern Foundry, Chicago 14.00 14.00 15.00 
Bessemer, Pittsburgh... 14.90 14.90 16.90 
Basic, Pittsburgh...... 13.90 13.90 | 15.40 
MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 
NEW YORK 
~Cents per pound—— 
Copper, electrolytic (small lots) ° 13.75 14.50 
Tin . 31.10 42.62) 
Lead 3.00 3.90 | 4.35 
Spelter > 00 5.05 05 
Copper sheets, base 18.50 19.00 20.00 
Copper wire (carload lots) 15.00 15.00 18.00 
Brass rods, base 13.62} 13 62 17 00 
Brass pipe, base 16. 00 16.00 21.00 
Brass sheets 13.87) 13.87) 17 
Solder } and } ’ 22.00 27 
*Dealer in New York refused to sell copper and tin except 
to old customers and on contracts which stipulated that the 
price should be determined late! 
tNominal at 25 cents 
STEEL SHAPES FROM JOBBERS'’ WAREHOUSE, NEW YORK 
Cents per pound — 
Steel angles base 1.85 1.80 2.25 
Steel T's base 1.00 1.85 2.30 
Machinery steel (bessemer) 1.85 1 85 2 OF 


JOBBERS'’ WAREHOUSE, NEW YORK 


Cents per pound 
> 70 


STEEL SHEETS FROM 


No. 28 Black 2.00 e.6 3.10 
No. 26 Black 2 0 2 oO 3.00 
Nos. 22 and 24 Black 2.45 2.55 | 2.95 
Nos. 18 and 20 Black 2.40 2.0 | 2.90 
No. 16 Black 2.35 2.45 | 2.85 
No. 14 Black.. 2.25 2.35 2.75 
No. 12 Black 2.20 2.30 2.70 
No. 28 Galvanized 3.60 3.70 1 
No. 26 Galvanized 3.30 3.40 3.00 
No. 24 Galvanized 3.15 3.25 3.75 
STANDARD PIPE continues unchanged The following 
discounts are allowed from store in New York: 
Black Galvaniza 

4 to 2-in. ‘ ° 79% 70° 

23 to 6-in 78°, 6a 

7 to 12-in 75% 64° 


At these discounts the net prices in cents per foot are: 
Black Galvanized Black Galvanized 
}-in.... 2.41 3.45 2}-in 12.87 18.04 
l-in 3.57 5.10 3-i1 16.83 23.71 
1}-in $.83 6.90 4-in 23 98 33 79 
ifin ah dai 5.87 8.25 5-in 32.56 45.88 
2-in.... 7.77 11.10 6-in 42.24 59.52 


DRILL ROD sells to consumers at the following discounts 


Third grade, 65 second grade, 40 off and first grade, 
25° oft 


At these discounts the net follows: 


prices are as 





ROUND POLISHED DRILL ROD 
Price in Cents per Pound 
First Second Third 
Size, In ( cle Grade Grade 
49/64 to 1}-in... 37.50 30 00 17.50 
33/64 to [-in 41.25 833.00 19.25 
7/16 to }-in 15.00 36.00 21.00 
0.178 to 0.4218 25 1.00 26.25 
0.125 to 0.175 62.2 9 SO oo OF 
0.101 to 0.120 “7 ) mL weer) 
ZINC ft spetter called it the trade ine, 
sell at lot f » | In st ll lots, the 
price is 
COKE Business is less ict ‘ t t | pt h pl nt of 
furnace coke can be had at $1 For 72-hr. found: col 
$2.25 to 2.30 is demanded for prompt, and $2.35 to 52.50 for 
contracts 
MACHINE BOLTS are enerally quoted to consumers at 
60° off the list price, but the case of ste \ istomers ar 
big orders, gwenerous concessions at heir made At the rats 
of 60% the following not pr hold t dollars per 100 
Diamet 
Length , “ 
in $ a8 Ri 8 +. 08 £4 0 Si { 
2 in : 0.71 ».8 24 30 1.48 H.4 
2% in.. 0.74 0.89 38 3.52 4.76 6.76 
8 ir 0.77% 0.94 2.54 3.74 5.04 i 
See: Mdaneunee 0.81 0.99 2.69 3.96 5.32 7.48 
COLD-DRAWN STEEL SHAFTING is sold to consumers 
at about 45° discount off list prices At that rate the net 
prices per foot are + In 4.95< 1 in., 8.036 1% in., 12 Ghee 
1% in., 15.29c.; 11 in 16.50« 1% in., 19.36c.; 1% in., 22.44 
1% in., 5.79c.; 2 in., 29.28c. 
OLD METALS bri: the following prices: Heavy copper, 
12.50 light copper, 11.25¢ he machine composition, 11« 
lizht brass, 6.75<« brass chips, %& brass turning. 7.50 


COLD-ROLLED STEEL in rounds, squares, hexagons and 


flats, sells at 45% off the price lists which gives the fol- 
lowing net prices: Rounds, 4 @\%-in., 5.5« a in., 4.67%c.; 
% @%-in., 3.85c.: %& @ti-in., 3.30¢ Squares, 4 @ti-in., 6.6c.; 
% @th-in., 5.5¢ Hexagons, % @ii-in., 5.5c.; &@*%-in., 4.40, 
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METAL WORKING 
NEW ENGLAND STATES 

The Dane Machine Co., Salem, Mass., whose factory was 
recently destroyed by fire, will begin reconstruction in a short 
time 

A. H. Smith, Salem, Mass., will purchase a traveling crane 
and other iron foundry equipment for the plant which will be 
erected at Salem to replace that destroyed by the fire. Noted 
July 16. 


On July 26 fire destroyed the garage and blacksmith shop 


of Franklin J. Millard, Cottage St., Sharon, Mass. ,088, 
$10,000. 
On July 21 fire destroyed the garage of Jackson & New- 


It will be rebuilt 


Loss, $25,000. 


Worcester, Mass. are 
concrete garage 


ton, Somerville, Mass 


having 
[ed- 


Green St., 


Kelly & Shapiro, 
L00x50-ft. 


plans drawn for a one-story, 


win T. Chapin, State Mutual Bldg., Worcester, Mass., is the 
Arch, 

Herman Gross, 82 Pleasant St., Hartford, Conn., has 
awarded a contract for a one-story, 28x73-ft. brick garage, 
to be erected on Sigourney St George Zunner is the Arch 

The Winchester Repeating Arms Co., New Haven, Conn., 
will build a $12,000 addition to its factory on Winchester 
Ave. It will be 21x45 ft., three stories hich and of brick and 
steel construction L. W. Robinson is the Arch 


The Seth Thomas Clock Co., Thomaston, Conn., plans to 
construct additions to its plant which will cost about $100,000. 


MIDDLE ATLANTIC STATES 
R. E. Sluyter, Arch., Grange Bldg., Herkimer, N. Y., will 
receive bids for a two-story garage and worshop to be erected 
for CC. D. Thomas 


The Remington Arms Co., Ilion, N. Y., will erect a four- 
story, 40x128-ft. addition to its plant. Estimated cost, $60,000, 
W. FE. Noaidle is Mg 

The Bedford Mfg Co., Mt. Vernon, N. Y., has commissioned 


tory, to 


Sigmund A. Guttenberg to prepare plans for a new fa 
spark 


be erected in Pearl St. The company manufactures 
plugs The cost will be $20,000. 

The Ward Motor Vehicle Co., Mt 
work on its new plant, on South Fulton 
capacity of 1200 cars a year. 


Vernon, N. Y., has started 
Ave. It will have a 


The E. R. Caldwell & Sons Brass Co., Syracuse, N. Y., has 
awarded the contract for the erection of a foundry and ma- 
chine shop of brick and steel construction on West Fayette 


St 

Dover, N. J., 
destroyed by 
140x448 ft.; 


Boynton Co., 
recently 
foundry, 


The plant of the Richardson & 
manufacturers of heating appliances, 
fire, will be rebuilt on the same site. A 


machine and mounting shop, 100x300 ft., and wood and iron 
pattern shop, 60x300 ft., are the buildings to be erected. John 
Couper, Engr., will be in charge of construction Noted 
July 9. 

The Raritan Copper Works, Perth Amboy, N. J., operated 


by the Anaconda Copper Mining Co., will install new refining 
furnaces and apparatus. 

The Petrye Express Co., Trenton, N. J., will receive bids 
for the construction of a two-story. 75x116-ft. brick zarage 
on East State St. It will cost $14,000 

A. Roland Garber, Abington, Penn., 
garage, to cost $6000. 

On July 25 fire destroyed the garage of George W 
drick, Ithan, Penn. Loss, $15,000. 

Kahn & Greenberg, Philadelphia, Penn., 
mobile service station on Chestnut St., near 
proximate cost of $150,000. 

L. Neissen, 12th St. and Oak Lane, Philadelphia, Penn., will 
erect a one-story garage. 

John Overn, Juniper and 
will erect a one-story, 32x112-ft. 

The Aluminum Co. of America, Pittsburgh, Penn., states 
in reference to an item printed last week that the land in 
Edgewater, N. J., has been under option for three years. No 
plans, even of a tentative nature, have been drawn and the 
company has not even decided to close the option. It seems 
certain that nothing will be done for a year or more in the 
way of plant extension. 

The McKeesport Tin Plate Co., Pittsburch, 
nov_nced that plans are being prepared for 18 
erected at its Port View works. 

The Petroleum Products Co., Pittsburgh, 
a fireproof garage and warehouse at 39th St 
The estimated cost is $106,000. 

_ It is announced that the Valley Mold & Tron Co., of Sharps- 
ville, Penn., will erect a big ingot mold plant at Lebanon, 
Penn., to Supery the Eastern market. Plans for the new 
foundry are being prepared and it is said that an expendi- 
ture of $500,000 will be made. 


The Templeton Co., Tyrone, Penn., will build a two-story 
brick garage and general automobile supply and repair shop 
on Pennsylvania Ave. 

The Phillips Can Co., Cambridge, Md.. has comnleted nlans 
for a new factory which will have a daily capacity of 250,000 
cans. 


will erect a two-story 
Ken- 


will build an auto- 
23d, at an ap- 


Florist Sts., Philadelphia, 
garage, to cost $5000. 


Penn., 


Penn... has an- 
mills to be 


Penn.. will erect 
and Grant Blvd. 
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New and Enlarged Shops 
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SOUTHERN STATES 


On July 26 fire destroyed the garage of John G. Corley, 
611 West Grace St., Richmond, Va. Loss, $40,000. 
The Kimbrough Auto Co., Greenwood, Miss., recently in- 


corporated with a capital stock of $50,000, will equip a garage 


and repair plant. W. M. Kimbrough is one of the incorpo- 
rators. 
The Lookout Bending Co., Chattanooga, Tenn., will build 


a factory at Sulphur Springs, Ga., for the manufacture of 


automobile rims. 

Cc. B. Crook, 
repair shop 

The Standard Milk Machinery Co., Louisville, Ky., plans to 
equip a plant on West Main St. for the manufacture of bottle 
washers, filters and pasteurizing equipment. C. Moraensen is 
Mer 

The Queen & Crescent Route, Cincinnati, Ohio, has pur- 
chased a site in Ludlow, Ky., for the purpose of constructing 
shops, estimated to cost $100,000 


Dyersburg, Tenn., is building a garage and 


WEsT 
plant of the Davies Mfg. Co., 
gas-heated flat irons Loss, 


MIDDLE 


On July 23 fire destroyed the 
Akron, Ohio, manufacturers of 
$12,000 
Ohio, will build a two-story 
to cost $10,000. 


Ave., 


Cincinnati, 
Ave., 
1416 Hough 


George Welsh, 
garage at 664 Glenwood 


The American Stove Co., Cleveland, Ohio, 


will make alterations and improvements to its plant costing 
$5000 

The Holland Trolley Supply Co., Cleveland, Ohio, manu- 
facturers of street railway appliances and electrical equip- 
ment, is building a three-story brick factory at 1623 East 43d 
St 

The Willys-Overland Co., Toledo, Ohio, automobile manu- 
facturer, has planned to increase the working space in its 
plant by the erection of additions aggregating more than 
1,000,000 sq.ft Noted May 238. 

The new automobile manufacturing plant at Tenth and 


Ind., for the Stutz Motor Car Co., is 
Stutz is Pres. 


Tipton, Ind., are 


Capitol St., Indianapolis, 
nearing completion Harry 

The McEntee Plow Co., 
pared for a new factory. 

Otto Misch, Arch., has awarded the contract for a four- 
story brick and steel manufacturing plant, to be built on Mel- 
drum St., Detroit, Mich., for the American Auto. Trimmings 
Co. Estimated cost, $36.500. 

Smith, Hinchman & Grylis, Archs., 
awarded the contract for a one-story brick machine shop 
addition to the factory of the Detroit Gear & Machine Co., 
Franklin and Antoine Sts., Detroit, Mich. 

The Ford Autcmohbile Co., Detroit, Mich., 
assembling plant at East Washington and 
dianapolis, Ind 

Dodge Bros., automobile makers, Detroit, Mich., have an- 
nounced through their secretary, A. L. McMeans, that plans 
are being completed for a $1,000,000 addition to their plant. 
They will place a new automobile on the market about Oct. 1. 

D. B. Moore, Arch., 200 Tussing Block, Lansing, Mich., is 
preparing plans for a three-story, 56x114-ft. factory for the 
Michigan Screw Co. Estimated cost, $40,000. 

The Commonwealth Edison Co, Chicagu, Tll., will build a 

i Adams and Clark 


having plans pre- 


have prepared plans and 


will erect a new 
Oriental Sts., In- 


$5000 garage in addition to its plant at 
Sts. Holtz & Fise are the Archs. 

The Kellogg Switchboard Co., Chicago, IIL, is building a 
four-story brick factory at Aberdeen and Adams _ Sts. 


Graham, Burnham Co., are the Archs. 

Rids will be asked for building and equipping three ma- 
chine shop buildings for the Milwaukee County House of 
Correction, at North Milwaukee, Wis. In addition, the plans 
call for twelve reinforced-concrete buildings. The constrve- 
tion work will cost $550,000. Louis G. Widule is County Clerk. 
Leenhouts & Guthrie, Milwaukee, are the Archs. 


WEST OF THE MISSISSIPPI 
The Green Foundry Co., Des Moines, Towa, has purchased 


a site near 31st St., and will build a large foundry 
Jennett & Diam, Mystic, Iowa, contemplate the construction 


of a garage. 
Olson & Ekberg, Foreston, Minn., will soon construct a 
one-story concrete garage. 3 
’ W. Conley, 1841 Selby Ave., St. Paul, Minn., plans to 


build a garage and repair shop on Mackubin St., near Mar- 
shall Ave. 

It is reported that the Anaconda Copper Mining Co., Ana- 
conda, Mont., will install a new copper refinery at Great 
Falls, Mont., to handle part of the copper now being shipped 
to Perth Amboy, N. J. The plant will have a capacity of 
about 10,000,000 Ibs. of copper per month and is estimated to 
cost about $700,000. 

The Hamilton Garage Co., St. Louis, Mo., is building a gar- 
age at 5835 Delmar Boulevard. 

The Northwest Motor Co. Amarills. Tex. hes rded a 
contract for the construction of a brick garage, 606x150 ft., at 
Polk and Seventh Sts. 
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New 


SY NOPSIS—Our knowledge of the power required to 
limited. These 


boo 





yr 


By 


do specific machine work is much too 
lests show the re sult of consistent erpertments, on stand 


ard nid hines and with standard lools. and add Me uch lo 


our available data on the impor lant sub ect of dri ind 
metals. The formu las worked out from these tests should 


prove of great value lo designers ge nerally. 


= 
The Cincinnati Bickford Tool Co., Oakley, Cincinnati, 
Ohio, recently completed a set of drilling tests which 
are here recorded. These were made with a view to as- 
certaining the laws governing the power absorbed by a 
radial machine in driving different diameters of drills at 
various speeds and feeds when operating in ordinary cast 
iron and machinery steel. 
DescriIPTION OF APPARATUS 
The tools employed consisted of a 6-ft. Cimeimnati 


Bickford 


regular 


llang Data 
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from 6-ft. Radials 


NORRIS* 
ess a drill broke, it was sharpened but once for each ser- 
ies. That is to say, starting with a proper vround 
drill it was not re-sharpened until the cast-iron tests 
were completed and we were ready to enter upon those 
in steel. We began, in each case, with the minimum 
feed at which it was intended to operate and then made 
live tests at increasing speeds before passing to the next 
higher feed, 

MaTertaL Drittep 
The chemical composition and physical properties of 


those of the stee] 


the cast iron were not ascertained but 


were; 

Carbon, per cent 0 IS6 
Manganese, per cent 0 54 
Silicon, per cent 0.09 


Sulphur, per cent 0 50 


Phosphorus per cent 0 O85 
rensile strength in lb., per s 56,200 
Elastic limit, in Ib 34.200 
Elongation in 2 in., per cert 37.5 
Reduction of area, per cent 66.0 





plain radial, Fig. 
1, a 20-hp. direct- 
connected, vari- 
able-speed motor, 
a direct-current 
machine-tool con- 
troller made with 
16 contact points, 
a graphic record- 
ing wattmeter in 
which the  full- 
scale reading is 
equal to 200 volts 
and either 45, 90 
or 120 
according to which 


amperes, 


size shunt is used, 
as well as a Mor- 
ell system tacho- 
meter having a 
range of 40 to 


5000 r.pm. This 








Mover or Pro 
CEDURI 


Our first 


Was to tLesl Lin 


step 


Wattmeter for a 
curacy, the SOK 
ond = to ascertain 


the  effic lene y of 


the motor under 
various loads and 
the third to draw 


the input-output 
curve shown in 
Fig. 2, showing 


proportion ol pow 
Cl absorbed ly t! e 


motor and deliv 
ered, We next 
listed the actual 


speeds obtainable 


at the spindle and 
then prepared a 








outfit afforded a set ol blanks 
choice of five AM MACHINIST ruled as shown 
feeds and 48 in Table 1.) In 
speeds and per Fig. 1. Tue Macuine Usep in tHe Tests column 1 we ot- 
mitted recording tered the sequence 
an intake up to the full overload capacity of the motor. number of the test, in column 2 the three feeds we pro- 

posed using, in column 3 the five speeds at which we 


DrILus 

The tests were made with 1-, 114-, 114-, 134- and 2- 
in. drills of the forged twist type and with 2-, 214-, 214-, 
2%4- and 3-in. ones of the flat twisted stvle. All were 
practically new and such “touching up” as they received 
did not alter the width of the chisel point, included 
angle or keenness of cutting edge given them by their 
manufacturers. 


DESCRIPTION O} 


How tHe Dritts Were Operatrep 
Each drill was subjected to at least 15 tests in both cast 
iron and machinery steel. The former was drilled dry 
and the latter under a stream of cutting compound, Un- 


_ *Mechanical engineer, the Cincinnati Bickford Tool Co., 
Cincinnati, Ohio. 


would like to operate a 14%-in. drill and in column 4 the 
positions in which the lever for the controller and back 
must be placed to obtain speeds nearest to those 
wanted. 

This done, we commenced with the actual drilling. The 
record obtained while using the 11%4-in. drill is shown in 
Fig. 3. The figures at the left of the dashes represent the 
those at the right 
give the actual speed at which the drilling was done. This 
shows that test No. 31 was conducted at a speed of 154 
After these figures had 
Table l. 
It is read- 


gears 


sequence number of the test, while 


r.p.m., and consumed 3,% hp. 


been entered in columns 5 and 6, of it was 


an easy matter to obtain those for column 7%. 





AMERICAN 


MACHINIST 





Vol. 


i. Na: 7 








266 
ily seen, for instance, in Fig. 2, that an input to motor devising of six formulas, which assumed the following 
> os ro, I P ’ 
of 35". hp. corresponds with an output ol ez fp., that form. 
when the motor absorbed 4,'¢ hp. the machine received Tur Formetas Derivep 
27%, and so on, One- to two-inch drills of the forged twist type: 
., =a " ae ee : ‘ Cast iron, back gears disengaged : 
ol per Desired Speed ot Speeds Horsepower 1 3 08 
t i te evers tanec ) t oor 5 P 
les Rev Ft te V I r Or , ned rg —_ hp. 0.335 d'? f0 88 348 
1 0.013 60 153 t-I 154 3% =\6 ° d+ 0.6 
S) 0.018 70 i78 Hi-l 178 tis 25 j 
53 0.013 st) 4 a | 204 +} $i, ; 
4 0.0138 Th) 229 1-1 228 Ss 3) Particulars of Drills Cast-Iron Machinery-Steel 
+4 0 O13 ow 254 12-1 255 rik +} Type Diam 
ot of Speed of Drill Feed per Revolution Feed per Revolution 
st 0 OLS Ho 153 1-| 152 1,4, th Drill Drill Rev It 0.013” 0. O18” 0.024” 0.009” 0.013” 0 OLS” 
:7 0 O18 70 178 bie. 177 Hie 7) Forged ! 229 60 1 S4 2.37 2 96 2 84 3.92 5.23 
3s 0.018 sO 14 s-l 2065 a 41’ 1 267 70 2.38 2.93 3.72 863.87 $94 658 
0) 0 OLS ao oy 10-1 230 vs Ds l 300) sO 2 81 3.61 150 4.33 5.98 7.96 
10 0 O18 Ow 54 12-1 254 7 4 l 344 90 3. 28 1.22 >. 26 5.06 699 93 
; : l j82 100 3.76 1.83 6 03 5.79 8.00 10.66 
1] 0.024 Hi) 153 ‘ o-4 216 43 1} 183 60 2.17 2.78 3.47 3.33 4.60 6.14 
12 oO O24 ra 17s ) ; Ad at *6 1} 214 70 2? 6S 3.44 1 20 4.12 5.70 7.30 
Ss 3 mod — Pe oar 71 eh 1} 245 80 $19 410 511 491 6.79 904 
4 Oo O24 on 220 0 <4 7 — 14 275 Ow ; OS 4 74 > 91 5.67 7.84 10.45 
Ob 0 O24 LOO 254 12 26 i ‘6 1} 206 100 1 20 5 390 6.73 6.46 8.93 11.90 
rABLE 1. METHOD OF TABULATING THE DATA 1} 53 60 2.41 3.09 $85 3.76 5.20 6.92 
” 1} 178 70 2.92 8.75 + 6S 4.57 6.31 s 40 
Mur next step was to plot the =e net powers, column be 1} 04 sO $45 t 3 » 53 5 40 7.46 9 93 
. : 1} 229 oO ; 906 > O9 6.35 6.20 8.56 11.40 
as ordinates on a base of horsepower, Fig. 4. When this 254 Wo 447 S75 717 7.00 9.66 12.88 
" | { 1] : . P P , AT 1; 13 i) 2 67 3.45 1 2S + 11 >. OS 7.58 
had been done for all sizes of drills, an attempt wa ii ++ 70 93 815 5817 497 626 O14 
] , wens P + ' sl] ae 1} 175 sO 3 78 + 86 6.06 5 82 8 4 1072 
made to devise an equation applicable to al , It wa 1} 196 TT) 1 31 > 4 6 91 6. 64 9.17 12.21 
found. however, that the tests would have to he grouped 14 21s 100 1860 625 779 749 10.34 13.78 
. } . : . 2 115 60 > SN ; 70 + 61 $43 6.12 8.15 
accordime to thre type ol the drill and the train ol vear- > 134 71) 3 44 1 42 — 5 34 7 39 9 76 
; ; mm aa fee eae ’ 2 153 sO 1.01 9.15 642 6.17 8.52 11.35 
ine through which it was driven. This necessitated the : 7 ao 1.01 5.15 6.42 6.17 8.52 11.35 
» 191 wow 5 14 6 60 S 23 7.92 10.98 14.56 
7 F. T 2 115 HO 2 78 3 4 $ 38 403 5.71 680 
: T —" 4 a. 2 134 70 3 33 $. 24 24 $80 6.83 9.34 
f 2 153 sO , 8S 1.93 610 5.55 7.95 10.87 
E 2 172 oo 1 42 5 63 6 O68 i. 38 9.07 12.40 
2 191 LOO 107 6.32 7.82 717 10.20 13.94 
Q } j 21 102 60 $12 , OS 192 $ 5l 6.42 8.76 
- | 2} 110 70 3 73 4 74 > St 5 38 7.64 10.45 
: 2) 136 xv) $ 33 » 51 i 81 6 24 SSS 2.14 
4 2} 153 wo $93 6.28 7.76 7.12 10.12 13.84 
2 / 2) 170 100 554 7.04 871 7.98 11.36 15.52 
me ~ J 2} 91 7 “oe 1.15 >. 28 i) 4 5.98 Ss oO 11 62 
co r 2 107 ral $.12 » 24 6 42 5.94 S44 11. 44 
- A 2 }22 x0) 1 76 6.05 7.40 6.86 9 76 13.34 
4 A 2 138 oo » 40 6.92 S56 7.84) #11.16 15 25 
7 | 2 153 1oOw 6 OS 7.74 9 SS &. 7? 12 48 17.05 
5 Y 2: 83.4 60 155 79 7.16 6.54 9.31 12.72 
5° 23 Q7 2 70 » 30 HSS Ss 48 4.40 11.05 15.07 
= yi 2} 111 si) , 19 6 60 S17 7.48 10.65 14.55 
i a T 23 125 an > oOo 7. 4 IS &S 51 12.10 16.53 
. Wa 23 139 Loo “6 s 40 10 41 9 38 13.55 IS. 52 
2 f- ; 76.4 60 $94 6.38 7.77 7.10 10.10 13.80 
& ( x9. 1 70O* 584 742 9.18 8.39 11.94 16.32 
¥ “ ; 102 30 5.62 7.15 SS S11 1154 15.76 
L Fa | 3 114 oO 6.33 S05 9 OT 9.14 12.98 17.75 
oa / 127 100 7.10 9 083 11.18 1023 14.55 19.90 
4 “ rABLE 2 Power consumed by a Cincinnati Bicktord, 6-ft Regular Plain 
ff radial Dr fitted with Variable Speed Motor. in driving | © 2-inch twist 
Af ‘ ' t itis of the rged type and 2- to 3-inch drills of the flat twisted type i r 
F | nachinerv-steel at Various speeds and feeds 
Denne JL . ~ . 267 
2 3 4 5 © | 8 ™ OPK 
Horsepower Deluwered to Machine  An-Macmunsr ob4 / 
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Machine steel, back gears disengaged: 


] $08 


— (7 + =) 


hp. = 1.218 d' + 


fe ‘4 r 


Two to three-inch drills of the flat twisted type: 
Cast iron, back gears disengaged: 
+ OS 
hp. = 0.21 d':% 79 “Ir 348 
l i (5 + 106 
(‘ast iron, bac k gears eherged: 
l $ OS 


hp. = (),252 d' ved a 741 > 348 


(a toc) 


back years disengaged : 


Machine steel, 
] + OS 


hp. 1.12 d' “— ae S48 | 7 oh nal 








Machine steel, back gears engaged 
| + OS 
hp. = 1.34 70% |p 348 | 
d 4 O.6 
The values deduced from these formulas are gi) 
Table 2, in which asterisks are used to signify what 
were made with the back gear engaged. An idea ol 
Cast-lrot Dian Stee! 
Rev Feed Smith Norris Drill Re Feed Smitl N 
1s4 0.0119 1. 167 1.195 1 220) Oo O100 ? S63 4 
i47) 0.0129 1.457 1.558 1} 184) 00108 $574 ; 
122. 0.0136 1.748 1 Si4 l 15380 O14 1. 285 i ti 
105 0.0144 2? O3S 2 S80 1} 131 0.0121 5 O05 > 34 
QQ? 0. O150 2 328 2 450 2 115 0.0126 >. 715 5 OH 
rABLE 3 A COMPARISON BETWEEN THE SMITH NET VALI 


AND THE NORRIS’ GROSS ONES 


reliability of this table is afforded by Figs. 4. 5. 6 


} results obtained 


thie 
S1Ze of Cal h type ol drill when O} 


which exhibit with the interme 


erated 
A comparison of the 


and machinery steel. lines dra 


formula, with the dots representing the actual 





orc vist Machinery Steel 
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Values as having “been caleulated from the 


speed and feed recommended by drill 


Worxshop use.’ 
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conducted by Dempster Smith, associate member of th 
Municipal School ol Techn ouy Manchester. Keng and 
His investigations extended over a period of three vears 
and resulted in the publication of the most trustworthy 
data of which we are cognizant. \ portion of two of 
his tables is reproduced in Table 3. Tle speaks of the 
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what they should do, as each larger size drill is a less per 
cent. greater than the next smaller one. In other words, 
a 114-in. drill is 25 per cent. larger than a 1-in., but a 
’-in. is only 8.3 per cent. larger than a 234-in., and 
should not, therefore, cause as rapid an increase in power. 


APPLYING THE FORMULA 

In order that the usefulness of the formulas will not 
be limited to who knowledge of log- 
arithms, we give in Tables 4 and 5 the values of all quan- 
tities having a decimal exponent which, used in conjunc- 
tion with a admit of any question being 
answered in a moment. Thus, if one wishes to ascertain 


those possess a 


slide-rule, 


100 
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Twistep Dritt In Cast Tron 
6 









ve Ew 
¥ Machinery - Steel 


: a oe + 





Horsepower 























Diameter of Drills Art Machner 


CHartr or Power Usep 
Tro 2-In. Dritts 


Fia. 8. 


BY Il- 


the power required to drive a 244-in. forged drill in cast 
iron at 145 r.p.m. and 0.015-in, feed, he has but to deal 
with the following simple equation : 

Hp. = 0.335 &K 2.756 & 0.02483 & 145 — 13.86 


READING THE CURVE 


After having satisfied ourselves of the reliability of the 
figures given in Table 2, we plotted them as ordinates 
on a base of diameter of drill in inches, as illustrated in 
Fig. 9. 
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With a set of curves such as this, one can answer al- 
most any question that is likely to arise. Those asked 
most frequently are: 

(1) What power does the machine consume in driv- 
ing—let us say, a 242-in. drill in steel at 100 ft. cutting 
speed and 0.013-in. feed ? 

Answer, 13.8 hp., is read opposite cross A, which rep- 
resents the point of intersection of the 243-in. and 100- 
ft. lines. 

(2) What is the largest drill that may be driven in 
steel at, say 80-ft. and 0.013-in. feed without exceeding 
a consumption of 10 hp. ? 

Answer, 2;% in. Is read below the cross B. 

(3) At what cutting speed may a 1,*;-in. drill be op- 
erated under a feed of 0.013 in. steel without exceeding 
7% hp.? Answer, 85 ft. is read at the point represented 
by the cross (. 

RELATIVE Power Required TO Dritt Cast [TRON AND 
MACHINERY STEEL 

shows that the power con- 

with the 1- to 2-in. 


An examination of Table 2 


sumed in drilling machinery steel 


100 


Horsepower 


wo &ae-~w @ wo Ss 





2% 3 


An Machine y 


13 2 24 
4 4 
Diameter of Drills in Inches 
CHart oF Power ABSORBED IN DRILLING Ma- 
CHINERY STEEL 


drills was 15.78 (f + 0.122) times, and with the 2- 
to 3-in. sizes 30.19 (f + 0.055) times, greater than that 
required to drill ordinary cast iron. The values of these 
equations are: 


Fia. 9. 


At 0.013-in. feed, 1- to 2-in. drills = 2.13 

At 0.018-in. feed, 1- to 2-in. drills = 2.209 

At 0.013-in, feed, 2- to 3-in. drills = 2.053 

At 0.018-in. feed, 2- to 3-in. drills = 2.204 
The average of these four multipliers is 2.149, which is 


remarkably close to Mr. Smith’s conclusion that: “The 
torque and horsepower when drilling medium steel is 
about 2.1 times that required to drill soft cast iron with 
tire same drill speed and feed.” 
ANOTHER Set or Tests 

We bave recently plotted another set of tests made on 
what is known as the Cincinnati Bickford 6-foot high- 
speed, high-power, plain radial drilling machine in which 
the thrust of the reversing gears is received on ball bear- 
ings. The tests were made in machinery steel with %4- 
to 2-inch drills of the forged type and 134- to 3-inch 
ones of the flat twisted type. 

Space forbids presenting more than the single set of 
curves shown in Fig. 10, the power required by the ma- 
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chine in driving various diameters of drills through ma- 
chinery steel with a feed cf 0.016 in. per revolution, but 
it will suffice to depict the unusually uniform results ob- 
tained. Although the driving was done through three 
different trains of gearing, few of the tests vary much 
from the lines drawn in accord with the single formula: 


ir 9 
hp. = 0.152 (R + 2.1) d'-29 f° a4 f (= + 0.8) | 
r 


The # in the first expression represents the ratio be- 
tween the speed of the intake shaft and that of the spin- 
dle, if the ratio between these two members is 1 to 1, | 
to 2, 1 to 4 and 1 to 8, as it is in this machine, the first 
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Fig. 10. Power ABSORBED BY THE CINCINNATI-BICK- 
FORD 6-Fr., HigH-SrpEED, HigH-Powerr PLAIN Rap- 
IAL DriLLInG MACHINE Firtep with VArI- 
ABLE-SPEED Motor iN Drivixe Various 
DIAMETERS OF DRILLS IN MACHIN- 

ERY STEEL UNDER A FED. OF 
0.016 IX. pen REVOLUTION 


equation is then equal to 0.152 (1 + 2.1), 0.152 (2 + 
2.1), 0.152 (4 + 2.1) and 0.152 (8 + 2.1) respectively, 
according to which of the head gears mployed. 

The tests represented were made through the 1 to 1, 1 
to 2 and 1 to 4 gears. The first 
of from 260 to 520 r.p.m., the second of from 130 to 260 
and the third of from 65 to 130. 

It will be observed that the greater the ratio of the 
head gears, the greater the loss in efficiency. To drive a 


furnished a speed range 
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l-inch drill at 330 r.p.m. through the 1 to 1 gears con 
sumes no more power than to drive it at 260 through the 
1 to 2 


130 r.p.m. through the 1 to 4 gears consumes 10 hp. 


gears. ‘Then, again, to operate a 2-inch drill at 
while it may be driven at the same speed through the 1 
to 2 gears at an expenditure of less than 654 hp., a say 
Ing of 32% per cent. 

The second expression coincides with the dedue- 
the 1 to 
experiments and in this case applies in all diameters of 
drills, whether of the forged or flat twisted type. This 
representing 


tions made with 2-inch drills in the previous 


we were glad to see and will accept it as 


the variation according to diameter. 
The third that 
ously found for the 2 to 3-inch drills when operating in 


expression f’**, coincides with previ- 


cast iron, is close to Mr. Smith’s f"*?, and is not a great 
way from our previous f’"', for 1 to 2-inch drills in ma- 
chinery steel, which encourages us to recommend it for 


general practice, 


The quantity values given in Table 4 show that the 
52.2 
fourth and last expression, : ; + 6.8/ , «differs 
/ 
l 3. OR 
considerably from our former r 345 | 
| ke O 


and is at still greater variance with Mr. Smith’s findings 
that “The horsepower for a given diameter of drill and 
feed is proportional to the revolutions or the cutting 
speed” and that “if th 
also doubled.” According to this a 1l-inch drill that ab- 
sorbed 2 hp. at 130 r.p.m. would require but 4 hp. at 
260 r.p.m. while our tests show that a 1-inch drill re- 


speed Is doubled, the power Is 


quiring 2 hp. at 130 r.p.m. will consume, at 260 r.p.m., 
7.4 hp. in the regular machine and 5.66 hp. in the high- 
speed one. We are not prepared to say that this differ- 
ence is due solely to the latter machine having ball-thrust 
but know of noth- 


years, 


bearings behind the reversing 
ing else to which it can be attributed. 

That the power absorbed by a machine varies according 
which with 


to the revolutions less an amount decreases 


each larger diameter of drill, is attested by every curve. 
l +08 


The deduced values for both r 348 
d +- 


O.6 


’ 
eo 
ew 


and r 


+ 6.8) are in such close accord with 


have no 


the results obtained in the actual tests that we 
hesitancy in recommending the use of the former ma- 
chines without ball-thrust bearings and the latter for 
those having them. 

Power Consumption AccorpING TO SprEp, FEED AND 


DIAMETER 


Mr. Smith found that “the horsepower for a given di 


ameter of drill and feed is proportional to the revolutions 


or the cutting speed” and that “if the speed is doubled, 


the power is also doubled.” 

This is not in accord with the conclusions reached b\ 
us. The one point in which all our formulas coincide 
lies in the variation with the speed. The values for 


Table 4. Applying them 


] 3.08 
218 (— of are given In 
f -4- Mb 


to the extremes of both types of drills, we have: 
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»” 
20 


Size of Drill Feet Distance Power Absorbed Hp 


1 in. +O 1.756 

1 in 100 4.830 2.75 tol 
2 in OD 2.910 

2 in 100 6.600 = 2 269 to l 
2 in 5O 2.787 

2 in 100 6.320 = 2.268 to I 
3 in mw 4.280 

3 in 100 9 030 2. ll tol 


If one calculates the power consumed by a radial drill 


from the equation 
l 3.08 


348 (7 + rd 


we will guarantee that the result will be sufficiently ac- 


hp. =cir 


curate for all practical purposes, 

In regard to the variation according to the feed and 
diameter, we are not prepared to say more than we 
have. Mr. Smith offered “The following fairly simple 
and approximate expression” for torque: 

T = 1640 d' 8f07 

Our tests indicate that d'*° is nearer correct for the 1- 
te 2-in. forged type of twist drill and d':” for the flat 
twisted ones, and that the index of f is not constant but 
varies from 0.74 to 0.96, according to the type of drill 
and nature of the material operated upon. 

It is the purpose of the Bickford Drill & Tool Co. to 
pursue its investigation of this subject still further, and 
when this shall have been done we may have something 
additional to submit. 


. 


Making Stock in Dull Times 


By Joun R. Goprrey 
I ran across an old friend the other night who was 
one of those fortunate creatures who made a bunch of 


money in the machinery field and retired some years ago 
to take it easy, I started him going by referring to the 
business situation, and he broke loose completely. 

“Yes, [ know business isn’t brisk,” he said, “but a lot 
of these calamity howlers make me tired. You'd think 
the end had come and that nobody would ever want to 
buy a drill or monkey wrench again. There’s more people 

clothe and shelter, and all this 
-if not this week, then next month 


than ever to feed and 
means More machines 
or next vear—but it’s got to come. 

“Pve been through slumps and panics and the trade 


always came back, just as it will this time—it can’t help 


it. And when it comes some of the howlers will be euss- 
ing because they cam’t get out stock fast enough, and 
twill be their own fault, 

“LT always admired Frank Reed up in Worcester, for 


his nerve when times got slack. Other shops would com- 
mence paring dewn the payroll till the overhead was 
about 1000 per cent., but he'd keep going, keep his force 
together and build lathes with the full knowledge that he 
could sell them some time. lie knew plain engine lathes 
were just as much a staple article as boots or canned 
corn, and he knew they wouldnt go out of stvle any 
quicker, 

“He filled storehouses and tied up a wad of money in 
stock, but he it all He knew 
he could build better and cheaper lathes by keeping his 
regular force than by letting them drift into some other 


to call them together after a few 


cot hack—and then some. 


line and then trying 
weeks’ or months’ layoff. 

“When business came back, when buyers wanted lathes 
right away, he got the orders because he could make 
deliveries while others were trving to get things mov- 
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ing again. He worked this same game several times and 
won every time, same as I did in my own line. Of 
course it takes capital, but it pays far better than to stow 
the cash away in an old stocking and wait for the other 
fellow to bring business back. It’s a good plan to do a 
little in that line vourself. 

“Too many fail to realize that machine tools are staple 
products. They don’t go out of style half as quickly 
as some would have us believe. The cone-driven lathe 
is still used more largely than any other and will be for 
some time to come. So the fear of building unsalable 
machines is groundless in the case of lathes, planers, mill- 
ers and other machines of standard types.” 


Too MAKE 


This interested me very much, because it’s the doctrine 
I’ve been preaching for a long time, though I didn’t have 
as many facts to back it up as he did. But it set me 
thinking and also to doing a bit of investigating on m\ 
own hook among machinery builders and dealers. 

And T found about what T expected in the way of run- 
down stocks and general unpreparedness for trade when 
it does come. Dealers whom I know showed me lists of 
machines available from different 
their inability to supply orders if they came this minute 
is hardly less than a crime. Some regular machines were 
entirely out of stock and none were scheduled for two 
months, while others were in even worse condition. This 
taking chances on not getting orders is a heap worse 
than preparing ahead for them—and it isn’t very encour- 
aging to a salesman to break his neck to get an order he 


STOCKS Low To DELIVERIES 


large concerns, and 


knows cannot be filled. 

And what must a customer think about the business 
management of a concern which cannot supply machines 
in dull times any more promptly than when everything 
is rushed to death? Customers want machines at once 
in most cases. This is especially true when trade is slack, 
as they wait as long as possible before ordering and de- 
lavs are then even more exasperating than usual. 

It ; let stocks run so 
low, especially in slack times; must 
wait for deliveries under such circumstances they are 
very apt to demand the right of cancellation of orders 
should the condition of their business change before 
delivery. And above all, it should be remembered that 
the cost of machines can be kept much lower when they 


s surely a short-sighted policy to 
when 


customers 


are built in the normal way. 

* 
Engineers and 
utilization of 


Institution of 
commercial 


the 
the 


paper presented to 
dealing with 


In a 


Shipbuilders, 


sun power, it is pointed out that the uses to which sun- 
power plants can be put are unlimited, but probably from 
their very nature they will be chiefly used, to begin with, 
for irrigation purposes In Egypt alone 100,000 men are 
employed all the year round in doing nothing but filling 
water-courses with buckets of water from the Nile. These 
men will find more useful and profitable scope for their 
labor, and, as prejudice is gradually worn down, industries 
in the tropics will be started which were never even dreamt 
of The Nile valley, rich in everything but nitrates, uses 
70,000 tons of artificial fertilizers per annum, and the con- 


sumption is increasing at the rate of 20 per cent. per annum 


Here, then, is a profitable field for cheap power with the 
supply and demand in the same place. The manufacture of 
artificial ice is another industry which suggests itself as 
being suitable for sun power, and for all evaporators for 
whatever purpose, could there be a more rational source of 
heat? The synthetic production of hydrocarbon gas from 
calcium carbide, which could be produced at a small cost in 


electrical furnaces, using sun plants, gives a means of get- 


tine illuminating gas apart from coal. 
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Purchased vs. Home-Made Power 


By CLARENCI 


SY NOPSIS—Wher 


the shop power house and applied ha 
i 


derived fi 


machines oy 


power is One 


the 


motors, the question sometimes Arise s as to the 


mechanical 


electri 
possible CCONOMY of pure hasing powel from a centra 
electric-power station. A COM parison of existing costs 
and proposed rates often leads to confusion. { new shop 
faces a similar question involving the building of a 
The items to ba 
SOLE points misunder- 


of the facts (lait 


adit apprec tation of relative values is satrer than attem pted 


power house or the pure hase of power 
weighed in making a decision; 


stood: 


judgment based ond Lnowledae 
rules, 

Of the total electric power used in machine shops in 
this country in 1909, two-thirds was home-made and one- 
third was purchased. This fact seems clearly to indicate 
two sides to the question. Going back 10 vears we find 


almost identically the same relation between home-made 
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Fig. 1. COMPARISON OF Sources OF Power For YEARS 
GIVEN 

and purchased power. This is particularly interesting 

because this 10-vear interval had wiinessed a tenfold 

increase in the total electric power used in machine 


shops. and, moreover, in 1899 the total electric power 


amounted to only 10 per cent. of the total power ised, 
while in 190° this had increased to nearly 75 per cent. 
Fig. 1 

The very fact that so many plants continue to use thet 
itself 
home more cheaply 


These relations are shown for convenience in 


own manufactured power seems in an evidence 


either that be 
than purchased, or that many of the points involved are 


power can made at 


very generally misunderstood. At the outset, we are 
inclined to state, as a basis for the following notes, that 


sume shop plants can perhaps produce their own power 
cheaper than it can be purchased, due possibly to pecu- 
to 
reasonable 


central- 
On the 


liar individual conditions or the absence of 


station serviee within a distance. 


kk. CLEWELL, 


other hand, there is, without doubt. much misunder- 


standing on the part of shop managements as to relative 
points of merit in the two cases. It shall be our purpose 


to summarize briefly a number ¢ thes 


quest 1Ons. 


The ¢ 


ENTRAL Powter STATION 
The term central power station has come to mean the 
electric plant which supplies power to a considerable 
territory in distinction to the so called isolated plant 
connected with a given shop. Thus, the ordinary idea 


} 


of the central station is a plant of large size equipped 
and operated so as to supply electric power at a mavxi- 


The 


manufacture 


mum of reliability and a minimum of cost. busi- 


the 
It concentrates 


ness of central to 


station 1s 
this 


of every Improvement and new method to further econ- 


power, 


on one tion and makes use 


Dropost! 


omy. One great physical difference between the small 


station. is the absence of 


isolated plant and the central 


a large and diverse distributing svstem in connection 
with the small plant, which is usually located immedi- 
ately at the point where the power is required. 


\ natural question to ask at this whether it 


pom ms 


is actually more economical to develop power in one 


large plant rather than smaller plants, and 


il SO. what pots ol advantage as the target 


Z2aUu 


plant which 














10-Smal! nlant 
Za # |, 000,000 J arge plant 
annual cost $ 750,0 
nooo” 

Fie. 2. Comparison or Power Costs or TEN 
SMALL PLranrs with One Large PLANT. 
CENTRALIZATION EFFECTS A SAVING 
OF 25 Per CEN’ 
makes Poss ile th s econon is compared W th the indi- 
vidual shop power house: We are confronted at once 
with the necessity of accurate cost dsia on the part of 
the shop plant. The central station makes its definite 
ate, but the individual plant being mer a part of 
the whole shop establishment, ma either charge or not 
charge a number of its general expenses against its 
power-plant operation. ‘To do so is likely to give a 

definite and accurate lea of 1 cost of its homes 
made power; not to do so is to c a lise notion of the 
cost, and besides misleading the shop management itself 
ix opposed to a fair balance metween o methods of 
power suppl 
Another item in this comparison of relative costs, pos- 
sibly of less importance to machine shops than to some 
othe manufacturing concerns, sucl is textile mills and 
the like, is that the use of tl Vproducts o its power 
plant: exhaust steam (or even high-pressure steam) and 


hot water for purposes of manufacture or ordinary heat- 
When these byproducts are mad of they 
to th plant, and the net cost of the jome- 
made power must be found by 


ing. form 


tint 


un economy 


deducting thi savings to 


the shop as a whole by using its exhaust steam. which 
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thus avoids the necessity of a separate heating system or 
steam supply. 

It should be that 
chance when figuring power costs in a shop 
item which 

This fea- 


quite clear, therefore, there is con- 
siderable 
electric plant ‘ leave out 


to introduce o1 some 


can materially influence the final cost value. 
ture is probably responsible more than any other for the 
misunderstanding which arises betwecn practical shop 
men on the relative merits of purchased and home-made 
power, 

LARGE PLANT? 


WHat ADVANTAGES HAS THE 


That it is economical to produce electric power in a 
large central station rather than in a number of smaller 
plants is shown by the fact that in one careful estimate 
by R. S. Hale, 10 small plants, of 2000 hp. each, cost 
nearly $1,000,000 per annum, while one large plant of 
the same aggregate capacity cost only $750,000. These 
relations are shown graphically in Fig. 2. Thus the 
large centralized plant meant a saving of 25 per cent. 
for the same output in its cost. This fact is 
further strengthened by many _ investigations and 
carefully collected data. The fact, therefore, that it is 
cheaper to develop power in a large central plant has 
been quite definitely established. 


| wer 


Shaded area indicates hours of 
operation 
Unshaded area indicates hours 
11 Cent per Kilowatt-hour = P47 © oad 
act 
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oN Power Costs oF Rates or LOADED 
ro UNtoapep Hours. INcrEASING THE FuLL-Loap 
CONDITIONS FROM 3000 Hours To 7200 Hours 
PER ANNUM, REDUCED THE Cost OF POWER 
FROM 1.1 TO O.8c. PER KILOWATT- 
Hour, IN THE EsTIMATE ON THIS 
PLANT, THUs SAVING 25% 


Fig. 3. Errect 


read before the Amer- 
has been shown 


Lardner, 
Engineers, 
station which enable 

such items as 


In a paper by II. A. 
ican Institute of Electrical 
that the advantages of the large 


to produce power more cheaply include 


the ability locate the station at the most suitable site 
for coal and water supply, the reductien in floor space, 
the economy in fuel secured by the use of large ma- 


labor and superintendence where 
saving in 


chines, the economy of 
large 
first 
to many 
ning under a 
of the day than would otherwise 

A brief inspection of these items shows that the cen- 
which, 


units are used in one large station, the 


and the economy resulting from the service 


which means that the station is run- 
greater portion 


COSI, 
customers, 
well loaded condition for a 
be the case. 


tral station has a number of points in its favor, 
if used to the mutual advantage of the consumer as well 
costs than ean be 


are possible factors in lower 


by the individual power plant. 


as itself, 
realized 
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LOAD CONDITIONS AND Cost 


Possibly the largest single consideration, however, in 
the whole question is that due to the conditions of load 
on the plant. It is perhaps hard to realize that the fixed 
charges on a power plant, including interest on the in- 


vestment, depreciation and the like, amount to a rela- 
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Fic. CURVE SHOWING EFFECT ON 
CHARGES OF LOADED AND Uyn- 
LOADED TIME 


tively large part of the total cost of power production. 
These fixed charges go on for the entire 24 hours per 
day irrespective of whether or not the plant is operating 
during all of this time. Hence, if the power house is 
used only a small proportion of the entire 24 hours each 
day, the fixed charges amount to a considerable value in 
the cost of each kilowatt hour or horse-power hour, be- 
cause they must be charged against a relatively small 
number of operating hours per day. 

It has been shown in a typical case that where the 
number of hours of operation are reduced to one-half the 
original value, the actual cost per horse-power hour is 
made more than 25 per cent. greater than before, «due, 
again, to the spreading of fixed charges over a lesser 
number of operating hours in the latter case. These rel- 
ative costs for this particular plant are shown graphic- 
ally in Fig. 3. If the estimate of the power cost in the 
individual shop plant does not include this item of fixed 
charges, the estimate may be very much lower than the 
actual. The central station, by its diversity of 
is much more likely to have fully loaded condi- 


cus- 


tomers, 


tions throughout the entire 24 hours than one small 
plant. This feature represents at once one of the great- 


est advantages as well as one of the points poorly under- 
stood by many and not recognized by others. 

These facts have been clearly pointed out by A. E. 
shows that out of 22. individual 
‘ase except one (and this one represented 
in pur- 


Rickards, who shop 
plants, in every « 
conditions out of the ordinary) there wos a saving 
chased power which amounted to as much as 50 per cent. 
in the most Further, that in a great 
many of these smaller plants the generating apparatus 
was loaded to an equivalent of its full capacity for only 
about 15 per cent. of the entire 24-hour day. 

The point to gain here is that if the plant connected 
with the shop supplies power to the machine tools and 
lighting, it is apt to be well loaded for a part of the 


favorable cases. 
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’ 

aay, 
of the 24 hours. 
charges are effective, and these, exclusive of any labor 


During the hours of no load the fixed 


charges during the unloaded period run up the cost of 
the power in a surprising degree during the hours when 
the power is actually being suplied. A change from a 
large percentage of the 24 hours to a low percentage may 
mean a 100 per cent. difference (increase) in the cost 
of generating the power. Fig. 4, which is from data 
obtained by H. G. Stott, shows graphically how much 
the fixed charge amounts to per kilowatt hour for vary- 
ing percentages of the 24-hour day in which the plant 
is fully loaded. Fig. 5, on the other hand, 
how the total cost per kilowatt hour is affected by the 
percentage of the total 24-hour day for which the plant 
is fully loaded. Hence the central station, with its ad- 
vantage of a more evenly loaded condition and the cor- 


indicates 


responding reduction in costs, can and does offer rates 
which are favorable and often less than the costs in the 
smaller isolated plants. 


SrriKING ADVANTAGES OF PURCHASED POWER 


Not in any sense as an argument in favor of central 
station service, but merely to draw attention to the facts 
important 


of the case, several considerations may be 


Per 


Power 





Cost of 
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GRAPH OF EFFECT ON COSTS OF 
Repuction oF LOApED Time. THI 
ToraL Cost or THE Power Is 
OBTAINED BY ADDING THE Two 
ORDINATES ABOVE AND BELOW 
THE AXIS FOR ANY GIVEN 
Loap Factor 


Fig. 5. 


mentioned. In the manufacture of shop products, the 
attention of the management is, or should 
trated on the production of the commodity which it 


be. concen- 


started out to make and for which the company was 
formed. A power plant connected with the concern in- 


volves a distracting element. It is further almost axiom- 


atic that a man who specializes in a given line can do 
better in that line than others, and it follows, therefore, 
that the central station is probably better equipped and 
able to look after power development than the shop that 
looks upon its power house merely as an adjunct of the 
establishment. 
if as cheap or cheaper than that of the home plant, has 


the advantage of freeing the manufacturer from the re- 


Purchased power from this standpoint, 


but practically not loaded at all for the remainder 
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sponsibility and troubles of running his own power hous 
and insures him better and more steady service than can 
usually be had from his smaller plant. 

Again, from the viewpoint of a new concern, if power 
is purchased, the investment for a new power house con- 
nected with the shop is eliminated, and this reduces the 
capital necessary or provides additional capital for other 
These lead to 


that where the cost of purchased and home-made power 


purposes. items seem to the conclusion 


vantages, such as 


guaranteed by the 


is about comparable, other indirect ad 
reliability and steadiness of the service 
central station, freedom of the responsi lity for the shop 
management due to an absence of a power plant as an 
element in the shop equipment, and kindred factors, all 
argue in favor of purchased or central-station. power. 
Regarding rates, it is perhaps not clear, and at the 
that 
wholesale 
Similarly, that 


which makes use of the power during the hours of usual 


same time should appear reasonable, there must be 
a difference retail 


from the large central station. 


between and power rates 


concern 


small load should have a lower rate then the case where 
In the lat- 
ter instance, the central station is api to require addi- 


power is used at the time of vreatest load. 


tional equipment, if already nearly fully loaded, which 
extra fixed 
Where a large consumer purchases power at a time when 
the central station is relatively lightly loaded, this merel\ 
improves the load conditions and enables the power to 
he delivered at a A rasp of 
these underlying items will aid the shop management 


means an investment and charges. 


more 


less cost than otherwise. 
in gaining an intelligent understanding of proposed rates 
when purchased power is contemplated. 

It should be stated that in this kind, where 
decisions must be made between a definite rate of power 
as offered by the central station on the one hand, and 


CUSCS ot 


an estimated general 


as well as on the costs of coal and labor in the individual 


rate based on shop plant charges 
power house on the other hand, difficulty will always be 
likely to arise in striving to reach a judicious conclusion, 
that it is better 
in reaching such a conclusion to take a broad and liberal 


There ean be but little doubt. however, 


viewpoint which includes all the advantages direct and 
indirect of each system, than to base the decision on a 


minute cost difference which in itself may be erroneous, 
due to methods of bookkeeping and accounting. At the 
same time we do not wish to appear to undervalue a cost 
basis for such comparisons, but would suggest that ac- 
curate and careful cost keeping in the individual shop 
power plant, with due regard to all indirect charges which 
ehould be to the influence 


which the load conditions have on the cost, are useful, 


made against it, as well as 


and, when correct, form a valuable basis for a liberal 
cone lusion. 
Facts To DETERMIN! 

To arrive, therefore, at an accurate busis for obtaining 
shop power costs and to insure an intelligent comparison 
with central-station rates. it follows that the management 
of the individual shop plant should know how much 


power is actually being supplied by its power house and 
what proportion of the entire 24-hour day the equivalent 


full load is on the plant. Observations of this powet 


supplied should be made by means of electrical measuring 


instruments placed in the power house, a wattmeter 01 
voltmeter and ammeter, but preferably the observations 


should be taken bv a watthour meter so as to insure a 
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knowledge of the aggregate output throughout the entire 
day. These readings should be taken under the varying 
conditions at different seasons of the year so that an 
Again, it is important to as- 
the maximum 


average may be secured. 
certain I\ electrical 


requirements are, and this may be done conveniently by 


measurements what 
the graphic recording instruments, which will indicate 
the maximum points of the load. 

this kind form a working basis for 


power costs. The coal 


Observations of 
estimates of actual and miscel- 
laneous plant charges added to the labor may then be 
used jointly with the fixed charges, the latter to be fairly 
proportioned, and the result should be far more satisfac- 
tory and definite than a mere guess as to what the costs 
This, briefly outlined, is the part to be taken 
determination between 

That the whole ques- 


nay be. 
hy the shop management in a 
purchased and home-made power. 


with uncertaiaties is shown by 


tion has been one filled 
the large number of written discussions and arguments 
which have appeared in recent years for and against one 
or the other side. A settlement of the controversy in 
ithe case of each given shop rests larg ly with the shop 
itself. With accurate figures properly interpreted, much 
cause for dispute and uncertainty will be removed. 
F 2 
Brinell Hardness Tests 

As part of the discussion before the American Societs 
for Testing Materials on the subject of Brinell tests, as 
cutlined on page 66, Henry Hess submitted the follow 
Ing: 

Under 2, it is recommended that “the balls should be 
10 mm. (0.4 in.). The balls should be carefully cali- 
hrated before each test to insure that their form is truly 
spherical in all directions.” 

This recommendation either goes too far or not far 
enough. It goes too far because it is impossible to pro- 
cure and it is impossible to make balls that are “truly 
spherical in all directions.” 

The recommendation does not go far enough because it 
does not specify a limit of tolerance. 

Balls can be procured that do not vary by more than 
0.0001 in, plus or minus of a given dimension, in this 
case 10 mm, (0.4 in.) “in all directions.” 

| therefore suggest an amendment to adopt the stand- 
ard diameter of the ball as 10 mm, (0.4 in.) with a per- 
missible variation of 0.0025 mm., or 0.0001 in. plus or 
minus. No ball showing a greater variation, either new 


a result of use, to be emploved. 


This tolerance is entirely feasible, since it is the speci- 


Or as 


fication to which balls are furnished in commercial quan- 
tities for use in ball 

Balls for Brinell test are generally sold at much higher 
prices than the same balls in quantity for ball bearings. 


bearings of high gerade. 


lt is quite feasible to secure balls having an initial ac- 
curacy such as would be indicated by a tolerance one- 
half or one-fourth that of the amendment. 
Such balls would be simply seleeted from among a lot. 
therefore, that of selec- 


suggested 


The only extra cost necessary is, 
tion. 

Under 4, “Measurement of Diameter of Depth of [n- 
dentation,” the error due to the raising of the metal im- 
mediately surrounding the indentation is recognized. In 
the case of soft metals, this error is large enough to de- 
mand recognition, It is quite feasible to eliminate it al- 


together. Many vears ago | practiced a method that did. 
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A plate, with three hard points equilaterally spaced 
about 2 in., as in Fig. 1, was placed on the object to 
be tested. A slight blow from a hammer on each point 
gave three indentations. Exactly similar points of the 
Brinell apparatus were placed into these indentations 


and a ball depression made under one-tenth normal 
load. A simple micrometric measuring apparatus, Fig. 2, 


consisting of a plate with three similar locating points 
end a central micrometer screw was then used after a 
small ball of suitable known diameter (I used one of 3 
mm.) (0.12 in.) was placed in the ball depression. This 
small ball automatically found the lowest point of depres- 
sion. The micrometer serew was then brought down into 
contact with the ball and a reading taken. The Brinell 
apparatus was then again located by the three points 
and the ball indentation increased by the application of 
the full The micrometer and small finding ball 
were then again employed. 

The difference between the second reading and the first 


A cy 


load. 


O 
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BrrneLt. Harpness Tests oF 
gave the depth of impression due to the full load. As the 
first 10 per cent. loading caused a slight compression 
of the material, the second loading of 100 per cent. would 
cause a depression slightly less than if there had been 
This is unimportant, as the entire 
Every 


no initial loading. 
method is one of empirical comparison only. 
necessity is complied with so long as al! conditions are 
alike and the method of the most accurate 
feasible. 

Whatever the method of measurement employed to de- 
termine the depth of ball indentation, one precaution 

The ball should be measured 
Should it show a change in any 


measurement 


should always be used. 
after each Impression. 
dimension of a specified amount, then that test should be 
rejected and repeated with a new ball. 

| move as an amendment to section 4: 
after each indentation, the ball should be carefully meas- 


‘Before and 


less than four diameters and the test re- 
than 


ured across not 
the ball should have changed by 
or 0.0025 mm.. a new ball to be used for the re- 


peated if more 
OOOOT in. 
peat test.” 

It would be well to incorporate in the report a caution 
that in measuring a ball the latter should not be handled 
by the fingers, but placed oh a plece of wood and then 
turned by using some instrument, such as tweezers. Even 
a few moments’ contact between a 10 mm. (0.4 in.) ball 
and the fingers is quite sufficient to bring about changes 
of size and shape exceeding the tolerance. 
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The Great Western Railway Shops 
at Swindon 


By Frep H. 


Ss Y NOPSIS—British railu ay shops build as we i] as re- 
This 


necessitates large and complete plants, with a large num- 


pair the locomotives and rolling stock in most cases. 


This article shows some interesting tools 
used in with copper shee ts, the 
use of an electric fan to dispel copper fumes, trimming 
Grop forgings under a drop hammer and other operations. 


ber of men, 


connection firebor 


There is also an interesting machine for balancing loco- 
motive drivers and a testing plant for assembled locomo- 
tives which is com plete in every way. 

zw 

Perhaps the most notable point of contrast in British 
railway shops is that they build practically all the locomo- 
tives and rolling stock instead of simply keeping them in 
repair as is customary in this country. 

In some cases, as in the London & Northwestern shops, 
at Crewe, England, this is carried to the extent of having 
their own blast furnaces and rolling mills, although this 
is the exception rather than the rule. One of the best 
known railway shops in Great Britain is probably that o! 
the Great Western Ry., at Swindon, which T am informed, 
employs something over 12,750 men in its various depart 
ments. This both manufactures and repairs locomotives, 
passenger and freight cars, 
such as rail chairs, for the maintenance-of-way depart 


and handles other supplies, 


ment. 





Fic. 1. Franetne A Copper-Trei 


PLAT! 


(COLVIN 


1842, at which time the 


This has grown, almost 


These shops were begun in 
town had a population of 2459. 
entirely due to these shops, to 53,000. The erecting and 
machine shops are 480x486 ft.. while the total area occu 


pied b\ works and yards Is 259 acres, 


15 of them being 
oct upied by buildings. 


There are 3070 locomotives, 8813 passenger and bag- 


gage cars, amd 83,480 freight cars, as well as 100 rail 
motor cars and 74 trailers, and 26 omnibuses, parcel 
carts, horse and motor trucks: all of which are kept in 


order, if not actually built by the Swindon shops. 
Among the more noticeable differences in railway prac 

tice we find the use of copper for firebox sheets, of copper 
stay-bolts for the side sheets, and the fact that the aver- 
age locomotive is smaller in every way. This is due to a 
number of conditions, principally the fact that clearances 
for both width and height are considerably less than here 
Grate areas and valve travels are both smaller in propor- 


and, assuming 


tion to the size of locomotive than with us, 


that the resulting economy is due to these causes, the ques 


tions are well worth looking into. 


Some idea of the wav in which the tube sheets are han- 


, 
chlan Is 


shown in Fig. 1. this showing both the heating 


urnace and the flanging press, while both back and front 
sheets are shown in the for vroul d. 


The hydraulic forging press has a total capa ity of 650 
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Fria. 2. Trrmmine A Copper Frresox SHEET AFTER FLANGING 
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Fie. 3. Rapran witH ELectrric Fan Fic. 4. TrimuiInc FLASH FROM FoRGINGS 
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Fria. 5. 


tons, and is fitted with dies for handling the various kinds 
of work. The die in position handles the flanging of the 
back head for the fire-door opening, the sheet in front 
showing how this is done after a small hole has been 
worked out with a series of punchings. As can be seen 
from the bottom die in the press the metal around the 
fire-door is first forced in and then flanged outward, 
which makes a stiff sheet at this point. One of the front 
tube sheets is shown at the right, which gives an idea of 
the amount of flanging to be done. 


TRIMMING FLANGED SHEETS WITH BAND Saws 


The machine shown in Fig. 2 is interesting on account 
of it being an unusual adaptation of the band saw on 


metal work. This is a horizontal machine of the planer 
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MILLinG AXLE KEYWAYs AT QUARTERS 


type, and which carries two tool heads on the cross-rail. 
Its main function, however, is the removal of the surplus 
flanged stock by means of the horizontal band saw shown, 
the feed being obtained by moving the table and the work 
past the saw. 

The saw is gear driven from the wheel on the right, 
the thrust of the work against the saw being taken by the 
These are outside of the 


As 


can be seen, the sheets are laid out with a seribed line in 


two supports on the cross-rail. 
firebox sheet and support the saw close to the work. 


the broad band of white, and can afterwards be trimmed 
by the tool heads on the cross-rail in case the band saw 
runs out in either direction. 

A further operation on the tube sheet is shown in Fig 


+ where the centel hole is being drilled for the pilot ol 


a 
@ 


» 


477m 


r 


SALANCING Driving WHEELS 
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the tube-hole cutter. It will be noted that there is a 


small electric fan suspended under the arm of the sub- 
stantial radial drilling machine shown; this is for dis- 
pelling the fumes arising from the drilling of the copper 
These fumes are said to be quite objectionable to 
the fan. 


machine is shown a substantial tool closet carrying an 


sheets, 


the workmen, hence the introducton of Beyond 


the 
equipment of tools for use on the radial and the adjoining 
machine. This saves a trip to the toolroom and has been 


found quite satisfactory. 


TRIMMING FORGINGS 1 Droep HAMMER 


In Fig. 


the drop hammer and which 


NDEKOA 


| is an interesting operation in connection with 
the 
drop forgings are made. 


avoids necessity of a 


trimming press where other 


Yi 
Mie tee 
a pe pat et aa 
at ak 


eee 


eee at 


his isa regular Brett drop hammet 


with both upper and 


lower dies In position as can be seen at .l and BB. After 
the forging has been made the trimming-die holder C, 
which is of box form and carries the trimming die J), is 
pulled forward on the slide # into position under the 
drop hammer. After the forging is p aced position In 


the trimming cie, 


( 


ahi he 


Fo which, 


loose \ I) ! ved tof at the back, Is dropper 
| 


Lhe pot ils 


SCC. IS 


over the hot forg! the hammer head and upper die 
then trimming the forging at one stroke. While this 
would probably not be advisable in the regular drop-forg- 
ing establishment where pieces or duplicate pieces were 
made in thousand lots, it is particularly useful when a 
comparatively small number are to be made or when a 
trimming press is not available. 

While locomotives with outside cylinders and crank- 
ins are apparently gaining favor in Eneland, there are 


Lo OMOTILIVI 
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still many of the inside-connected types in use, one of the 
crank axles being shown in Fig. 5. This is mounted on 
a special keyway-cutting machine built by Craven Bros., 
which cuts the keyways at quarters or 90 deg., as can be 
seen. It is also interesting to note the type of milling 
used with the teeth running in alternate directions, 
and with rather fine 


Practice seems to vary as in our own railroad shops be- 


cutter 


spacings. 


tween carbon or high-speed steel cutters and cutters made 
steel with the surface carbonized and hardened. 
both kinds seem to secure satisfactory 
the interesting part in our own case at least, 


low 
Users of results, 
being the 


change from one type of cutter to another, which seems to 


vo in eveles. As can be seen, this is a substantial machine 
for this work, carrying the two cutter spindles at right 





TresTING PLAN’ 


to each other, while the axle is rigidly supported 


cut. 


BALANCING Driving WHEELS 


’ . , , 
ter ovnizing the destirabilit ol locomotive aris 


having 


ne wheels in balance, two driving-wheel balancing ma 


hines, one of which is shown in Fig. have been built. 
: : . oun ¥ a: x 
{his Consists primarily ol a ov-hp. motor eguipped with 
six resistance coils on the wall behind. Smaller sized 

> . . ¥ . 
motors were first tried, but it has been found that this 
is none too large for satisfac tory results. 


wheels through the 


the 


his drives the 


shaft 


very substantial uni- 


i . é' 
rsal coupling .t and driving 


plate B, which 1s 


holted to the wheel between the spokes on each side of the 
bub. One of these plates is shown in the foregrou d in 
front of the motor, the open-end wrenches resting on the 


: which carry the end of the universal joint. 
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carried mounted bearings in- 


The 
side the wheels as at (, 
stantial framework JD. 
wheel as at 2, these being equalized and controlled by the 


axle is in spring 
these being supported in a sub- 


Brakes are provided for each 


handwheel in the center. 

Weights equal to the end of the connecting or side 
the 
crank-pins as shown and the wheels balanced for this 


rods, or both, as the case may be, are mounted on 


weight until they run steadily up to 60 miles an hour. 
There is also an extremely interesting locomotive-test- 


ing plant, as shown in Fig. 7, where a locomotive can be 
backed onto the wheels shown, its drawbar coupled up at 
A, the overhead funnel adjusted to come over the loco- 
motive stack and the engine run as though it were out on 
This to 
having four or six coupled wheels, these resting on wheels 
the 
wheels 


the road. fixture is made handle a locomotive 


and connected with the larg 


at BBB. The se 


belt, which secures a large are of contact by 


mounted in track 
driving 


shown carry a wide 


winding 


ove! 


the idler pulleys CC and making 180 deg. contact with 


the pulley Y, which transmits the power developed by the 


locomotive to the large air compressor shown at &. This 
»bsorbs the power developed by the locomotive and v1VeS 
ta fairly constant load which mav well be likened to a 
regular train. 

This practically eliminates the pull on the draw- 


as Was accidentally verified some vears ago in a 


bar A, 
startling manner. In some way the coupling between 
the drawbar and the lock .f became unfastened, while the 
the 


Instead of the locomotive shooting out of the sice 


locomotive was on machine and being run at high 


speed. 


of the shop. as would appear likely at first thought, 1t con- 








kt 


bs 
} 
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WATER 


Borrom 


WALLED-IN TANK 


RiBBED or THE TANK 
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the wheels and was slowed down sv 


that the compressor continued to absorb all of the powe r 


tinued running on 


developed until the coupling could be fastened and no 
ol 


happenings which can be easily figured out but which no 


camage done. This seems to be one the engineering 
one cares to try experimentally just to see if it will 
of 


uppear tha 


wor 


Some the smaller details of the shop operations w 


later article. 


A Relic of Some of New York 
City’s Early Water-Works 


The three accompanying views show the constructi: 
of a cast-iron water-storage tank of the Manhattan Co.. 
built about 1TS00, at the corner of Reade and Centre 
st... New York City. as a part of the water-works which 
supplied the lower part of the city from about 1799 unti 
the introduction of Croton water. in 1822. 

Walled in by an old building, this interesting 
as existed for over 100) vears, forgotten by pract call 
evervone but the owner of the property. the Manhattan 
(o.. which, due to one of those curious legal fietions, 
must maintain the semblance of a water-works plant in 
order to keep its charter. This charter of the Ma 


incidentally a 


under a “joker” clause, it has built up one of the great 
est The 


compan s fiction ol 


hattan Co. Is aluable document, sine 


banking institutions in the ety. water-works 


will continue by a similar manta 


Ing a 2o-ft. diameter well, which is under the tank an 
its masonry substructure 

New York Citv had a water-works svstem as early as 
1774. when &Christopher Colles built a reservoir on 
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Broadway, near the present Leonard and Franklin St., 
together with a pumping plant operated by two New- 
comen’s atmospheric steam engines, and water mains 
in many of the downtown streets, of pipes made of bored 
logs. These were in 1776, but the war of the 
Revolution and accompanying trouble put an end to the 


use ID 


water-works company. 

From then until the Manhattan Co, began operations, 
in 1799, the city had no public water supply. 

Of the reservoirs operated by the Manhattan Co., the 
cylindrical cast-iron tank at Reade and Centre St., has 
been apparently the sole survivor. This tank was an in- 
teresting example of early 19th century water-works en- 
42 ft. in diameter and 20 ft. 
wide by 


gineering. It was about 
high, built of cast-iron segments about 214 ft. 
1% ft. high, and fully 5g in. thick. The 
plates were imported from England. The plates were 
bolted to one another through outside flanges on all 
four sides of the plates, just the reverse of the usual 


cast-iron 
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Fic. 4. Oty Woopen Gate VALVE 


subway plates. The inside joints of the plates were evi- 
dently plastered with red lead or other cement after 
the flanges were fitted together, or this may have been a 
rust joint preparation. Planers did not come into use 
for several years after this was built. 

The old gate valve is also of interest, consisting of a 
wrought-iron plate working in a slot in the section of 
wooden pipe, Fig. t. 

% 
Dimensions versus 

Gages 


G. Dornerrer* 


Written 


By J. 


This morning I met the foreman of a large forge and 
in the course of conversation he told me the following 
story. Some years ago, they had had an order from a 
certain railroad for 15,000 axles, and when they were 
ready for shipment it was discovered that over one-half 
of them were cut off 214 in. too short, the balance O.K. 

Investigation showed that the figures giving the length 
on the drawing were so indistinct, due to an erasure on 





*General manager, Cleveland Planer Works. 
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the tracing that it was but little more than guesswork. 

The reason why about one-half were all right is that 
someone who considered himself responsible discovered 
that a mistake had been made and without the knowledge 
of the man running the cut-off machine had changed 
the figures giving the length just enough to make them 
somewhat plainer than they were when the operator 
looked at it when making the template. 

The manager of the forge is notorious for finding new 
terms with which to express himself in abnormal emer- 
gencies, and this was his opportunity to show what he 
really could say; after he had done himself real credit, 
le sent for a saw and some pieces of 1-in. square lumber 
and installed it as part of the supplies and equipment 
of his drawing room, 

On all future work a stick is to be cut the right 
length, the ends are to be smoothed and then indelibly 
stamped ; the other dimensions and lines are treated like- 
wise. A second gage is made from this one and a place 
is provided for the workman to lock up the one he has 
given to him. 

Now this may or may not be a good thing, according 
to how well you can defend your views, but since this 
svstem went into effect there have been, according to his 
statement, no such expensive mistakes made. 

On another occasion, he said, there had been a snap 
gage sent by the firm sending an order for a certain large 
shaft (about 22 in. diameter and 40 ft. long), to have 
the end turned accurately to fit some part being made at 
another place. 

Now the ordering party liked to display his mathe- 
matical skill by talking in thousandths, and sometimes 
he spoke in terms of ten thousandths and often in skins 
of certain red hair, but when he came down to show these 
fine divisions on a scale, he usually slid his thumb nail 
to the almost imaginary place. 

This man showed the scale alongside the gage and 
wrote down 21.84324. All of these decimal figures ex- 
cept the 0.8 were to create an impression. Which they 
did. As this is not the proper place to discuss nor state 
the nature of the impression, I will have to omit some- 
thing that was very good. Anyhow, the snap gage meas- 
ured, as intended, 21.9, approximately, and the piece that 
was intended to fit was too loose. The snap gage was 
locked in the safe in the drawing room and when the fore- 
man returned it, it was easy to prove who made the mis- 
take, since the lathe hand kept the slip of paper. 

I have recently been told that this manager, who is 
also a large stockholder in this concern, raises chickens 
as a byproduct. The younger ones were recently killed by 
rats, so he decided to mix Rough-on-Rats with some corn 
meal and set it where the rats would get it. He got the 
pans mixed, however, and the chickens were poisoned. 
He is of an extremely vindictive nature, so he cut out 
the gizzards and placed them where the rats could get 
them, but his pet dog got one and died. The most re- 
liable of systems, as long as the human factor enters as a 
part of it, is none too good, 

It has been our experience that on lathe work there is 
nothing better than to work from a sample; each sam- 
ple being marked “sample” with the date stamped on in 
such a way that it cannot be changed. The time, as ob- 
tained by time study, should also be shown. This system 
might, however, be a failure in a large factory where a 
great. variety of articles are manufactured. 
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Use of Oxyacetylene in the Manufac- 
ture of Rear-Axle Housings 
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By Rospert Mawson 


SY NOPSIS—In this article are described the works of 
one of the largest users of this style of welding. Thirty 
welders are employed manufacturing azle housings, the 
apparatus used ts one of the largest in the country. A 
yood system of conveying the acetylene gas is shown; 
every safety device is used to prevent accident from the 
torch back-firing. 

John Crosby & Co., Buffalo, N. Y., make rear-axle 
housings for automobiles in a variety of styles and in 
their manufacture use the oxyacetylene welding method. 
The apparatus was made by the Oxweld Acetylene Co. 

A view in the welding department is shown in Fig, 1. 
Some of the pressed-steel parts prior to welding are 
shown at A. The two parts to make a complete housing 
are held in a fixture as B; when in this position the 
In the manufacture 


seams on the two sides are welded. 





of one of these housings seven linear feet are welded and 
the time occupied is 30 min. 

This company employs 30 welders, most of whom make 
Note should be called to the method in which 
the acetylene gas is conveyed to the welders. This is 
by means of the large pipe C, to which are connected 
the individual pipes as at D,. 

At the lower end of each pipe is the Water seal, which 
prevents an explosion should any of the torches back-fire. 
To this water-seal compartment is attached the pipe F, 
which carries the acetylene to the welding torch. 
operator uses an individual tank of oxygen G; thus a rec- 


housings. 


Each 


ord may be kept of the oxygen efficiency reached by each 
man. 

The men work in pairs and the filling metal J/ is kept 
conveniently near them, One of the finish-welded axle 


housings may be seen at J. 











Fic. 1. View IN THI 
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Fic. 2. Some or tHe Housings AnD Parts 
Fig. 2 shows some of the parts .1, which have been 


formed to shape. Two of these parts are then welded to- 
gether along the longitudinal seam, thus making a com- 
plete axle housing. Some of the parts are shown welded 
complete at PB. 

Another type of welded rear-axle housing is shown 
in Fig. 3. The housings are made in two parts and 
welded along the longitudinal seam in a similar manner 
to that described in Fig. l. 








Fie, 3. Weipep Rear-Axte Hovsines 


THE ACETYLENE GENERATOR 

The generator used for producing the acetylene gas 
is one of the largest made; it is of 500 lb. capacity and 
will generate 1000 cu.ft. of gas per hour. 

A view of this generator may be seen in Fig. 4. It is 
charged at A, and the carbide residue is allowed to pass 
through the sluice valve B into a large tank under the 
floor. here 


This is exceedingly convenient. It passes 
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THe Gas BELL AND WATER SEAL 
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through a sieve and the water flows into the sewer, the 
residue can then be removed at This 
the generator to be used almost continuously, little time 
being lost in recharging. 

Fig. 5 shows the gas bell and deep-water seal. This 
tank is approximately 16 ft. high by 9 ft. diameter. The 
gas bell is attached to the generator and as the gas is 
This bel] ts 


large enough to carry sufficient gas for the welders should 


leisure. enables 


produced it passes into it and is stored. 


the generator be out of commission for several hours for 
repairs or recharging. 

The deep-water seal is a check on the various torches. 
Each welding torch is fitted individual water 
seal, but should any of these fail for any reason this large 


with an 
water seal would quench the back-firing flame and _pre- 
vent it going to the generator and causing an explosion, 


Boring and Planing Turret- 
Lathe Beds 

The spindle and back-gear bearings on the tilted-turret 
lathes, made by the Wood Turret Machine Co., Brazil, 
Ind., are bored out with the fixture shown in Fig. 1. This 
fixture fits down onto the planed Ways and over the bear- 
ing blocks with the boring bars in the spindle channels; 
the hearing caps are then si rewed on and the bearing Seats 
bored out. The two bars A and B are geared together and 


are driven from the pulley C. The feeding is done by 
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Borne Fixture ror LAtTHe& BEARINGS 





\ND PLANING TEMPLATE 


Fic. 2. Borine Fixtrurt 
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hand by means of handwheels on the ends of the screws 
Dand E. 
The that it 


either flat or V-shaped ways, as shown in Fig. 


l sea ar 


may be 
2. Whe lH 


and 2 


boring fixture is so mad 
needed for V-shaped ways the steel fillers A ure 
removed, 

A planing template for 
tool-setting pleces, 


hardened ste 
\s the lie lvht 


of the bed castings varies slightly, this template is mad 


V-ways, with 


is shown at the right. 
adjustable by means of a taper wedge (' and two screws 
Ji and F. A gage for the planed Ways js shown just in 
jront of the template. 

Mechanical Intelligence 
By E. Hl, 


Fish 


Men differ among themselves as to what they require 


from their emplovees. One may say that he wants only 
& stolid vouth who is content to do the same thing over 
and over, another that he wants men of the right spirit, 
and that he will supply all the rest, but they all agree in 
saying that thev want “mechanical intelligence.” Sounded 
out as to the meaning of the phrase, they will generall) 
their men to be in 


Then they 


they wish 


lines, 


get as far as saving that 
telligent along mechanical change the 
subject. 

This is a phrase that rolls easily off the tongue, which 


seems self-explanatory, but which no one has seemed 


to care to define. It is worth defining, or at least worth 
limiting, so T am going to make an attempt at it, know- 
ive that if I am wrong there are plenty of readers of the 
AMERICAN MACHINIST 


To my mind, mechanical intelligence consists in know 


who will set me right. 


ing what will happen in the mechanical world as a result 


of some other action. A child that has learned that a 
toy that is dropped falls downward instead of upward, or 
sidewise, has taken a first step in the direction of me- 


chanical intelligence. A man who persists in trying to 


run a belt on a pulley from the side from which it runs 
helt 


off has a limited idea of why a stays on or off a 


pulley. 
INTELLIGENCE ? 


War Is 
We might say 


MECHANICAI 


that mechanical intelligence con 
mechanteal 


have practical applications 


then 


sists In a knowledge of laws. together with 


sense enough to see that they 
under our noses, 
Teaching these laws is an inadequate way of instilling 


intelligence about them unless— th cun be foreibly 


familiar terms. ‘Teach a machinist 


the 


brought home = in 


to repeat parrot-like phrase. “a body at rest tends 


] in motion tends to remain 


to remain at rest, and a body 


and it means nothing to 


that in 


in motion in a straight line 


Show him every cast 


him in those terms. 


that he can bring up of where some part of his max hiner 
appears to start of itself, t] 
that 
basebal] 


ere is Sonne foree, perhaps al 
starts 1 And if he 
curve on its without 


friction or gravity. really 
that a 


touching anything, let 


tells you will wa\ 


him get a chance to try to turn 
an aéroplane propeller by hand until he is satisfied that 
there is such a thing as pressure exerted by apparent} 
unresisting air 


Facrs. Nor Fieures, Are Nerepep 


It is not necessarv or desirable that he should be taught 
to compute the results of his or your deductions, if he 
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knows that the long end of a lever is the easy one to get 
hold of, it is not that he should know that 
there are three orders of levers, nor is it especially neces- 
sary that he should be able to figure where to put the 
fulerum to get a lever so that 12 Ib. 10 oz. will lift 78 
lb. 3 oz. He should know enough to multiply the load 
by its distance from the fulerum, and the applied force 
Ly its distance and to know that the two must be equal 
provided that the friction is negligible. 

He may not appreciate the full significance of vr = 
Vv 2gh, but he should learn that anything that he drops 
going pretty fast pretty soon and soon afterward it 
gets going mighty fast. Perhaps you will say that every 
fool knows that. Possibly he does, but he never stops to 
think about it as applying to a drop hammer, unless his 
attention is brought to it, and then he is apt to wonder 
why it would not be better to rig a drop about 100 ft. 
high instead of using a steam hammer. Then there is a 
chance to usher him into the mysterious relations be- 
tween force, work and power, which are things about 
which even our technical graduates have none too certain 


necessary 


gets 


opinions. 


Wiy A Beir Drives 

Then in power transmission, there is a chance to teach 
him better than to lace a belt through a ladder; he 
should learn that only one body can occupy the same 
space at the same time, though he may doubt it when 
he sees some one mix up a batch of conerete and only 
get as much as he had stone to begin with. If he gets 
an idea that a belt drives by sticking to the pulley, he 
should be gotten out of it and shown that it is the dif- 
ference in tension that pulls. This may sound like a 
technical education, but he does not need to know the 
formula for the increased pull (ue to greater wrap to 
understand that it is a great advantage to add even a few 
degrees of wrap if possible, much less is it necessary for 
him te deduce the formula. 

He knows that a revolving flywheel has momentum 
for he has heard it talked about, but does he stop to real- 
ize that everything else that moves has momentum also; 
does he understand why it is desirable to have pulleys 
well balanced, or does he think that it is just a bug on 
the part of the boss? Does he know that a wedge can 
he wrapped around a shaft to advantage and that we 
call it a screw? Does he know what the mechanical ad- 
vantage, to use an old term, of the wedge is? Does he 
realize that with a train of gearing, or a lever and a screw 
or any combination of mechanical powers, the applied 
force times the distance through which it moves, is equal 
to the force overcome times the distance it moves? And 
does he know that this last statement is not true because 
he cannot make a machine that will frictionless ? 
Does he understand the conservation of energy better by 
some other name, or well enough so that he will not try 
to build a perpetual-motion machine? Does he know 
that we are surrounded by perpetual motion, that it is 


be 


lree as air but that we cannot steal it? 


Facts Make Men Wortrnu More 


So we might go on for page after page, enumerating 
the things which any shop man might well know, and 
that in most shops he would be worth more if he did 
Without this knowledge he is blindly following or- 
To those who do know these things, it seems as if 


know, 


] . 
aicrs, 
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he were sometimes terribly stupid, but that is only be- 
cause these things are so much a part of the life of the 
rest of us that they seem entirely obvious. 

Someone will say that all this is only saving that me- 
chanical intelligence is only knowledge of mechanics. 
That may be so to some extent, but it is not the kind 
of mechanics that is taught in our schools. If a cor- 
poration school, or a continuation school decides to teach 
mechanical intelligence, it would be unwise to put a copy 
of Church’s or Merriam’s or any other of the standard 
works on mechanics in the hands of the pupils and ex- 
pect them to digest it. It would be equally futile to take 
any of the high-school books on physics, because all 
these books have been written by men whose viewpoint 
is exactly opposite from that of the pupil. This is a 
misfortune for the pupil, but we should be ready to offer 
him something besides sympathy. 

The high-school method is all right for the boy who 
knows how to handle algebra, but who never saw a pair 
of gears to know them by that name. The boy or man 
in the shop knows what gears are and what they are for, 
but does not know any algebra. If we tell him that 
he must study algebra before he can study gearing, he 
will laugh in our face and say that he already knows 
more about gears than we can teach him. He is wrong, 
but we cannot get a chance to prove it unless we are will- 
ing to begin where he can understand us. 

& 


interchangeable Angle Plates 

Many shops that use special angle plates to jig work 
of various kinds locate the angle plates on the lathe face- 
plates by means of dowel pins, a practice which has a 
number of disadvantages. In the shop of the Cincinnati 
Planer Co., Cincinnati, Ohio, the faceplates of —all..the 
lathes suitable for work of this kind are counterbored, 
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INTERCHANGEABLE ANGLE PLATES 

as shown in the illustration. The backs of the angle 
plates are turned to fit, as shown at the left. As all the 
faceplates are counterbored the same size, the various 
angle plates are not only interchangeable on one lathe, 
but may be used on any lathe in the group. 

x 

of the Federal Railways rest 
upon steel ties and 35 per cent. upon wooden ties. All of the 
steel ties have the form or profile of a trough, into which 
shape they are rolled in the mills. The ends of the ties 
bent down, and the trough profile thus closed, and from the 
point of the attachment of the rails the ties have a siope of 


At present about 65 per cent 


are 


1 in 20 away from the center of the track. The ties have 
holes for the attachment of the rails by means of clamp 
plates, and no tie-plates are used under the rails. 
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Merkel Cylinder, Piston and Crank- 
Case Work 


By Erwan VIALL 


SY NOPSIS—While somewhat similar, motorcycle work 
differs in a number of ways from automobile work, and 
some of the operations are interesting on that account. 
This article describes operations on the cylinders, and 
also shows an unusual valve-lapping machine. A simple 
Piston rings are 
Several milling 


valve-spring tester is also of interest. 
run in without the use of any abrasive. 
and assembling fixtures are described in detail. 

% 

In previous articles we have described the shop prac- 
tice of the Miami Cycle & Manufacturing Co., Middle- 
town, Ohio, in the manufacture of various bicycle and 
motorcycle parts. In this article we will describe some 
of the operations on their motorcycle cylinders, pistons 
and crank cases, as carried on in their Indianapolis plant. 

Motorcycle cylinders are held for reaming as shown 
in Fig. 1. The body of the fixture is a simple cast-iron 
arch with a steel bushing set into the top, through whica 
the end of the cylinder fits. The cylinder is locked in 





if 
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Fia@, 1. REAMING A CYLINDER Fra, 2. 





MaAcuHInNine Ovriter Port Fig, 3, 


by hook clamps which fit over the bolting flange and are 
tightened by the eccentric levers A and B. 

The exhaust-valve port is bored, faced, hollow-milled 
and threaded while held in the fixture shown in Fig. 2. 
The cylinder is located in the fixture by means of two 
plugs which fit the spark-plug and intake holes at one 
end, and a large plug at A fitting the end of the cylinder. 
The crosspiece carrying the guide bushing B is swung 
into place and locked by the latch C whieh fits into a 
catch at D. The hole is first bored with a three-fluted 
drill held in the tool F which also carries the facing cut- 
ters, Next the port is hollow-milled with the tool /’ 
and threaded with the die G. 

The exhaust-valve guide is 
shown in Fig. 3. 


drilled and reamed as 
The guide bushings are made to fil 
into the intake hole as shown. This intake hole is ma- 
in a Bullard turret 


The cylinder is located in this machine by in- 


chined vertical lathe, as shown in 


Fig. 4. 


serting the end in a hole in the base A. It is lined up 
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GRINDING A CYLINDER 
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by means of the bolting flange and is clamped down by a 
bolt running up through the spark-plug hole at B. 

The bore of the cylinder is ground out in a Heald 
grinder as shown in Fig. 5. The holding fixture is of the 
usual type and presents no feature of special interest. 
It may be well to note here that while the cylinders are 
ground the piston rings are not, but are finished by 
turning. This is in accordance with what is generally 
becoming understood as the best practice, as when both 
the cylinders and rings are ground, the tendency is to 
elaze and not wear to a proper fit. On the other hand 
where the cylinder only is ground the rings quickly wear 
into the correct shape to seal smoothly all around. 


Tue VALVeE-GrRINDING MACHINES 
The machines used to grind in the valves are made 
from small upright drilling machines, as shown in Fig. 
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hl 


Cylinders are tested in the device shown in Fig. 7%. 
The various ports and openings are closed by plugs, and 
then water at about 120 |b., is applied to the inside. 

An unusual method of testing the valve springs is 
The spring to be tested is set over a 
pin in the base of the device. The weight A is then 
allowed to rest down on top of the spring. The spring 
must be strong enough to keep the stem of the weight 
At the same time it 


shown in Fig. 8. 


from touching the top of the pin. 


must not be so strong as to raise it too high. 
Piston Work 
Pistons are turned and grooved for the rings in stand- 
machines. The wristpin hole is reamed 


ard automatic 


twice. The first time it is machine-reamed as shown in 
Fig. 9. The reamer used is held in a floating holder and 


is kept straight by both a guide- and a pilot-bushing. 





a. eS 


7 
C 


Fic. 6. VAtve-GrinpING MACHINES 

6. The reciprocating movement of the spindle on the 
machine shown in the foreground is obtained by means of 
a belt A. 


bievele cranks at Band (C, 


the ends of which are fastened to the ends of 
A long spring in the belt a* 
The bi- 
cycle cranks are attached to the pulley KE which is driven 
hy a belt F The 
works the spindle up and down by means of the capstan 
The stem 
This support con- 


D keeps a tension on the pulleys at all times. 


from an overhead pulley. operator 
wheel G and applies the cutting mixture. 
of the valve rests on the support IT. 
sists of a sleeve, a spring and a plunger, so that as th 
operator raises the spindle the valve stem is forced up- 
ward, keeping it in contact with the driver. 








Fra. 7 Cytinper-Testina APPARATUS 


The second, or line-reaming, is done by hand in the 
bench fixture shown in Fig. 10. The piston is slipped 
loosely into this fixture and then the pin A is run down 
through the guide bushing into the wristpin hole to lo- 
The clamp is then tightened 
by screwing down the locking nut by means of the forked 
lever Bb. 


another in working position at D). 


cate the piston correctly, 
One of the piloted reamers is shown at C and 


The piston rings are placed in the pistons, and these 
are attached by wristpins to connecting-rods like A and 
B in the special lapping machines shown in Fig. 11. 
Cylinders are then placed as shown at C and D, and the 
“run ” using kerosene only and no abrasive. 


rings in, 
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Fic. 8. VALVE-SpriInG TESTER Fig. 9. Macuine-Reamina Wruistpin Hot 





























Fie, 10. Line-Reamine Wristpixn Hout Fie. 11. Runnixe-1xn Piston Rings anp CYLINDERS 























Fie. 12. A Crank-Caské MILLING FIxtuR Fig. 13. Mititine Fixture ror MaGneto Bracket 








This has been found to give good results, and there is no 
danger of abrasive materal becoming embedded in the 
work. The connecting-rods are so made that the pistons 
are turned continually while running. 


CrANK-CASE Work 


The aluminum crank cases for two-cylinder motors are 
turned and faced so as to fit together in pairs, and the 
cylinder seats are milled while held in the fixture shown 
in Fig. 12. The work is set and one seat milled, then the 
proper amount to bring the other 


\ i iy ’ 
die 


piece is indexed the 


4» 
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MULTIPLE-SPINDLE MACHINE USED FoR CRANK 
CASES 


Fia. 14. 
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ASSEMBLING STANDS 


There are two kinds of motor-assembling stands used. 
One kind is used to hold the crank cases and other parts 
while placing the cylinders. These are shown in Fig. 15, 
and are nothing more than bench brackets to which the 
crank cases are bolted. The other type is used to hold the 
motor while placing the timing gears and other parts as 
shown in Fig. 16. The motor crank case is bolted to brack- 
ets on a tubular arm A. This arm may be raised or low- 
ered by means of the clamping lever B. The work may al- 
so be rotated to any desired position, by loosening the lever 
(. Means are provided for setting at an angle to the 
edge of the bench if desired. By the use of this type of 
stand, a workman may set the motor in exactly the po- 
sition he needs to obtain the best light and work to ad- 
vantage. 


Centering Chuck for Tail 
Spindle 


By A. O. CuRTIss 

The illustration shows a simple chuck which I use 
for centering up the tailstock end of drop-forged crank- 
shafts. It is similar to the old English “bell” chuck, 
but it is free to turn on the shank A. The head end of 
the crankshaft forging is gripped in a four-jaw chuck. 
The tail end is centered up in the chuck shown. The 





Fic. 15. Bencu Moror-AssEMBLING STANDS 


seat into position by loosening the clamping bolt, pull- 
and turning the work till this pin 


ing out the pin A, 
The clamp is again tight- 


will enter the locating hole. 
ened and the other seat milled. 

The fixture for holding this crank case while milling 
the magneto bracket is shown in Fig. 13. The two parts 
of the bracket are supported underneath by two thumb- 
screws A and B, which allow for any unevenness in the 
castings. 

The various holes in the crank cases, with the excep- 
tion of the center hole which is bored, are drilled, 
reamed, or counterbored in Pratt & Whitney multiple- 
spindle machines, like the one shown in Fig. 14. Other 
parts having a number of holes in them are also drilled 


on these machines. 


Fie. 16. UNiversaL ASSEMBLING STANDS 








SPINDLE 


CENTERING CHUCK FOR THE TAIL 
sides of the webs are then turned and two steadyrest 
spots turned near the ends of the shaft. These facilitate 
centering the ends in the usual way. 

The chuck can also be made with either 3 or 6 or with 


ft or S& serews, 
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Indexing Machines and Tools 


By FRANK 
SYNOPSIS—A simple system through the use of which 

needless duplication of tools may be avoided and the de- 

sign of fixtures standardized within practical limits, 


# 


I believe quite a bit of money could be saved by a 
properly indexed card system for tools and fixtures, and 
I am inclosing a set of cards which, after an experience 
of over 15 years, as designing draftsman with leading 
New England concerns on this class of work, I think will 
meet the requirements in most cases, 

While in a great measure the cards are self-explanatory, 
it may not be amiss to go somewhat into particulars. 
Most of the cards shown have been fully filled out, while 
others have only the headings thereon. 


In most metal-working factories and particularly in 


B. Rives 

idea is that each group in each mechanism should have a 
part number, arranged alphabetically by part name (or, 
if preferred, by part number), the various sizes of similar 
cards different 
inscribed the respective 


mechanisms are index of 
on which cards would be 
It would then be an easy matter to find what tools 


made for the new mechan- 


separated by 
colors, 
SIZCS, 
are available and what must be 
ism under consideration, 

Say, for instance, a headstock was under consideration. 
Under “Headstock” would be found all the fixtures, 
and gages necessary to produce that headstock, as well as 


tools 


the machines in the shop on which the fixtures could be 
used, the pattern numbers of such fixtures, the drawing 
numbers and complete data for all the small tools, such as 
mills, arbors, drills, taps and counterbores. 

This card index would be so arranged also as to be a 
and tool 





those building a complete metal mechanism, there are cross reference; that is, a card for each fixture 
I, . oa 3, , rs * 
Machine. 2YVTL: Achar Size lax/o 
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—Length {1o") _ 


























Hsea - ROMY TI ONY : vine 
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Patt NOTA eee, aa 
2. Mill Size 416" +. Deill Size. 








_Style (Face) Make ——— 
Diam (4') Face 16") — 
Hole (/3) Hand (R) : 
_Teeth ( 10_£ar Cast Iran) 
Used for ( Bottom. Base’ “2VTL) —__ 

Usted On( P&kW*2MM_ Shop* 487)  _| 
_iised Q/sa For (#1 yr) aa 
_Stee) ( Styrian HS i —— 

















Style (4p) Sake. ee LL 7 
_Dia ‘- —_—_ f 

Length. over all (12 *) 
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Ding, M0. €- a | Dug Ma{C=12628) ( 
a _ on — 
Fig. 1. Rererence Carps For A MACHINE Part AND THree Dirrerent Toons 
usually certain tools and fixtures used in common by — would be found under each part of each machine or mech 
all such concerns: and it is to these that this index anism. and in addition a card under each tool heading, 
mostly applies. A great many small tools are needlessly such as tap, drill, mill and the like, specifying sizes prop 
and heedlessly duplicated, whereas by having a complete erly arranged and giving full data of each kind of tool 
list of such tools, this eould easily he avoided. It also lor each and every SIZ used im the shop. 
sometimes happens that having this list the fixtures can To simplify the matter of drawing numbers, pattern 
just as easily be designed to suit the tools on hand and numbers, forging numbers and the like, a set of cards for 
it will not be necessary to make up special tools to suit each of these, arranged in sequence, could be made up in 
these fixtures: many of such tools differ only in a few addition to the two sets already specified on each for 
minor points from those already on hand, and they could) = mechanisms and the parts thereof, and for the tools and 
he advantageously utilized. fixtures necessary to manufacture such parts. In this 
In most factories the product is usually a type ma- manner a complete card index, available and speedily 
chine or type machines, varving generally in size and usable by new men, would at all times obtain. 
power, while the general design remains the same. The 1 am aware that in many factories a scheme some 
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similar to this is already in use, in part, at any 

rate. I am also aware that many of the older and smaller 

factories consider such an arrangement a waste of time, 
: ““ » boas > a) 

and that it makes too much “red tape” or “sytem.” So 


what 
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Fria, 2. Boank Carps ror TOooLs 
these suggestions are for the new concerns who wish to 
vo into such matters, but who do not know just how to go 
zbout it, nor where to look for information on this sub- 
ject. 

* 


\ consular report from Newcastle-on-Tyne, Eng., which has 


extensive deposits of peat, reviews the wide range of uses to 
which peat can be put. First of all there is peat fuei and 
peat charcoal, and in the making of these such by-products 


result as naphtha, sulphate of ammonia, acetic acid, tar, and 
parafiin wax. Then there is moss litter, already an important 
industry upon the continent, manure, preservatives and sheep 
dips, paper, cardboard and millboards, disinfectants, artificial 


wool, surgical wool, and filtering and absorbing material 
In the low distillation of 100 tons of peat the principal re- 
cultants are some 35 tons of peat charcoal and 1% tons of 


is from peat charcoal that the car- 
obtained, and of 


sulphate of ammonia. It 


bon pencils for the electric are lights are 


these Germany has the exclusive supply at present Peat 
charcoal, too, promises to play an important part in over 
coming the sinoke nuisance, and it has recently been used 


extensively and successfully in the form of briquettes fo) 
smelting iron ore produce an excellent quality of 
xas for lighting and for power, and the value of the fuel as 
electricity has yet to be considered At the 


Peat can 


a producer of 


Felling shore paper mills (near Neweastle), an excellent 
brown paper, waterproof, has been made from an 80 per cent 
mixture of peat The paper could be bleached white Peat 


fiber is an excellent binding In this connection it may be 
mentioned that experiments in brick and earthenware making, 
mixed with kinds of clay, have had 
promising results. As to its health-giving qualities, it is used 
in medicine for antiseptic and dressing, but its chief 
value to the physician lies in its employment for peat baths 
Properly used, a peat bath is invigorating. Often workmen 
employed in the peat fields will have a peat poultice applied 
to some wound, this being considered locally as one of the 
best healing remedies that can be used 


the peat being proper 


wools 
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The attitude toward the machine-shop lighting service 
in the summer time should be to prepare in times of 
small demands for the best possible service in the dark 
months soon to come. 

In squaring mixed fractions, if the draftsman has a 
table of squares an application of the formula (a + 6)°. 
having a as the whole number and 6 as the fraction, will 
prove an easy way of working. 

The Rowland dividing engine rules the lines on dif- 
fraction gratings with such accuracy that an error of a 
millionth of an inch is unallowable. They must be 
straight, parallel and of 


equal depth. 

The trucks in the average shop may be said to be 
usually neglected ; no one is directly responsible for them 
and as they are constantly in motion no one knows where 
to find them. Their superintendence would surely prove 


an economy in every way. 


Standardization of the grades of grinding wheels has 
been found to be impracticable for various reasons; the 
differences in preparation are so marked that for this and 
other reasons the testing of wheels would be a most ex 
pensive and elaborate performance. 


The superintendent must have the coéperation of the 
management in teaching the so called “nonproducer” 
that the business of capital is to make dividends, and that 
the only excuse for his particular labor is to help “pro- 
labor to do more and better work. 

* ** of 


ductive” 


A man “in business for himself” will often give val- 
uable hints to his firm, one man by noting the quality of 
the tool-steel bars issued to him made possible the form- 
tooling of 3-in. diameter tool-steel bars with a 3-in. tool 
at a surface speed of over 100 ft. per min. 


One effect of the increase in the efficiency of 
modern machinery which is often overlooked is that man- 


Machine work 


vast 


ual labor is being slowly done away with. 
must soon be considered as sedentary an occupation 7 
hookkeeping or drafting. It is up to someone to invent 
some form of exercise for machinists which will appeal! 
to their mental and physical requirements. 

There are two common forms of error in regard to 
giving technical information for the purpose of publi- 
cation. One is the idea of some manufacturers that the 
illustration of their methods will only interest competi- 
the other that there are too many articles on any 
one line already published, and additional articles will 
only interest makers of the product. Both these errors 
can be easily refuted, competitors would never wait to 
get their methods from other people through technical 
papers: theY would be too far behind the market, and 
machining methods applied to one article may often point 
the way to somewhat similar applications on a_ totally 
different product. 


tors: 
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A Small Special Bench Miller 


The illustration shows a bench miller, designed to be 
ult entirely on a little bench lathe, the only piece which 
was not made on the little lathe being the large pulley, 





HOUUAUNAURNDELAENAO ENA NONU TaN HAT 


which happened to be already on hand, 
The miller was designed with the following objects 


in view: 1. All parts to be machined on a 6-in. swing 
bench lathe. 2. Low cost as to patterns, materials and 
time required for machining. 3. ~ Simplicity—fewest 
possible parts. 

Beginning with item two, the pattern for the frame 


was made a single-piece pattern with only one cored hole ; 
this was the column hole cored to 154 in. 

To do this, it was necessary to sacrifice having the 
tien 


as far as appearances go; 


SOC} 


a box section, which would have been preferred 


however, for sufficient rigidity, 
the present “backbone” cannot apparently be bettered. 

The carriage A, Fig. 
leways of 2 in. and holds a piece of work whose largest 


ise, shown at 1, has a movement 
sit 
Te 


size must not exceed what could be inclosed in a 2-in. cul 


The spindle bearings were drilled from each end up to 


]«} 


its entire 


The column B is a piece of ,-in. cold-rolled steel, 314 
so that 


this slot. the column can 


in. long, with a slot cut length, when 


the pont of the screw (' is 


Ith 
be raised up or lowered without the table changing its 


position in the horizontal plane, 

This slot was cut on the lathe by turning the too! 
sideways and pulling the carriage along with the lead 
screw a sufficient number of times to do the job. When 
the screw (' is backed out enough the column ean be 
swung to an angle of 15 deg. in either direction. 

In making the pattern the lugs for compressing the 


column hole were omitted, instead of vetting another 


st) 


casting, 3g-in. pins were screwed in 4 in. apart and then 


the space between slotted with a hacksaw. and th 
threaded piece D) with handle and jamb nut arranged 
to pull the column hole into compression. The collar 
on the lead screw of the carriage is divided into 50 di 
Visions, Which with the 20 threads, gives divisions to 
thousandths. 

For facing the spindle bearings inside and outside, a 
collar with a setscrew was turned and notched with a fil 





















































54 in., and then an 4}}-in. drill was run right through like a side milling cutter, and this was held on the spindl 
from one end, this practically lined up the holes, whic! which was revolved in the lathe, while each face in turr 
were then reamed and split through the lugs with a hack- Was forced against the cutter by pressure from the tail 
saw. stock 
The spindle is run directly on the cast iron, and as The column hole was bored by clamping the frame on 
the highest speed is 160 r.p.m., no trouble is anticipated its side to the carriage of the lathe and the whole fed 
so long as the spindle Is Kept lubricated. over a revolving tool held in a short borime bar. 
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There is no vertical feed, if it is desired to start a cut 
in the center of a flat piece or such a cut as a Woodruff 
key requires, a little jack is used under the column with 
its base on the bench. By loosening the column clamp 
a little and using this jack, this class of work can be 
done. 

The horizontal feed in line with the spindle is ob- 
tained by using the attachment F at the rear of the ma- 


chine: this gives the cutter a movement outward or in- 
ward from the frame of any desired distance up to 2 in. 


Fa 


5 aul 
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delayed in getting a helper to hold the one end of the 
tape, so I made this holder. It is of tool steel and will 
be found a convenience in using a tape where an accuracy 
of less than yy in, is not required, as one man can handle 
the tape. 
C., SWAYNE. 

St. Louis, Mo. 

[A similar device, but without any screw, is to be had 
in the open market.—Eb. | 


—- 
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Migh-Speed Milling Attachment 

Having some small impressions to make in a forming 
die and the only machine available being a No, 2 Cin- 
cinnati miller, a search was begun for some means of 
preparing a more sensitive tool, with the following re- 
sults: 

At the bench lathe a tool-post grinder was secured; 
this was fastened in the fly-cutter arbor and the spindle 
locked with two wedges. An electric grinder was clamped 
to the miller arm, as shown, the grinding wheel removed 
uid a small grooved pulley substituted and connected 





Art Macnieisy 


Fig. 2. Tue Diviping Heap 


The dividing-head work holder is shown in Fig. 2. 
This takes pieces 2 in. long between centers and swings 
up to 114 in. diameter; it is divided into 2, 3, 4, 6 and 12 
parts. It can be swung to an angle of over 30 deg. in 
either direction. 

The spindle is intended to be interchangeable, that is, 
as different cutters are made or acquired, each spindle 


two, and these will be racked like drills, and 


will carry 


when wanted will be slipped in and the thrust collars 
adjusted and best size pulley for the speed desired used ; 
there are only two, one runs the spindle at 80 r.p.m,. and 
There are two endless belts, 
asx both pullevs take their drive from one long, flat pul- 
ley on the countershaft. This is to allow for the feed 
when using the attachment /, so that the belt can travel 


the other at 160° r.p.m. 


sidewavs, 


W. L. McLaren. 


Ottawa, Canada. 


Holder for Steel Tapes 


line cuts show a device for holding steel tapes, 


The 


which mav be of 


[- o| fraction more 


interest, 
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HOLDER FOR STEEL TAPES 


In inspection work, I have had occasion to measure 


hundreds of long forged bars, and sometimes have been 














Hicu-Sprep MILLING ATTACHMENT 


with a round belt. The impressions were 0.027 in. across 


at the bottom, 0.067 in. long by 0.025 in. deep, with 
25-deg. angles all around and 0.030 in. apart. 

The cutter was made like a center reamer with the 
point removed to the diameter mentioned. This combin- 
etion made a satisfactory makeshift for a vertical at- 


tachment for the job with the adjustment and rigidity 
of the heavy miller, and the speed and sensitiveness of a 


more delicate machine, 


SOUDER. 


Meady ible 5 


Penn. 
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Double-Operation Die 


This die completes two operations at one stroke of 
the press, it cuts out the bottom of a drawn pan, 8 in. 
diameter in the bottom, 10 in. at the top, 1144 in. deep, 
and at the same time flanges up the bottom of the pan 
34 in. high, and forms the bottom of a small water 
pail, without any waste of material, or any extra labor on 
the part of the operator. 

The die works as follows: When the punch is at the 
highest point of the press stroke, the stripping, or gage 
ring (actuated by springs) for the taper shell moves up 
so that the pan will rest on top of the cutting edge of 
the lower die, properly locating the pan. 

The punch has also a cutting edge inserted on the 
inside of the main punch, and on its downward stroke 
this cuts out a certain-sized blank and carries it down on 
the inside of the die forming the blank into the pail 
bottom. When this blank is cut from the bottom of the 


main pan and while the cutting punch is descending on 
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Inner Shell 


DovuBLe-OpeRATION Dr 

the inside of the die, the outer punch is forming the 
flange on the outside die, and the moment the 
starts back on its upward stroke, the spring ring on the 
outside follows the punch up to a certain point, stripping 


press 


the outside taper shell from the die. It is left loose so 
that it can be easily removed. The inside drawing ring 
which is actuated by a rubber or spring, lifts up the 


inside shell, or bottom, level with the top of the cutting 
It can then be readily removed from the die when 
This rubber or spring need 


edge. 
removing the outside shell. 
not be very strong as there is no drawing, merely form- 
ing here. 

The inside cutting edge is independent of the main 
punch, it consists of a ring, hardened and rround, set- 
ting inside of the main punch. A knock-out pad in the 
center is for ejecting the bottom from this center punch, 
making the die simple and at the same time economical 


MACHINIST 293 

There is about 75 in. left for wear on che top of the 
cutting edge of the lower die, about the same amount 
on the cutting ring of the inside upper punch, and as the 
inside punch is ground off to resharpen, the back of 
the cast-iron pad, or knock-out pad, can be faced off to 
suit whatever 1s removed by grinding on the face of the 
cutting punch, keeping the punch and pad in the same 
proportions, 

J. BINGHAM. 
Toledo, Ohio. 


7 
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Cutting Worm Gears on the 
Miller 


Recently we had a few hard phosphor-bronze worm 
cut. 


diameter, 4-in. pitch diameter, 3-in. diametrical pitch, 


gears to They were to run with a 43-in. outside 
left-hand, single-thread, nickel-steel worm, and were 54- 
in. throat diameter, 5-in. pitch diameter, 24%-in. face, 
and the center distance was 4,°, in. 

We had no generating mat hine, so decided to use the 
miller, and made a carbon steel cutter 4%4 in. diameter, 
2% deg. included angle of sides, and flat periphery ,', in. 
wide, and one double-ended high-speed steel fly-< utter, 
Fig. 1, long enough to go in the fly-cutter arbor and 
sweep an 8 or 8! o-in. circle; also one hob of carbon steel, 
made with a little relief. 

The blank was gashed with the first cutter, which left 
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FIG 1 FLY CUTTER Y SECTION X-Y 
FiG.2. OPERATION ON GEAR An Paces 
Currina WormM GEARS ON THE MILLER 


Fig. 2, A, indexing alternate teeth, on 
throwing the gear out of pitch 


Next, the sides were trimmed 


the teeth as in 
account of local heating 
for following operations. 
with the flv-cutter (Fig. 
using one end for one side of the tooth and the other end 


1), which gives the shape J}, 


for the other side, which left the teeth as C. This was 


necessary on account of the small number of teeth and 
the exceptional] wide face of the gear, which would, 
without these second and third operations, have left a 
blank that could not have been hobbed without som 


positive leading mechanism. 

Next, the blank was hobbed, 
143 in. 
the pitch diameter made no difference in the running 
did 


slichth 
The gears have given satisfaction, the only 


the teeth as D 
left 


obtaining 


to show center distance; the 4‘ In. thus on 


and increase the undercut 


Heces- 


care 


sarv being to see that all spring was taken care of in 


the cutting of the sides of the teeth, so as to have each 
one uniform before beginning to hob 
The cost gear is a 
them, and the 
1) min. per complete gear from the turned blank. 


R. V. Huvreninson, 


per considerable saving over bu 


ing time is pretty creditable, averaging 


2 hr. 


Ironton. Ohio 
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Shrinking 


In assembling certain parts of heavy machinery, the 
shrink fit has many advantages over the pressed fit. 

Not the least advantage is that the heavy presses so 
necessary for forced fits are eliminated. 

In determining whether a part should be shrunk in 
place, due consideration must be given to its adaptability 
for shrinking. In some cases some slight change in the 
design is hecessary before the job can come within the 
scope of shrinking. Much 
lack of knowledge of these essentials. 


worry and expense may be 
caused ny 

The distribution of the metal in a piece of work has 
direct bearing on its adaptability to shrinking. Thus 
Fig. 1, an ordinary steel collar, lends itself much more 
readily to uniform expansion than would the casting 
shown in Fig, 3. 

In shrinking pieces similar to that shown in Fig. 1, 
the piece should be heated all over in a furnace, or if 
large the heat may be applied inside the bore by means 
of a circular burner. 

In Fig. 2 is shown a cast-iron coupling which had to be 
shrunk on a steel shaft. In this case the metal is not so 
evenly distributed about the hole, as the flanged part of- 
fers more resistance to expansion than the hub. A blow 
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ExAMPLes oF Work To Be SHRUNK 


torch should be used to heat this job and the flame di- 
rected so as to strike the section of coupling shown shaded 
and at the same time act on as much of the bere as pos 
sible. 
be taken from the flange end. 

In Fig. 3 is shown a steel casting used in steam tur- 
It forms part of the rotor and has a shaft 


In gaging for expansion, the size should always 


bine work. 
shrunk into the hole A. Tere we come upen a different 
problem altogether from the preceding examples, 

As far as shrinking is concerned, we must look upon 
this casting as two distinct pieces, namely, the inner 
boss or ring B and the outer ring (. 

To illustrate this, suppose heat were applied to the 
inside ring or boss B, the outer rim (, acting through 
the spokes ), would prevent satisfactory expansion of the 
boss kb. 


outer rim (, as well as the inner boss B, must be heated. 


Therefore we see that to obtain good results the 


To do this would. on account of the size, be a cumber- 
some job and would probably cause considerable distor- 
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tion, so the plan adopted is to cut slots at #, thus allow- 
ing the inner boss B to expand freely. 

In Fig. t is shown a brake wheel, in which are en- 
countered the same difficulties as in the preceding exam- 
ple; that is, the outer rim acts as a stay preventing the 
inner part from expanding. 

In heating this wheel, it was found that the keyway 
became narrower and the hole assumed a shape as shown, 
eXaggerated, hy the dotted lines. ; 

On cooling, the hole did not come back completely, 
nor did the kevway return to its former width. Results 
can be obtained by applying heat at the two points 
marked //H simultaneously, thus causing loeal expan- 
sion ina section of both the inner and outer rims. A close 
fit to the shaft and a true running wheel cannot be as- 
sured unless the wheel is heated all over, say in a furnace. 
This is not usually practical for several reasons; there- 
fore, generally speaking, parts similar to Fig. 4 should 
not be shrunk. 

JouN GRAHAM, 

Sparrow’s Pt., Md. 


A Broaching Job 


The illustration shows a set of tools for broaching 
air-brake handles on a punch press. The handle 4 to be 
broached was % in, longer than the streke of the press. 
‘Two strokes of the press finished the job. The broach B 
is set nearly the complete stroke, then the handle is 
removed and the second broach C dropped into the hole 
made by the first broach and on the next stroke, it is 


ir i 














A BroacHiIne Jos 

foreed through the piece, The die dD, on which the part 
resis is fastened to a die base 2, which holds the stripper 
Ff. The punch removed about YQ in. in the two opera- 


tions, the part being made of brass, 


S. L. Ropenrrs. 


Kast Somerville, Mass, 


x 

For the first time in the history of expositions, China 

has applied for space for machinery exhibits, seeking 2000 

sq.ft n the Palace of Machinery of the Panama-Pacific Ex- 

position This will make China an exhibitor in every de- 
partment, 
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The presence of lead, cadmium or iron in zine in larger 


proportion than is usually found in refined zine is stated to 
lead to increased corrosion by acids Minute quantities of 
arsenic, antimony, copper or tin also accelerate the rate of 


corrosion 
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Forced Lubrication 


I was talking with a prominent builder of machine 

lubrication. He enthusiastic 
that he was adopting it, and finally 
he meant by the oil. He was 


tools about forced was 
about it, told 
showed me what 


pumping the oil through a battery of pipes to different 


me 
forcing 


prominent bearings and leaving it there to evaporate 

get away via the happened to be 
under it, which at that time happened to be 
This scheme is simply what I would call copious lubrica- 
tion. By forced lubrication | mean what | attempted 
to describe in my article on that subject on page 853, 
Vol. 


oil and its use over and over again under sufficient pres- 


or floor or whatever 


myself. 


10, a system involving a complete circuit of the 


sure so that it will get back. 


Mr. Earle may have had the same idea of forced 
lubrication that this manufacturer had when he wrote 
his article on page 1133 in the same volume. He says 


that the principal objects are to keep a positive film of 
oil between the shaft and its journal and to keep the 
temperature of the bearing down where the film will be 
maintained. 

This is true, but both obje ts can be readily attained 
by making the bearings ample and using a limited sup- 

hot the 
that that 
got at casily almost always run without trouble. 


ply of oil, and by monkeving with bearings. 


Everybody knows solid bearings cannot be 


Take, 
for example, the cone pulley of an engine lathe. It is 
seldom more than half oiled, but is ample in size, and it 


Machines 


cannot be adjusted and rarely gives trouble. 


that have run for a quarter of a century show good, 
clean bearings hardly worn to any perceptible degree. 


On the other hand, there are places where it is not con- 


wa;’r- 


venient or it is expensive to provide large enough 


ings to make their good beha oiling 


vior under irregulat 


such Cases forced lubrication will make 


probabl - In 


if possible to cut their size down to convenient and 


inexpensive dimensions. 


Batt BEARINGS AND Forcen Li BRICATION 


relative expense of ball bearings 


The question of the 


and forced lubrication is one that will depend on indi- 
hearings 


Ball 
ae 


recall how easily the 


vidual design. look expensive in a wa 


but when we are put in plac and 


how much time spent in lining up is saved, how easily 
they are duplicated in case of accident, and how little 
danger of accident 

Like all other new things which come to light, forced 


lubrication is in danger of over-exploitation. Such things 


there is, there are compensations. 


are readily seized upon by salesmen: they writ hack 
home that the market demands the latest thing. It 
is easy to follow the lead thus given and supply the 


required talking point, but it is not aiways a permanent 
lead. 
use of forced lubrication in places where it 
or where ball bearings hetter 
making it a. fad. 


In this case I am impressed with the idea that the 
is not needed 
constitutes 


would serve 


Wrong design helps no one in the 


long run, no matter whether it is a talking point or not. 

The fact which IL cited, to the effect that oils show 
the highest lubricating power when they are heated up 
almost to the seizing point, was brought out to show 
that economy in power is not to be sought in a cool 


bearing, so that the alleged advantage in keeping tem- 


peratures down is nof there at all. There was no thought 
part that 
that I 
such temperatures as to invite seizing. 


on my\ anvone would construe my statement 


to mean believed that bearings should be run at 


CLOGGED PIPES 


Mr. 


( logged 


Earle 


Poidbe 


wish to take issue with 


In conclusion, | 
that if 
will 


’ 
when le 


the 


where 


savs there is a single 
This might be the case 
if there 


are a number, then the clogging of one pipe will simpl) 


relief valve show it. 


there were only two bearings oiled, but 


force the oil all to the other bearings unless the relief 
valve is set very, very close to the actual minimum pres- 
sure necessary to fill all the pipes. 

The thing that makes me most wonder if Mr. Earle 
and I are not talking about different things is his idea 
that stuffing-boxes can be omitted from horizontal bear- 
ings. If there is any considerable pressure on the oil 
at any part of its circuit, there will be pressure on it 
all the wav around, unless the returns are ridiculously 
large. Think how small a stream of water flowing into 
a wash bow! will fill it up faster than gravity can car 
it away, and then remember how viscous and slow flow 
ing even the most fluid oil is, and it is easv to see that 
anything like a forced feed must necessitate a closed 
return all the way. 

ENTROPY 

Worcester, Mass 


Bonus for Foremen 


The advisability and justice of paving foremen pri 


miums has been established as profitable beyond ai 
question. But the method has been left in a great part 
to experience and persona wow of the people in charge 

Why should not the question of premium for 1! 
horemen respond to the same analvsis as the question ol 
the individual premium for the me (Any system « 
premium should be based on constants 

The more that variable factors enter into the eal 
culation, the more chance ther for error and ai 
chance for error militates against the suecessful wor 
ing of a premium system \nvone, whether workman 


he held 


which he has 


feels that he should not 


or foreman, responsible, 


financially at least. for the conditions ove 


no control. To by entirely successful, the Winhthng or 
losing of a premium should be entirely in the hands 


affected, 
Let us see far the 
by Mr. Lord. on page 95. fulfills these conditions. 


of the ones 
premium system, as advocated 


lake 


how 


factors into which he divided his premium, 


first 


the six 


The factor contains two elements for making up 
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what he calls his standing costs; these are, labor and 
material. The average foreman has no control over the 
cost of material. If the material is purchased under 
contract, then it becomes a constant, and as such could 
be eliminated. But if it is purchased in the open market 
it is a variable, and should be eliminated without ques- 
tion, as it introduces one variable element of cost over 
which the man himself has no control. Again, in the 
case of the departmental foremen, premium paid under 
this factor is largely determined by the costs developed 
in other departments over which he has no control. 

Premium, paid under this factor then, would be in 
large part gratuitous. Yet, quoting from his article. 
we have: “I believe that the giving of gratuitous com- 
pensation is harmful, as the foremen come to learn that 
they will get it no matter what the condition of busi- 
ess in their respective departments may be.” 

The second factor is subject to the same criticism as 
the first, in so far as it applies to the inter-departmental 
foremen, 

In taking his fourth point, it would hardly seem fair 
to cut a man off from premium simply because the force 
under his supervision is small. Just as great a propor- 
tional saving should be effected in the small department 
as in the large. In fact, a greater proportion in many 
cases, as it is possible to exercise a much closer super- 
vision. In many cases the salary factor could take care 
of the question of difference in responsibilities, 

The fifth factor introduces again the question of the 
cost of material where there is bound to be fluctuation. 
It would seem to me that any advantage that might be 
gained in the reduction of material costs would be more 
than offset by the added complication and befogging of 
the premium system. 

While the above premium system could prove effec- 
tive under a certain management and under certain 
conditions, would it be effective under all conditions and 
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a different management? Is it on a solid enough foun- 
dation so that it could endure? 
L. E. Merrice. 


Barberton, Ohio. 
8S 


The Development of Inter- 
changeable Manufacture 


I note in Professor Roe’s comprehensive article on the 
“Development of Interchangeable Manufacture,” Vol. 40, 
p. 1079, that in referring to Frederick W. Howe he 
makes the statement, regarding Mr. Howe, that “he is 
said to have designed the first universal miller in 1852.” 

There are reasons for believing that no such claim 
should be made for Mr. Howe, although he is no doubt 
entitled to great credit for the part he took in designing 
and improving machine tools and methods, including the 
work he did when mechanical engineer with the Brown 
& Sharpe Manufacturing Co., during the years 1868 to 
1873. 

The type of manufacturing plain miller still being 
built by Brown & Sharpe, and cataloged as the No. 12 
plain miller, was one of Mr. Howe’s inventions. 

Prior to the invention of this machine, Mr. Howe had 
given his attention to miller design, and had made draw- 
ings of what he called a “universal miller;” these draw- 
ings are now in the possession of the Brown & Sharpe 
Manufacturing Co. His ideas were along quite different 
lines, however, from those embodied in the universal! 
miller of today, the credit for which, so far as the evi- 
dence at hand shows, would seem to belong to Joseph R. 
Brown. 

Mr. Howe’s ideas of a universal miller were to combine 
in a machine having a vertically adjustable cutter slide, 
a swiveling chuck in place of the usual work table; the 
work held in this chuck, which had its axis in a vertical 
plane, could be revolved, indexed, swiveled in two planes, 
or fed longitudinally under the cutter, so that the name 
“universal” seems quite appropriate, although Mr. 
Howe’s machine did not contain any of the vital elements 
of the present-day universal miller. 

The features which make the miller occupy the impor- 
tant place in machine-shop operations which it now does, 
and which were originated by Mr. Brown, are: (1) 
Having the table carried in a swiveling saddle, mounted 
on a clamp bed, which, in turn, has a transverse move- 
ment on a vertically adjustable knee. (2) The spiral 
head mounted on a sliding table and connected to the 
feed screw to cut spirals and with provision for indexing. 
(3) Means for adjusting the spiral head, so that when set 
at an angle it can be indexed. Mr. Brown’s machine 
was, so far as known, the prototype of the column and 
knee miller, which has since become the standard type. 
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The history of the invention of the universal miller 
has already been told in Vol, 34, p. 9, and Mr. Howe’s 
connection with it, and his relation with Mr. Brown, 


In that article it was stated that 
Since that 


were there set forth. 
the earliest drawings could not be found. 


time they have been discovered among some old papers 
which had at one time been stored at Mr. Sharpe’s home. 
These drawings are dated October, 1861, and signed in 
They are shown in Figs. 


Mr. Brown’s own handwriting. 
1 and 2. 
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That Mr. Howe never claimed to be the inventor of 
this machine is shown by the fact that the patent was 
granted to Mr. Brown, without any question as to his 
right to the invention, although Mr. Ilowe had full 
knowledge of the matter. It is further shown by the fact 
that in 1865, while superintendent of the Providence 


R. Brow li 


“I take great pleasure in 


Tool Co.. Mr. Howe wrote a testimonial to J. 
& Sharpe, in which he said: 
recommending your celebrated universal millers.” 

It is probable that because the name “universal” was 
given by Mr. Howe to his early design of miller, his name 
became thus inadvertently associated with the invention 
of the miller, as 

This is another illustration of the difficulties attend 


establishment of facts regarding matters of earl\ 


universal] known today. 
ing the 
history, the importance of which is only realized long af 
ter the events have transpired. 
LUTHER D, BURLINGAME, 
Chief Draftsman, Brown & Sharpe Mfg. Co. 


Prov iden 2, lh. l. 
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Executive Ability 

Mr. Sheldon asks, on 1119, Vol. 
question, “What is executive ability?” 
very neav to hitting the nail on the head himself. So 
near that I fear that he may have hit his own thumb. 


10. the eternal 
Then he 


page 


comes 


1 would suggest that he modify his idea of self-assertive- 


ness to an idea of confidence, not merely in oneself, 
but in the world, neighbors, superiors and subordinates, 
Mr. Shel- 


don may say that [ am simply defining an executive as 
An exec- 


and also to include confidence in possibilities. 
an optimist. He would not be so far wrong. 
utive is an optimist deep down in his soul. 
He is a man who ean find a way or get others to find 
it for He finds it by believing that there is a 
way to do everything that should be done at all. He 
does not think that he can do everything single handed ; 
Your trve executive knows 


him. 


he leaves that to the genius. 
that if he 
nothing and a tting nothing done, 


worries and nags he will finish by doing 


The first essential to doing anvthing is the disposition 


to do, and the second is confidence that it can be done. 
The man who has these two has executive ability. 

The man who wants to do things, brt who fears they 
be done, or the who thinks things can be 


cannot man 


done, but has no disposition to do them, can never be- 
come an executive. 

As to whether the shape of 
be taken as a true index of his character or 
tell. I doubt if 
has developed into a forceful executive, can conceal that 
tact long. Incidentally, he gets quite a bit of fun out 
of being picked for an easy mark by those who do not 


a man’s jawbone Is 10 
not, | cannot 


a man born with a weak chin, but who 


him. 
To a man who has aspirations in the direction of 


know 


becoming an executive, [ would suggest that he first learn 
to let himself out a bit. We are all so tied up to tradi- 
tion that we hate to really act naturally. What a man 
should do is to let his intuitions have full play, and 
then to apply may have 
to these intuitions. 
we have all seen, that a man will let himself out in this 
way with and then after a. time 
conclude that he has made his success through his rea- 
He then 
begins to drop his impulses and relv on his one-horse- 


whatever reasoning power he 


There is serious danger, one which 


considerable 


Success, 
soning power; he thinks he is a great thinker. 


power intellect, and he ceases to be an executive. 


SeLr TRAINING For AN EXEecurive 


As a concrete thing to do, by way of self training, 1 
would suggest that he do everything that comes to him 
in full confidence that he is right the frst time. No one 
is going to take a man for even gang boss, who is all 
the time measuring work over and over. If he is run- 
job after he has it 
coming straight should be enough. He should then set 
his stop to the required diameter and stop worrying 


ning a grinder, once calipering a 


Do the same with other jobs. Be sure vou are 


then begin thinking about the 


about it. 
reht 


’ 
10, 


and next thing to 

When you do geta chance to direct others, study them 
apd find out who can be let alone and who must be given 
Remember that it is to 


specific directions. your ad- 


and much 


train 


firm, 
vou should gradually 


vantage and to the advantage of the 


more to the man, that him 


to stand on his own feet so far as you safely can. Every- 
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one who can do his work just as well when vour back 
is turned as when you stand over him, and who will, is 
just so much of a credit to you. Do not get the idea 
that are all the time giving orders you 
are liable to give way to someone who will. If vou are 
working for a modern concern they will know who is 
producing The only danger you run is that 
vou will be given more men to look after, but with that 
hould go more money in the pay envelope, and also, 
what you will by that time for, the satis- 
faction that from achievement. It will not 
buy vou bread and butter, but if vour bread and butter 


unless you 


results. 


care more 


comes 


are assured, it is Just as satisfactory as cake. 
LEADERSHIP 
Maintenance of discipline is one of the lesser details 
of management, but if you expect other people to fol- 
low your lead, they will; that is, if vou really expect 
it. It is perfectly natural for the great majority of 
We may like 


to criticize afterward, and we take <hat privilege, but 


us to wait for someone to lead the Way. 

hang back pretty hard until someone comes along 
and assumes authority. You must conquer this hang- 
ing hack idea. Get out in front, even if it is only at a 
Sunday school picnic. It is net presumptuous for yeu 
to do it, and you will not be criticized unless you lead 
in some fool way or you run up against some other self- 
constituted leader. If lead in swimming 
vou should be able to swim vourself, otherwise the crowd 


may be so well pleased with their fun that they may 


you a party 


forget you and leave you in the water too long. It is 
likewise desirable that you should lead in ways that your 
crowd can enjoy following. If you have a bunch of girls 
along dressed for Broadway, don’t take them walking 
thicket of You may never get another 
chance. Just so in the shop; leadership consists largely 
in telling people the thing that they want to e told. 
Asking a man if he would feel offended if you gave him 


ina brambles. 


a job that vou know he is dying to get is just as good 
leadership in a shop as it is in politics. If vou run up 
against another leader, let him have his crowd and you 
accumulate another; but lead if you only have one fol- 
used to it. That is the wav most leaders 
They wish themselves on to people, and 


lower. Get 
are selected. 
when there is to be a manager or a superintendent to 
he appointed, they simply are the only people available 
from whom to select: 
Henry. 
Worcester, Mass. 
8 
How Would You Do That 
Job? 


Louis Kruger, on page 77, tells of a method of doing 
a piece of work about which IT inquired in a previous is- 
sue, 

Probably because I have had little experience with 
hvdraulie tools, save those for forcing in a erankpin or 
forcing something out, the method described seems quite 
impossible if ordinary figuring can be at all depended 
upon, 

Mr. Kruger says that by making a die which, in my) 
case, Was 214 in. diameter and 34 in, thick, and dropping 
into this a piece of cold-drawn steel, slightly smaller 
in diameter and slightly longer than the figure given, [ 
can force this bit of steel down into the die, filling it 
out complete/y with a comparatively light hydraulic pres- 
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and he further says that this be nicely 
finished by tumbling it with others in a tumbling barrel. 


This latter statement, I feel free to sav, is, according to 


ure, prece can 


my experience, utterly impossible. 

1 stated that these articles were to be 
this 
knocked off anc 


nicel\ polish “d 
that 
that 


to form ornamental base and 


the corners or edges are not to be 


an presupposes 


the surfaces are smooth and handsomely finished. 

No tumbling barrel that IT have ever seen will produce 
these results on a form such as I require and of such a 
weight. 

I would ask Mr. Kruger t 


calls a “hydraulic press of even a sma 


what he 


tell vour readers 
ei co 
il SIZe, 
ly 


In Mr. Johnson’s explanation of how hest to produce 
the article. he guggests a multi-forming tool, a lar 
hollow-spindle lathe, in connection with sensitive drill- 
ing machine and a speed or polishing lathe. 

The multi-forming tool which »would produce the 


rounded edges will have to carry with it a section which 
would be practically equal to the width of the eutting- 
off blade. 


Presuming that six forming cutters are set 


ture for this work, few hollow-spindle lathes that I know 


would carry this work properly, and this system would 


demand that the bar should be centered and the tailstock 


of the lathe used when the gang of forming cutters is 
fed in. After the forming is done, the gang of cutters 


would have to be removed and a side tool put in position 


unless the machine tool was a special one, the tail center 


would have to be run back, a side tool emploved to fin- 


ish the top face so that it would meet nicely the quarter 
round and another shift of tool would have to be made 
to skim off the outside diameter of the bar, so that 
tt would be tangent to the 14-in. circle, otherwise the job 
would not look well. \. 

Before the parting tool is used the top face round 
and diameter could be polished up with emery cboth, 
provided the lathe could be run at proper speed, but if 
it could would it not be dangerous when a 16- or 20-ft. 


bar was in place? I think it would. 


Parting the piece would then have to be done and the 


bottom would not be in a good enough condition for the 
job. 
Too MANY OPERATIONS 

Now th operations have been so far as follows: 

Centering and countersinking the end of the bar; this 
should be done, of course, at the highest possible speed of the 
lathe. 

Setting the gang cutters 

Bringing up the tail center. 

Feeding in the gang cutters. 

Withdrawing and taking them out 

Running back the tail-center 

Setting a side tool and taking a cut off the face. 

Removing this tool 

Replacing it with a half-diamond and taking a t off tne 
diameter. 

Removing the half-diamond, setting the cutting off tool and 
cutting off, polishing, however, before parting completely 

Now, in the first gang of bases the belt will have to 


he shifted four times, first to a high speed for drilling 


and second, to a moderate speed for 


countersinking ; 
feeding in the gang cutters, 
outside diameter: third, 
polishing, and fourth, a for parting. 

All the other bases of the group will, however, have 


facing the ends and turn- 


ing the high speed again for 


moderate speed 
ne less high-speed operation, not requiring drilling and 


ountersil k i] 


MACHINIST 


9QQg 


If 
i 


these 


the gang-forming cutters were nic set, 


could ” Say ct 


entire lot of bases 


1 by running the half 
at 


operations 


diamond over the one setting, but 


the svstem that Mr. Johnson suggests does not seem t 
me to point to the most economical method. 

\s I understand him, he omits polishing altogether, 
which, in this case, is an important matter. 


Ile goes further in handling, by suggesting the use of 


a step-chuck for tinishing the bottom, then carries th 


piece for drilling and nsitive drillin 


machi Ilis SVstem of mnaimg th worag, If Seems To 


me, can he consideral vy bettered 
Mr. Rogers’ suggesttons of finishing this round piece 
seem to me much more economical 


Id 1; } } hel 
ado not ike His Macnetic-CHNuck Wea, Aas | iM e\ 


this work could be more quickly done by setting thes 
pieces on a horizontal grinder of the disk type 

Mr. Rogers evidently thinks ater accuracy is 1 
quired for these weights than is the fact. 

If the upper and lower suriaces had to bye evxvact 
parallel, holding them in the magnetic chuck would 
doubtless be an excellent wav of erindine them. 

\ friend suggests th roOllowl method: 

Cold-drawn shafting cut off either with a metal band 
saw or a regular cutting-off machine, these pieces chucked 
into a step chuck and both sides faced: then, the quarter 
round formed, the hole drilled and tapped in a sensitive 
dri ling machine and the polishing done on a crew 
arbor as the final handling. 

Can anyone suggest a better method than this? 


W. D. 


FORBES. 


New London, Conn, 


Advantage of a Babbitted Half 
Nut 


I think that Entropy’s remarks, on page 60, concern- 


ing the use of babbitt for lead-screw half-nuts, are well 
founded, at least I have always had gratifving results 
where babbitt metal was used on this class of work. 
The chief advantage has been the ease with which the 
renewing is done. 

Some vears ago | was operating a planer, the table 
of which was 6 ft. long. driven by a large screw with 
about a 2-in. lead. A split nut, about a foot long, was 
bolted to the bottom of the table in the center and bab- 
bitted. The planer was an old English machine, and 
when I first operated it, had been running many years 
without being touched. 

During the time I was in that shop, I was given the 
job of overhauling it, with orders to rebabbitt the nut. 
This I did. although it would have run fer an indefinite 
period without renewing, as there was only jy-in, play 


I 


in the old babbitt. 
Speaking of babbitt, I remember a gas engine with 
a bronze connecting rod by ring at the crankshaft end: 


hye what we did: 
TOOK out the 


that engine has run 


this bearing was always iting, no matte) 


and desperation, We 


bronze and substituted babbitt. and 


finally, in disgust 


as cool and sweet as OM could wish ever sinee, 


Of course, there are always two sides to a story, as 1s 
discovered in a sudden way when a babbitted bearing 
melts out. 

M. L. Wanre 

()ttawa, ( 
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statistics. 
Europe is 


It is sometimes reassuring to recall a few 
Thus it is worth while at this moment 
at war and her markets are closed to run over 


when 
a few ap- 
plying to metal-working machinery. During the fiscal 
vear ending June 30, 1913—the last for which figures 
are available—we shipped $3,828,638 worth of such ma- 
chinery to countries outside of Europe. During the 
same period Germany shipped $1,715,906 worth to the 
countries. Detailed figures for Britain’s 
exports are not available, but if we apply the percentage 
that holds for those of the United States, Great Britain’s 
shipments, on the same basis of countries and time, were 
valued at $1,250,000. This gives a total of nearly $7,000,- 
000. This amount is more than the value of the exports 
of metal-working machinery from the United States to 
all foreign countries during each of the years 1908, 1909, 
1910, 1911. ) 

With Europe at war, with some 14,000,000 of her best 
producers taken out of industry, America must manufac- 
ture for the rest of the world. And the foreign market 
for metal-working machinery outside of Europe is by no 
means jnsignificant—$7,000,000 of business is worth hust- 


same Great 


ling for, 


* 
ey 


From Sixteenths to 
Thousandths 


Economic changes, new inventions, shifting of centers 
of industry, these are some of the things that may make a 
complete reversal in the business of a machine shop. 
Quickly recalled examples are the changing over of car- 
riage and wagon factories to automobile shops, and shops 
building sawmills and logging machinery now turn out 
In the first example, an 
the 


machine tools and small tools. 
invention was the primary cause of the change; in 
second, the cutting off of surrounding forests, and shift- 
ing of the lumber industry to remote sections. 

There is one common feature in these changes. It is 
from coarse to fine, from rough to accurate, from simple 
to complex. Thus the manufacturing problems are in- 
creased in number and multiplied in importance. The 
change, from one viewpoint, is from splitting sixteenths 
to splitting thousandths. 

Equipment suitable for building carriages and sawmills 
will not lathes. New 
chines are must be made or 
Lought. Here is an initial item of expense. Some of this 
must be met before the first machine is built, but it is 


build automobiles or turret ma- 


needed, new small tools 


wise to buy as little new equipment as possible until the 
product is assured. 

To know the product, a first machine should be built 
as quickly as possible and sold or given away. The object 
Is to get it into a customer’s shop as soon as possible and 
see what it will do. Send the child away from home. It 
faces the demands of 
Weak points will 
raised that the 


will either sink or swim, when it 
modern production in a hustling shop. 


come to the surface. Objections will be 


home shop never would think of. The customer’s shop 
tests the 


who goes away from home. 


new machine, just as the world tests a boy 

If this severe tryout Is successful then, and then only, 
is it wise to begin seriously on the preparations for man 
ufacture; the needed equipment can be safely ordered ; 
tools, jigs, fixtures and cutters can be made. 

In the latter connection it is wise to remember that 
special tools are made for three purposes and with vary- 
These thr o 


purposes are: To get accuracy in the machine being built; 


ing degrees of completeness and expense, 
to make a group of machines interchangeable; to make 
a group of machines at low cost. 

When the first machine is built, it may be necessary to 
make some tools, as drilling or laying-out templates, 
master cams and a few formed cutters. 
to get sufficient 


small lot of machines is started it may be 


The se are needed 
When a 


wise to 


accuracy 1m Important parts. 
make 


numerous jigs, fixtures and cutters to bring about in- 


terchangeability of parts. But not until machines are 
made in quantity is it wise to go the limit and make 


special tools to cheapen manufacture. There are too 


many changes in design to warrant the manufacturer, 


new line, building his 
than 


who is taking up a completely 


special tools at the beginning for any purpose other 
to get 
Thus the steps in turning from a machine made with 


thousandths 


accuracy and reasonable interchangeability. 


limits of sixteenths to one with limits of 
are: Buy as little new equipment at the outset as possible 
build your experimental machine as quickly as possible 
give it a thorough tryout in a customer’s shop 
If it is 
ment, but make as few special tools as possible until the 


not your 


own. satisfactory, buy the rest of your equip- 


market is demonstrated; when the market is assured, 


make all the jigs, fixtures, cutters and gages needed for 


economical manufacture. 


Speed Regulation of Electric 


Motors 

The speed regulation of a motor is usually defined 
as the difference between ¢ and no-load speeds 
expressed as a per cent. of the full-load speed. Hence, an 
ideal constant-speed motor possessing the same speed 
at full load as at no load, would have a speed regula- 
tion of 100 per cent., and the greater the falling off 
in speed as the motor is loaded, the less the numerical 
percentage of its speed regulation. These statements 
refer to speed conditions not affected by any outside con- 
trol, but due only to inherent properties of the motor 
itself, 

In adapting a motor to a machine tool, the motor is 
called upon to supply speed and torque to the tool, Ob- 


viously then. the speed required hy the machine cdleter- 
the motor desired under the varving 


Ilenee, 


a motor, has 


mil es the speed ol 


ir may be subjected, 


ote rred to 


d conditions to which it 


rm constant-speed, as come 
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to mean a motor which will supply practically con- 
stant speed at all normal load conditions, 

The direct-current shunt motor and the alternating- 
current induction motor are the two common types of so 
called constant-speed motors. The question may come 
up from time to time as to whether motors of these 
tvpes are actually constant in speed or merely so in 
name, and anyone designing a machine for absolutely 
constant-speed conditions at all loads, is naturally con- 
cerned with the behavior of the motor which he selects to 
drive it. 

The shunt and the induction motor, as a matter of fact, 
each decreases somewhat In speed under load. In the 
case of shunt motors this is covered by the term rela- 
tively low- or high-speed regulation; with the induc- 
tion motor, the decrease in speed is sometimes referred 
N speed as the load in- 


to as the slip. This decrease 
creases in these two cases, depends on the internal char- 
acteristics of the motor. The regulation or slip may 
either be high or low, depending on the properties of 
the machine. 

To the motor user, therefore, the fact is of interest and 
importance that induction 
types may be secured with small speed variations under 
amount of such 


motors of the shunt and 
them, the 


The speed, as given 


load, but in purchasing 
speed variation should be specified. 
on the name plate, is generally no indication of the 
ability of the motor to hold up to speed under load, 

In addition to the two types mentioned, the series and 
compound direct-current motors, and to some extent the 
synchronous alternating-current motor, are in common 
use. The character of the series motor is to produce 
« heavy torque at starting, but its speed falls off ma- 
terially as the load increases, 

A most common example of the series motor is in the 
operation of the ordinary street car, which slows down 
on climbing a grade, with no mechanical control, The 
action is thus automatic and depends on the internal 
characteristics of the motor. 

The direct+eurrent motor is, therefore, not 
adapted to the use of machine tools which call for con- 
stant speed, but is rather employed for hoists, cranes, 
and similar apparatus where heavy torque is demanded 


series 


at starting and constancy of speed is not a feature. 

The direct-current compound motor combines the fea- 
tures of shunt and series motors, but its speed regulation 
is apt to be less, that is, its speed will fall off more with 
increasing Joad than the shunt motor. 

The synchronous alternating-current motor is peculiar 
in that its speed is absolutely constant at all loads. It is, 
however, a motor usually requiring special mechanical 
means for starting and is ever, used for 
cases where it must be frequently started and stopped. 
li may, however, be used for such loads as pumps, where 


s< arcely, if 


the operation is continuous, 

The purchaser of a motor should realize that quite 
a number of elements enter into the design of electric 
motors and that his needs must be clearly outlined to 
the manufacturer if the motor is to fulfil expectations. 
Of course, this implies that the purchaser understands 
what his needs are, but such is very frequently not the 
Motor manufacturers have accumulated a large 
amount of data regarding the conditions of speed and 
torque under load and their codperation may save time 
and expense if solicited at the outset 


cCHuse, 


MACHINIST 





Vol. 41, No. 7 


A Flexible WorKing Force 


Modern manufacturing is based on the subdivision of 
labor, the extent of this subdivision depending on the 
piece to be made, the shop equipment, and the quantity 
required. And, whether we like it or not, the system has 
come to stay until a better one appears, 

One of the drawbacks, where this is carried to the ex- 
treme, is the inflexibility of the working force. Con- 
ditions arise where one department may be rushed and 
another department slack, so that men will be laid off 
in one part of the shop and new men taken on in another 
department. This tends to unsettle the men in the shop 
and adds to the shifting of employees with its disad- 
vantages, 

Some shop managers, particularly in shops where work 
runs in seasons, are trying the experiment of de-special- 
izing to a degree. Desirable emplovees who may be hired 
in the lathe department, are taught to handle other ma- 
chines when opportunity offers. Each good operator is, 
so far as possible, taught to handle at least one other ma- 

It is considered cheaper to lose a few days’ wages 
to ave available when the demand 


chine. 
SO as men arises. 

In some places men are being shifted to different de- 
partments to relieve the monotony and to make them 
more efficient when the need comes and to render the 
whole force more flexible. This does away with much 
of the shifting or “turnover” of labor, which assumes 
appalling proportions in some sections, and which ef- 
fectually prevents a close and sympathetic relation be- 
tween employer and empioyees. 

It also prevents much of the uncertainty of employ- 
ment, which is one of the hardest things for the em- 
ployee. 


we 


Improving the Assembling 
Department 


The elements of manufacture, which go to make up 
the various machining operations, have received much at- 
tention from shop reorganizers and systematizers. As 
a result, this portion of manufacturing costs can be cal- 
culated with a fair degree of accuracy in making es- 
timates on future work. Furthermore, this enables costs 
to be reduced, because it deals to such a large extent 
with machines and machine products. 

But the assembling department cuts out practically 
all machine work, with its mechanically timed opera- 
tions, and depends entirely on ine variable human ele- 
ment. Scientific motion study ean do much to elimin 
ate waste of effort on the part of the worker, but there 
is much to be done in the way of convenient benches, 
handy tools and other devices, which make it easier to 
put work together. These include methods of 
testing the truth of the parts as they are fitted together, 
and many of them are exceedingly interesting and help- 
ful. 

We shall be glad to hear from readers who have de- 
veloped methods, tools or other devices, which help in 
securing uniform assembling costs, as well as reducing 
the expenses of this department. Lack of uniformity is 
particularly trving to the cost department 


often 
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Plain Grinder with Hydraulic 
Table Feed 


designed 
long and 4 


shown is for handling 


in. diameter. 


The plain grinder 
cylindrical work up to 12 in. 
its special feature is the application of a hydraulically- 
This method of driving is designed to 
The machine is adapted 


operated table. 
secure smoothness of operation. 
for either straight or taper grinding and is essentially 
a manufacturing machine. 

In the base of the machine there is an oil tank which 
supplies oil to the hydraulic cylinder, A pump 
is provided al the rear of the machine, The oil piping 
extends around the left end of the machine to the relief 


This valve is usually set to give about 75 Ib. 


rotary 


valve. 
pressure, which is indicated on the gage directly above. 
The oil held back under pressure by the relief valve goes 
to the operating valve. In one position the oil passes 
to the left of the piston within the cylinder, forcing the 
piston toward the right until the operating valve is 








AM.MACHINIST 











Piarn Grinper with Hypraviic Taste Freep 


shifted—cither by hand or automatically—when it re- 
verses by causing the oil to flow into the cylinder from 
the opposite end and thus move the piston and table, 
to which it is attached, in the other direction. The 
speed with which the table is traversed is governed by 
a supply valve which controls the amount of oil passing 
to the cylinder, and any desired speed between 0 and 


nm 
254 ft. per min. may be obtained with the pressure of 
75 lb. All working paris of this mechanism are lubri- 


cated in a continuous bath of oil. 

The mechanism for operating the automatic cross-feed 
consists of a paw! whi h operates the feed and is moved 
by a horizontal lever, which in turn is actuated by the 
V-bottom of a vertical shifting lever. Just beneath the 
horizontal lever there is an adjusting screw which gov- 
this 


pawl may be regulated to 


erns the amount of motion of lever. By turning 


this screw, the action of the 
enable it to pick up the required number of teeth on 
the ratchet wheel, each notch on which represents a move- 
the head of 


ratchet wheel there is a mechanism which is provided for 


ment of 0.00025 in, Revolving with the 


the purpose of throwing out the pawl, thereby stopping 
the cross-feed when the work has been ground to size. 
The work drive pulley is arranged with a clutch so 
that the work may be 
lever on the top of the headstock; the tailstock center is 


started or stopped by throwing a 


on a spring and is opened for the insertion or remova 
of the work by the weight of the operator’s hand on a 
lever at the right of the 


for delivering an ample suppl) 


} 


tailstoc Ik. Provision is Made 
of water for cooling the 

J] mn s — ee . ca whi ‘ 
work. The principal dimensions of the machine are as 
follows: Extreme distance between centers, 12 in.; swing, 
| in: travel of table, 14 in.; 


grinding wheel, 10 in.; face of grinding wheel, 34 in.; 


maximum diameter of 
speed of wheel, 2100 r.p.m. 5 number of work speeds, 3: 
1335 Ib. 
Is a recent product of the Greenfield Machine Co., Green- 


field, Mass. 


floor space, FOx29 jn. : net we i rht, The machine 


Portable Motor-Driven Shear 
The portable alligator shear shown is built by the 
(‘anton Foundry & Machine Co., Canton, Ohio. lis 


various uses will at once suggest themselves to the prace 

















PorTaBLe Moror-Driven SHEAR 


tical user. The truck wheels are very wide, making it 
easy to draw them over the ground, 
] 


The handle is so 
“l at either end. 


and after fin- 


, a “7 F om. 2 
made as to be easily atta his allows 


the machine to be drawn to a s rap pile, 
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ishing the job, be drawn away backwards. By setting 
the front truck well back from the lower jaw, the ac- 
The No. 1 
size has a capacity of 114-in. square soft machinery steel 

The knives are 13 in. long, with four cutting 
The opening of the jaws at the index point is 
Weight about 4000 Ib. 


cumulation of scrap on the truck is avoided. 


or iron. 
edges. 


6 in. 


iw 


A Multi-Cone Clutch 


To secure the advantages of the cone type of clutch, 
and yet be free from seizing or slipping, this design 
introduces two cones, or rather, a cone ring is placed 
letween the two clutching surfaces to produce the effect 
of the double cones. Too sudden engagement is avoided 
by making the angles greater than can be done with the 
single cone, the pulling power so lost being made up 
by the additional gripping surface. The whole clutch is 
inclosed in a perfectly smooth case without projections, 
so that it adds no dangers of any kind to the revolving 
It is self contained and is filled with oil while 
ample provision being made to prevent this 


shafting. 
running, 
heing thrown out. 

The middle floating cone is of steel and is free to 
move endwise on the central cast-iron collar, being pre- 
vented from turning on this by means of the steel key 


which is dowelled into the ring. The ring itself is keyed 
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Mvuuti-Conr CLUTCH 
to one end of the shaft, preferably the driving end. The 


inner and engaging cone is controlled by the toggle 
shown and forced against the floating cone, forcing this 
against the outer cone in the case and securing its driv- 
ing the friction of the 

The inner and outer cones turn together, being connected 
the 


These kevs allow end move- 


power by four surfaces shown. 


by means of the keys shown at the outer edge of 
inner and adjusting cones. 
ment, but make the inner and outer cones practically 
unit. Adjustment is made by turning the shifting 
sleeve which is threaded in the inner cone. This posi- 
the relation to the shifting 
and gives more or less pressure, as may be desired. In 
the position shown, the clutch is thrown in, only a small 
to the right to completely 
This clutch is known as the Ideal 


me 


ions cone with toggles 


movement being necessary 
disengage the clutch. 
and is made in a variety of sizes up to a capacity of 150 


hp. by the Akron Gear & Engineering Co., Akron, Ohio. 
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Portable Arc Welder 


The portable are welder shown was designed by the 
C. & C. Electric & Manufacturing Co., Garwood, N. J., 
for welding and repair work in shipyards, machine shops, 
locomotive shops and foundries. The motor circuit can 
he connected to any available part of the shop or yard 
circuit. 

The apparatus, consisting of dynamotor, control ap- 
paratus and switchboard, is supported on a base of I- 
heams and mounted on a heavy iron truck on wheels. 
The welding current is generated by a 110-volt dyna- 
motor, the generator end having a capacity of 200 am- 
peres at 70 volts. The motor shaft is extended for re- 
ceiving a pulley for belt drive by gas, oil or steam engine 
when in use on barges or in shop yards or where electric 
current is not available. 

The starting box and field control rheostat are mounted 
on the frame structure supporting the switchboard. The 
switchboard the main-line switch and cireuit- 
breaker for the motor and automatic-control relays for 


carries 
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PortaBLeE Arc WELDER 


two individual welding circuits. A set of 
will provide for one graphite electrode or two metallic 
electrodes for welding. The graphite electrode gives a 
temperature of about 4000 deg. C. and is used for cut- 
ting, preheating and welding with an auxiliary bar. The 
metallic for welding furnishes the welding 
metal directly and can be used on vertical or overhead 


100 amperes 


electrode 


work. 

The automatic relavs in each welding circuit insert 
and cut out small steadving resistances on drawing the 
are and thereby prevent burning of the metal. Auto- 
matic devices also prevent interference between operators. 
An ammeter in the welding circuits permits the accurate 
the current to the 


adjustment of work, 


oo 
% 


A Demagnetizer 


The demagnetizer shown is for demagnetizing products 
which may have become permanently magnetized through 
operations on a magnetic chuck. 

It is an independent unit, requiring no counter-shafts, 
and loeated to suit A rigid, con- 
tinuous U-shaped core made of laminated electrical steel 
is energized by two stationary coils through which alter 
The upturned core ends terms 


may he convenience, 


nating current is passed. 
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inate in two accurately ground surface plates across which 
the pieces to be demagnetized must be passed. While 
these pieces touch the plates, they partake of the rapidly 
reversing magnetism of the plates, which is caused by 
the alternating current encircling the core. When the 
pieces are slowly removed from the region of the plates, 
the magnetizing effect is weaker in every reversal than in 
the one before it, so that the pieces are finally left neu- 
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A DEMAGNETIZER 
tral as they pass entirely out of the field. The core and 
coils are mounted in a metal-edged oak box so that the 
surface plates project slightly above the top of the box. 
A suitable switch for turning the current on and off and 
a protected flexible electric cable are attached to the box, 
as are also a pair of handles by which the demagnetizer 
can be readily carried about the shop. 

This demagnetizer is made for both alternating and 
direct current by the D. & W. Fuse Co., Providence, R. I. 


Driving Ferrule for Tangless 
Drills 


The purpose of this socket will be readily understood 
from the illustration. It is adapted to all styles of taper 
shanks and is so constructed that it will drive a tool with 
without a 
If the tool 


tang. 
to be driven 


or 
the ferrule 


yp ssesses a 


tang, 
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FERRULE FoR Driving TANGLEsS DRILLS 


is placed in a position so that the tang enters a slot in 
the The ferrule is the 
shank to allow an opening between the sleeve and the 
ferrule, so as to allow When nesting sleeves, 
these are placed on the drill shank or taper plug, and 


sleeve. forced far enough on 


for wear. 
the ferrule is then forced on in the same way. 

Dazie Manu- 
York, 


This ferrule is a recent product of the 
facturing and Supply Co., 103 Park Ave., New 


x 
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Large Chain Drawbench 


The halftone shows the carriage and die end of a 
chain drawbench claimed to be the largest of its kind 
ever built. 

It is built lo draw all sizes of rounds from 1 to 6 in... 
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LaArGE CHAIN Draw Bencu 
inclusive, and irregular shapes ol thr Same area. lt Ss 
arranged with a push-in attachment for pushing the 
bars through the die to be gripped by the carriage for 
drawing them. 

The machine is of steel construction and weighs 40 
tons. The two main driving gears weigh 12,000 Ihb., 
and the chain for the bench, which is constructed of 
vanadium steel, weighs 8000 Ib. It is driven directly 
by a 100-hp. motor. This draw bench was recently com- 
pleted by the Brightman Manufacturing Co., Colum- 
bus, Ohio. 

Gasoline Torch 

The type of gasoline generator shown is designed to 
be operated on the principle of liquid expansion. By 
illing the priming cup on top of the container with 
gasoline, and lighting it, the heat is carried to the gaso- 
line in the container, which then expands and creates a 
natural pressure, forcing the gasoline up through the vent 
hole in the neck of the noz- 
zie and around the valv 
steam. At the same time -_ 
the flame from the cup has 
heated tha nozzle suth- - 
ciently so that when the 
valve is turned on the jet of 
gasoline is turned into a 
vas, Which is ignited by the 
flame from the cup, the cup 
holding just enough gaso- MACHINIST 
line to prime the torch. = 

Operating on this princi- GASOLINE ‘Toren 
ple the need for a pump is 
eliminated, and the number of parts is reduced 

This torch is made in several sizes and stvles bv tl 
Decker Manufacturing Co., Newa N. J 
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Elevator T-Rail Planer 
The illustration shows a special planer recently built 
hy the Niles-Bement-Pond Co., New York, N. Y. It is 
designed for planing accurately and rapidly the T-rails 
used for elevator guides. The planer is 52 in. wide 
hetween the housings, has a maximum distance between 


the table and crossrail of 18 in., and the table is 20 ft. 


MACHINIST Vol. 41, No. 7 
to be particularly useful for measuring the temperatures 
found in dryers and ovens, in the bearings of machines 
which may overheat, in the winding of motors and in 
transformers, on refrigerating machines and in rooms 
which must be maintained at a constant temperature. 
The instrument consists of a bulb or coil of resistance 
is passed, and which 


wire, through which a_ current 





pockets. Elevator T- 


from 2 to 6 In. In 


long between 
rails ranging 
height can be planed. 

The bed has V-tracks for the 
table, oiled by self-adjusting conical 
rollers in pockets located at frequent 
intervals in the tracks. The table is 
of the box type and has a bottom wall 
without openings of any kind. The 
table is held against lifting or crowd- 
ing sidewise by heavy gibs on each 





side. A set of clamps and end stops 

for securing six rails side by side are 

provided on the top of the table. 
The cross-rail is of unusual height 


and, as will be noted from the illus- 











tration, extends back between the 


uprights to which it is secured 
through T-slots in addition to clamps 
on the outer edges of the uprights. This con- 


struction is designed to secure rigidity of the cross-rail 
and uprights. The for stiff construction will 
be realized when it that 
fitted with three heads on the face, each carrying eight 
The rail 


necessity 
is considered the cross-rail is 
tools for planing the sides of the rails. also 
has a cross-slide on the under side carrying six tools for 
planing the edges. total of 30 tools, all 
of which are cutting at the same time. Each tool holder 
also carries on the front, over each rail, a chamfering 


This makes a 


tool which removes the sharp corner on the edge of the 
rail, on the last cutting stroke. 

The tool holders are lifted entirely clear of the work 
at the end of the cutting stroke and lowered at the be- 
The amount of lift required is 
the tool holder feed 


ginning by an air lift. 
automatically adjusted as slides 
down. 

A 35-hp. mo- 
tor 1s directly connected to the table drive gearing. The 
speed of the cutting and return strokes may be varied 
independently — of other, without stopping the 
planer, by means of the small handwheels on the front 
The handwheels have dials grad- 
The hand control 
starting, stopping and reversing the table is by a hand 
lever on the side of the bed. The action on 
the table, and means for avoiding the latter running 
off the gearing, are similar to those features in the 


The planer has reversing motor drive. 


each 


of the controller case. 
uated for the various speeds. for 


reversing 


planer described on page 258, 


> 
* 
Par) 


Resistance Thermometer 


The Brown Instrument Co., Philadelphia, Penn., has 
brought out a new resistance thermometer for measuring 
200 below zero to 1800 
for measuring 


temperatures accurately from 
deg. F. This instrument is adapted 
low temperatures which cannot readily be measured 
with the thermoelectric pyrometers, and is calculated 


Evevator T-Ram PLANER 
changes in resistance with change in temperature. Bulbs 
located at numerous points around the plant are con- 
nected by three-wire cable to the indicating instrument 
and switchboard, which can be placed at any desired 


point. In determining the temperature it is simply 

















RESISTANCE THERMOMETER 


necessary to switch any bulb on to the indicating instru- 
ment. If a constant temperature is to be maintained, 
the pointer can be adjusted to this temperature and the 
deflection of the pointer on the upper scale of the in- 
strument will show the increase or decrease in temper- 
This instrument operates on either dry cells 
batteries, or 110- or 220-volt direct-current 
For moderate temperatures one instru- 


ature. 
or storage 
lighting circuits. 
ment in a central location makes unnecessary reading the 
temperatures at different points from individual ther- 
mometers, 
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Shops of the New York Central R.R. at East Buffalo and PIG IRON was quoted at the following prices, at the points 
Depew have increased their forces within the last week. and time indicated 
* * * Aug. 31 July 10, Aug. 9 
; ivl4 1914 1913 
Most departments of the Republic Iron & Steel Co. mills No. 2 Southern Foundry, Birmingham $10.00 $10.00 $10 50 
at Youngstown, Ohio, are now operating on a six-day-a-week No. 2X Northern Foundry, New York 14.50 14.50 16.00 
schedule. No. 2 Northern Foundry, Chicago 14.00 14.00 15.00 
* * * Bessemer, Pittsburgh... 14.90 14.90 16.00 
‘ : — _ Basic, Pittsburgh ; 13.90 13.90 15.40 
Car orders for the week include 50 passenger cars for the . 
Southern Pacific, 200 gondolas for the Erie, and 200 gondolas MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 
for the Lackawanna The Southern Pacific’s inquiry for 4660 NEW YORK 
cars has not been placed yet. Cents per pound 
Copper, electrolytic (small lots) * 13.00 13.874 14.™% 
a Es a lin * 32.50 42. 62 
Lead ‘ 3. ow 3.00 4 . 
The Chicago, Burlington & Quincy R.R. has placed an Spelter ». 00 5.05 > 0 
order for 15 locomotives with the Baldwin Locomotive Works; Copper sheets, base 18 SO 19 OO 20.00 
the Standard Oil Co. has bought a switching locomotive from Copper wire (carload lots) 15.00 15.00 is 0 
the same company. It is reported that the Chilean state rail- russ rods, base 13. 62) 13.624 17 00 
Ways are in the market for 125 locomotives. russ pipe, base 16.00 16.00 21.00 
Brass sheets 13.87) 13.874 17.50 
* * * Solder § and j ; 22 27.00 
Chairman McCall, of the Public Service Commission, an- a “a pope a re ote e eng tin to 086 customers 
nounced this week that the commission would continue to ‘ = * : ; oo on con Fag Ai " es during the past week cot 
rush the completion of the dual subway in New York He > —— . ee oe olows : uly 31, owe Aug. 1, 35 \us 
stated that it was essential that not a monent’s time be lost sind 57 we ning) and odc. (closing); Aug. 4, Sic. (opening) 
on such connections as the Grand Central diagonal station, @"@ ®¢c. (closing); Aug. 9, 60« \ug. 6, 6le. (opening) and 63 
William St., Nassau St. and Willoughby St. subway er _ , 
MVJuctatvions are ‘ user 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
Diverting coastwise ships to transatlantic routes has been ‘ : Cents per pound 
suggested by Alba B. Johnson, president of the Baldwin Loco- Steel angles base 1.85 1. oy e.¢ 
motive Works. He says: “We have a very large coastwise- Steel T's base. . . +4 1.95 .-” 
carrying trade Our railroads are well able to handle all the Machinery steel (bessemer) ad 1s S.Ue 
business along the Atlantic seaboard under present conditions — . Ee TR , — \ ie w . » 
so why should not many of the vessels used in this trade be STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
turned to European commerce to meet the present exigency or pou 
No. 28 Black =. 10) - 5. 10 
. 2 Black ” ) ° 3000 
szrterecnencenenccenovennessscnenvensosenvonnesenesssssssuanersssnnssennecnnessasvesssenees veennines SOneunnnennunenencanenneconnenencneronsoouenancnoonoerseteient 4 Nos. 22 and 24 Black 2 4 2 45 2 WD 
= Vos. 1S and 20 Black 2 Ww) 2 2 “) 
5 T N 16 Black «. a0 «. 0 2.80 
NEW PUBLICATIONS No. 14 Black 2-2 225 2 75 
; No. 12 Black 2.20 2.20 2.70 
ee ne OT ee a weer ae : No. 28 Galvanized 3.00 +O 1.20 
— ™ No. 26 Galvanized 3.30 3. 30 aL 
alia ’ Said . : — -_ No. 24 Galvanized 3.1 3.15 8.75 
MILLING MACHINES AND MILLING PRACTICE. Two hun 1 ee ' , 
dred and twenty pees, 6x9 i: published by the R. «. Le STANDARD PIPE continues unchanged The following 
Blond Machine Co., Cincinnati, Ohio Price, 50« discounts are allowed from store in New York 
While this book might come under the general heading of Black Gals 
a catalog, it is so much more than is generally understos by } to 2-in 79 70 
that designation as t« make a brief mentivun necess hy} + - oe 4. uy 
é to l2-in ‘ ' 


While showing the construction of their own make of milk 
At these discounts the net prices in cents per foot are: 





in considerable detail, considerably over half the book is 
devoted to information and tables which are useful in any , —_ Gals a ' Lys = -_ 
shop using millers, and it will make a valuable addition to cc , 3 7 4 10 oon 1¢ 3 3 7] 
any shop library 1d-in 1.83 6.90 f-in 23.98 33.79 
1§-1n 5 87 8.25 -) 32.56 15.88 
‘ in 7.77 11.10 12 24 50.52 
rR : DRILL ROD sells to consumers at the following discounts 
PERSONALS : 7) > ‘ bo second grada, 40 om a 1 first wxrade, 
: At these discounts the net prices are as follows 








p ; . ROUND POLISHED DRILL ROD 
Hans Puerk, formerly chief tool draftsman of the Pierce- Price in Cents per Pour 


Arrow Motor Car Co., Buffalo, N. \¥ has been promoted to the I t ser i Third 
position of superintendent of tools Size, In Grack Crack Grad 
; 49/64 to l}-in.... 37. 50 0 OO 17.50 
W. H. Cadwallader, for some time past assistant manager 33/64 to }-in 41.25 3.00 19.25 
of the Union Switch & Signal Co., Swissvale, Penn., has been 7/16 to }-in 15.00 36.00 21.00 
. : : 0.178 to 0.4218 , 6 5 15.00 2 25 
appointed general manager. Mr. Cadwallader has been con- 0.125 to 0.175.. 62.25 19.80 29 OF 
nected with the company for 25 years. 0.101 to 0.120 67. 50 4.00 10 
W. K. Millholland, Jr., formerly chief designer with the COKE—The market remains unchanged Prompt ship- 
Warner & Swasey Co., Cleveland, Ohio, and more recently in ments of fur nace « oke can be had t $1.75 For 72 hr fo iY 
, " . , . . € dry coke, $2.25@2.35 is demanded for prompt and $2.35@$2.50 
charge of the Cleveland sales office of the Potter & Johnston for contracts 
Machine Co., is at present associated with the Greaves-Klus- ANTIMONY—tThe price has advanced from 8c, to 15c. per 
man Tool Co., Cincinnati, Ohio, in the manufacture of the pound because of the limited supply on hand 
: ZINC SHEETS—Sheets of spetter, called in the trade zine, 
Millholland automatic lathe. sell at 7.75c. per 1b. in cask lots of 609 Ib In small lots, the 
’. A. Geier resident of e Cine ati illing ching price is 8.25c. New York 
F A a ier, preside it of th incinnati Milling Machi MACHINE BOLTS are generally quoted to consumers at 
Co., and E. M. Chace, general superintendent of the somes 600% off the list price, but in the case of steady customers ant 
company, in company with August H. Teuchter, president of big orders, wenerous concessions are being made At the rats 
of 60° the following ret prices hold t dollars per 100 


the Cincinnati-Bickford Tool Co., arrived in Halifax on the 


“Mauretania.” This party was in Europe for several weeks Diameter 





and were booked to return on the “Imperator,” which was Length 4 \ f % Y lin 
withdrawn from service. ’ in $0.68 $0.80 $2 08 $2.08 $4.20 $6.04 
in re 0.85 2.24 3.20 1.48 6.40 

in . - : 0.74 oO &9 > 28 2 f° 4 6 6.7 

E hfe wicca . 0.77% 0.94 2.54 3.74 5.04 7.12 
in f os 0.99 2 69 3.96 5.32 7.48 


COLD-DRAWN STEEL SHAFTING is sold to consumers 


OBITUARY 


Cy reenapnenennenennennenns 








at about 45% discount off list prices At that rate the net 
7s prices per foot are % in.,_ 4.95« 1 in., &.03« 1% in., 12.65¢ 
1% in., 15.296 1% in 16.50« 1% in., 19.36c.; 1% in., 22.44c.; 
Prof. Adolf Martens, head of the Royal Material Testing 1% in., 5.79c.; 2 in., 29.28 

Bureau at Berlin-Lichterfelde, Germany, and a prominent fiz- OLD METALS brine the following prices: Heavy copper, 
» Germ: ngineering o a 9 11.506 light copper, 10.25« heavy machine composition, l0c 

ure in the German engineering world, died on July 24 licht brass, 5.75c.; brass chips, %« brass turning, 6.50« 
William H. Anderson, president and founder of the W. H COLD-ROLLED STEEL in rounds, squares, hexagons and 
Anderson Tool & Supply Co., Detroit, Mich., died at his home flats, sells at 45% off the price lists which gives the fol- 
lowing net prices: Rounds, %& @%%4-in.. 5 5e *. @il-in., 4.67%c.: 


im that xy on ony oe. Sy. Ane _— a 7 years old. He % @'%-in., 3.85c.; %& @B-in., 3.30c Squares, \% @ii-in., 6.6c 
organized his company in Detroit in 1871. %@iti-in.,, 5.5c Hexagons, \% @ji-in., 5.5c.; 4% @*%-in., 4.4 
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New and Enlarged Shops 


2 
' : 
= : 
3 : 
= 
= = 
Piiiiiieim iii i it mm mm ke tT 
METAL WORKING The Johnson-Jennings Co., Cleveland, Ohio, will erect a 
forge-shop addition to its plant at Addison Road and the Lake 
Shore R.R. The estimated cost is $5000. 
NEW ENGLAND STATES The F. B. Stearns Co., manufacturer of automobiles, is 
: ve : having plans prepared for the erection of two factories in 
The Germona Power Assn., Springfield, Mass., plans to East Cleveland, Ohio. One will be four stories, 70x157 ft.; 
erect a one-story, 55x56-ft. reinforced-concrete garage on the other a five-story, 70x155-ft. reinforced-concrete structure. 
Dwight St. The estimated cost is $7500. Fred. T. Ley Co. is The estimated cost of the buildings is $20,000. Albert Kahn 
preparing the plans. and E. Wilby, Trussed Concrete Bldg., Detroit, Mich., are the 


Asher, Worcester, Mass., will build a two-story, 47x85- 


5 
Edward T. Chapin, 


ft. brick garage at Green and Spruce Sts. 
State Mutual Bldg., is the Arch. 
The Locke Steel Belt Co., Freeman St., Bridgeport, Conn., 
has awarded a contract for a 56x90-ft. addition to its plant. 
The American Chain Co., Bridgeport, Conn., has awarded 
a contract for a 50x100-ft. brick addition to its factory on 
Connecticut Ave. The esttmated cost is $5500. 
Landers, Frary & Clark, New Britain, Conn., 
of hardware specialties, will build three factory 
The aggregate cost will be $30,000. Noted June 18. 
Plans are being prepared by Brown & Von Beren, Chamber 
of Commerce Bldg., New Haven, Conn., for a four-story, 65x 
130-ft. building and garage, to be erected at 110 Crown St. for 
Louis M. Sagal. 


manufacturer 
additions. 


MIDDLE ATLANTIC STATES 


having 


The Continental Heating Co., Dunkirk, N. Y., is _ 
plans prepared for the erection of a plant which will cost 
$35,000. 

On July 31 fire destroyed the plant of the Atlas Metal Bed 
Co., New York, N. Y Loss, $20,000. 


Co., Schenectady, N. Y., has had plans 
prepared for the erection of three factories at its plant in 
this city: One story, 48x145 ft.; one story, 40x90 ft.; 
stories, 14x220 ft. The estimated cost is $56,000. 

The East Orange Auto & Machine Co., East Orange, N. J., 
will build an addition to its plant at Central Ave. and 
Amherst St. 

The Singer Sewing Machine Co., 
improvements to its plant which will cost $8000. ‘ 
will be added to the foundry and a subpower station 
structed. 

The Driver Harris Wire Co., Harrison, N. J., 
that plans have been completed for a one-story, 
addition to its factory. The estimated cost is $13,000. 
F. H. Ogden Co., Newark, N. J., has prepared the 
Noted July 9. 

The Board of City Commissioners, Jersey City, N. J., plans 
the erection of an addition to its fire department repair plant 
on Bridge St. Frank Hague, Dir. Pub. Safety, is in charge. 

On July 31 fire damaged the tannery, tallow house 
boiler house of Christopher Mardorf, Cheswick, Penn. 
$20,000 


The General Electric 
two 


Elizabeth, N. J., plans 
Three stories 
con- 


has announced 
120x170-ft. 

The 
plans. 


and 
Loss, 


The Rall Engine Co., Erie, Penn., has awarded a contract 
for a 150x203-ft. addition to its factory. 

On Aug. 4, fire destroyed the pattern shop of the Penn- 
sylvania Machine Mfz. Co., 821 North 13th St., Philadelphia, 
Penn. 

The Roman Automobile Co., Philadelphia, Penn., has pur- 


chased a site at 203 North Broad St., where a six-story_fire- 
proof garage and service station will be constructed. Plans 
prepared by Arch. Charles E. Oelschlager call for a brick and 
steel structure, 40x100 ft. 

The Fairmount Electric & Mfg. Co., Philadelphia, Penn., 
has had plans prepared for_a two-story, 45x100-ft. factory, to 
be erected at 59th St. and Woodland Aves. 

David Dallas, Ardmore St., Philadelphia, 
a two-story, 45x200-ft. fireproof garage. 

On July 28 fire destroyed the garage of the Adams Express 
Co.. 22d and Ludlow Sts., Philadelphia, Penn. Loss, $70,000. 

The Pittsburgh Foundry & Machine Co., Pittsburgh, Penn., 
has awarded the contract for erecting a 50x160-ft. iron 
foundry at 36th St. and the B. & O. R. a 


Penn., will erect 


SOUTHERN STATES 

The Chesapeake & Ohio R. R. Co will enlarge its car 
shops at Huntington, W. Va., and will install new machinery. 
George W. Stevens is Pres. Noted Mar. 5. 

The Louisiana & Arkansas Ry. will equip a repair shop 
at Jonesville, La. F. W. Green, Stamps, Ark., is Gen. Mer. 

The Nashville Boat Mfg. Co., Nashville, Tenn., is building 
a factory on Elkins Ave. for the manufacture of launches 
and canoes. M. A. Duncan is Pres. 


MIDDLE WEST 


The Cleveland Ry. Co., Cleveland, Ohio, Leader News Bldg.., 
has awarded a contract to the William I. Thompson Co., 6110 
Euclid Ave., Cleveland, for the construction of new car barns 
and shops on Superior Ave. The estimated cost is $150,000, 

Corrigan, McKinney & Co., Cleveland, Ohio, will add _ two 
furnaces at its plant on the Cuyahoga River, to have a daily 
capacity of 500 tons each. 


Eners. 


The Williard Storage Battery Co., Cleveland, Ohio, has 


completed plan for a one-story, 135x200-ft. factory to be 
— - East 13lst St. The estimated cost is $35,000. Notea 
Apr. 16. 

The Lagonda Mfg. Co., Springfield, Ohio, manufacturer of 


Co., 
cleaners, will 


boiler tube build a 60x110-ft. addition to its 
factory. 
The Roberts-Toledo Auto Co., Toledo, Ohio, will erect a 


three-story, 100x100-ft. reinforced-concrete repair shop at 


Adams and 13th Sts. 

The Concrete Steel Co., Youngstown, Ohio, maker of rein- 
forcing bars, will build a 100x200-ft. addition to its plant in 
this city. 

Improvements amounting to $25,000 have been begun at 


the factory of the American Insulating Co., Alexandria, Ind. 


The Elkhart, Ind., repair shops of Swift & Co., Chicago. 
were destroyed by fire on July 31. Twenty stock cars on 
a nearby siding weer also burned. The loss is placed at 


$50,000. 


The Boyne City Instruments Co., Boyne City, Mich., accord- 
ing to local press reports, has under consideration a proposi- 
tion to locate its plant in Saginaw, Mich. 


The General Aluminum & Brass Mfg. Co., Detroit, Mich., 
has let the contract for the construction of a two-story brick 
ae shop on East Grand Blvd. George W. Graves is the 
Arch. 

yeorge H. Fogler & Son, machinists and pattern makers, 
Grand Rapids, Mich., have secured a factory and will build a 
two-story, 33x55-ft. addition. 

_ On July 30, fire destroyed the foundry at Stevens Point. 
Wis., of the Railways Materials Co., Chicago, I] 

H. Siege, 3334 Douglas Blvd., Chicago, Ill, will butld a 

machine shop at 1448 South Morgan St. The estimated cost is 


$5000. Kramer & Somers are the Archs. 
H. E. Scowson, National Ave., Milwaukee, Wis., will erect 
a garage to cost $9000. 
WEST OF THE MISSISSIPPI 
The Ford Motor Co., Detroit, Mich., 


f contemplates building 
an assembling and distributing plant in F N. D. 


Fargo, N. 
The National Spring Wheel Co., St. Joseph, Mo., will erect 
a plant for the manufacture of motor car wheels at an esti- 
mated cost of $100,000. 
WESTERN STATES 


Cc. E. Kerlee, Tlwaco, Wash., has purchased a site and will 


build a garage and repair shop. 

L. Inch, New York Bldg., Seattle, Wash., will erect a 
commercial garage and machine shop at 2126 Third Ave.. 
estimated to cost $14,000. J. L. McCauley, Mehlhorn Bléec. 


Seattle, is Arch. 

The Pacific Coast Pipe Co., West 46th st., Seattle, Wash... 
plans to build an addition to its plant to cost about $40,000. 
L. M. Grant is preparing plans. 

The Metal Showcase & Fixture Co., Portland, Ore., recently 
incorporated with a capital of $10,000, contemplates the erec- 


tion of a plant at_Portland for the manufacture of i 
specialties. Henry W. Wright is interested. a 

The Holt Mfg. Co., Aurora and Church Sts., Stockton 
Calif.. has awarded contracts for the erection of a_ brick 
pattern shop to cost $4000, and a foundry to cost $13,000 
The firm manufactures tractors and harvesters. 

CANADA 
On July 29 fire damaged the Bordeaux Foundry, 6232 


fsordage Montreal, Loss, $5000. 


The Garth Co., 28 Craig St., Montreal, Que.; brass founders 
and manufacturer of plumbers’ supplies, will soon ask bids for 


St., Que. 


the construction of additions and alternations to its plant. 
H. C. Stone, 84 St. Francis Xavier St., Montreal, is Arch. 
Press reports state that the Pollay Aéroplane Co., Belle- 


ville, Ont., has purchased a site on North Yonge St., Toronto. 
Ont., and will build a factory for the manufacture of aéro- 
planes, ete. The company has a capital stock of $50,000. 


The Berlin Racycle Mfg. Co., Berlin, Ont., manufacturer of 
bicycles and clocks, will build an addition to its factory. 


The Breen Motor Co., Man., plans to build an 
addition to its plant at Sherbrooke St. J. N. 
Semmens is the Arch. 


Winnipeg, 
Broadway and 
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Building a Six-Story Shop around 
a Heating System 


By Frep 


SY NOPSIS—The inter-de pende nee of shop factors to 
obtain the best results is well illustrated in the 
ventilating and air-purifying system of the new Ford 
machine shop. The system is a part of the building il- 
self. The columns which support the floors are hollou 
and serve as ducts for the heated or cooled air, as th 


healing, 


case may be. The commercial and economical aspects of 
providing comfortable and healthful working conditions 
are brought out, in pleasing contrast with the old notion 
that a cold shop made men hustle to keep warm. Putting 
ihe whole heating and ventilating plant on the roof, heat- 
ing with waste heat from gas-engine-jacket water, and 
heating and cooling a shop with 11,200,000 cu.ft. of space 
are features of more than ordinary interest. 
# 

Instead of first building a shop and then deciding how 
to heat it, the modern way may almost be said to reverse 
this process. For in the new shop buildings of the Ford 
Motor Co., in Detroit, Mich., the buildings are practically 
erected around the heating system, even though the fans 
and other apparatus are located on the roof. This is on 
account of the use of the interior of the supporting col- 
umns as hot-air ducts for the distribution of heat, the 
usual method being again reversed and the hot air forced 
cownward instead of being allowed to drift up of its 
own accord. 


To secure equal heat distribution on the different 


floors, it was found necessary to decrease the area of the 
duct from top to bottom, and thus increase the velocity 
of the air as it left the fans. 
distribution, the openings into the shop in the columns 


To aid also in an even 


Fie. 1. 


H. CoLvin 


on the upper floors are smaller than those below and 


will only pass the proper proportion of air forced down. 


Using CoLuMNs For Atr-Ducts 


This works very well with the reinforced concrete used 
in the building, for the columns do not need to be of the 
sume size on the upper floors as on the lower, on account 
of the decreasing load of the building itself. In fact, 
the columns on the upper floor are only 24 in. outside 
diameter, while those on the first floor are 31 in., vet 
the interior or flue diameter is much smaller at the bot- 
The inside 
at the top 


tom and gives a heavier supporting column. 
diameter of the columns varies from 19 in. 
io 13 in. in the two lower floors. 

Before the columns were poured, a light gage sheet- 
steel duct filled with sand was placed in the center; the 
sand was to prevent collapse from the pressure of the 
ducts remained in the columns, and 
after the columns were set, openings at the floor line al- 


concrete. These 


the sand to be removed, and thus a smooth pas- 


sage was left for the air. 


lowed 


the fourth, is seen 


This shows the columns, which are spaced 20 


A good idea of one of the floors, 
in Fig. 1. 
ft. center distance apart, the rectangular hot-air open- 
ings are near the top. The columns have mushroom tops 
and a slab which meets the ceiling; this slab is 6 ft. square. 
This view the drinking fountains, 
the sprinkler heads and both the and natural 
One of the crane ways and light wells may be 


also shows sanitary 
artificial 
lighting. 
The headroom varies slightly, but averages 


The 


seen bevond. 
about 12 ft. less the thickness of the concrete floor. 





ONE OF THE FLOORS, SHOWING AIR OPENINGS IN COLUMNS 
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eir openings vary from 6x14 in. on the top floor to 6x24 
in. on the ground floor. Each outlet has a combined 
diffuser and deflector, each deflector being set to catch the 
proper volume of air for good distribution on each floor. 


A Look at THE PROBLEM 

Before going into the details of the heating, ventilat- 
ing and air-cooling apparatus, it might be as well to 
loox at the building itself, so as to see just what problem 
was presented to the American Blower Co., Detroit, 
Mich., “or solution. 

It must not be considered that this is an experiment 
in any sense of the word, for the system nas been thor- 
cughly tried out in the Canadian plant of the Ford com- 
pany. This plant is on the Detroit River, and with a 
large area of glass was kept at a temperature of 70 deg. 
F. all last winter—and the winters at Walkerville are 
never mild. 





THE HEATING PLANT 
The heating plant is on the roof and consists of four 
blower- or “pent-houses” over each wing or bay. Some 
of these are shown in Fig. 2. The pent-houses, which 
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of the duct to prevent vibration and noise. Regulation 
is secured by means of a rod extending through the duct 
wall. After the deflectors have been set to catch the 
proper volume of air for each duct, the rods are firmly 
fastened and then closed in with cement to prevent pose 
sible air leakage. 

PURIFYING THE AIR 

Although we have spoken mostly of the question of 
heating, the system includes the purifying and cooling 
the air in summer as well as heating of it in winter. 

The beneficial results of making the shops as com- 
fortable as possible are being recognized by al! large and 
progressive manufacturers, who consider it worth while 
in spite of the additional first cost. 

The problem in concrete form is to heat and in sum- 
mer to ventilate a six-story building with 939,000 sq.ft. 
of floor area and 11,200,000 cu.ft. of space. The side 
or wall lighting makes about 65 per cent. of glass in 
addition to the sky-lights of Fenestra sash. This figures 
up to a heat loss of 15,000,000 B.t.u. per hr. at 65 deg, 
inside in zero weather. 








— 





Fig. 2. Heating PLANT on Roors, SHowine Pent-Hovuses anp Arr Ducts 


are of brick and have sheet-metal hoods over the air in- 
takes, show white next to the sky-lights on the left. Ad- 
ditional light is secured from the saw-tooth sky-lights. 

Running out from each pent-house are the ducts, con- 
sisting of a central stem and side branches, each leading 
to the top of a column on the sixth floor and down 
through these until the lowest floor is reached. 

Some idea of these ducts may be obtained from the 
fect that the main ducts are 41x49 in. at the center and 
taper down to 25x31 in. at the end, while the wing ducts 
vary from 20x21 in. to 17x17 in. 

These ducts are built of concrete slabs and lined with 
plaster. Outside of this is a 4-in. tile, then a 2-in. air 
space, and then another 4-in. tile wall, the whole being 
covered with plaster and roofing. This construction re- 
cuces the transmission losses to a very small amount. A 
substantial adjustable deflector is placed in each branch 


‘To take care of this there are eight units located in 
separate pent-houses on the roof. Each unit contains + 
No. 12 Sirocco multi-bladed fan. The fan wheel is 6 
ft. diameter and 3 ft. wide, and is contained in a housing 
which is 10 ft. 714 in. high by 4 ft. 10 in. wide, and has 
un outlet area of 2714 sq.ft. Each fan, working at 218 
r.p.m., handles 56,000 cu.ft. of air per min., drawing it 
through the air purifiers and heater ‘coils and forcing it 
into the ducts. A pressure of 2 in. of water is main- 
tained by each fan, which requires 2414 hp. for driving, 
but a 40-hp. motor is used to insure ample power. One 
of the fans is shown in Fig. 3. 

The ‘heater consists of nine sections deep of 72-in. 
Vento coils, mounted two stacks high and containing 
10,250 sq.ft. of radiating surface. This is the largest 
installation of its kind ever made. One is shown next 
to the fan in the illustration. 
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Tur Arr WASHERS 

Next to the heaters is the washer or purifier, which is 
in Fig. 4+. This also shows the heater section at 
the back. 

These air purifiers are known as Sirocco No. E6. They 


shown 


are 11 ft. 2 in. high, 12 ft. 1 in. wide and 10 ft. 3 in. 
long. ‘The illustration shows one in detail. The water 


in this purifier is circulated over and over again by a 
3.jn, motor-driven centrifugal pump, which is shown in 
the foreground. The motor is a 10-hp. one, and both 
pump and motor run at 1165 r.p.m. 

The inlet pipe, which is not shown in place, draws 
water from the tank in the bottom of the apparatus and 
returns it through the direct pipe shown. ‘This pipe 
leads to 49 spray heads beside the inclined pipes. The 
pumps handle 336 gal. of water per min. against a 50-ft. 


lead: there are nine additional spray heads at the top 
of the washer for flooding the scrubbing plates. These 


spray heads make a bank of mist through which the air 
is drawn and moistened as much as necessary. 


On very 
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ing coils again. ‘This does away with the necessity for 
tempering coils for heating the air before it goes to the 
washer, as the temperature can be kept sufficiently high 
to obviate the danger of freezing the water in the washer. 
This means a great saving in heat without the bad effect 
of circulating impure air, as would be the case without 
the purifying system. By reducing the supply of cold 
zir from the outside to only that necessary to keep up 
ihe supply of oxygen for blood purification, the waste 
f the heat already in the air is avoided. 


RECIRCULATING THE AiR AND Usine Waste Heat 


The openings for recirculation are in the sides of the 
pent-houses next to the ventilators seen in Fig. 2. These 
open into the craneways or light wells and allow the air 
to be drawn from the shop instead of from the outside. 
Drawing the air from this point insures a thorough dis- 
tribution of it all over the building, as can be appreciated 
from a little study of Fig. 1. In this it will be noticed 
that every air opening in the columns points to an out- 
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Fig. 3. Crrevutatinc Fan anp Heating APPARATUS 


liumid days during the hot season they may be shut off 
entirely, the apparatus then reducing the moisture in 
the air to a merely nominal amount. 


KEEPING THE Dust Out 


After being used, the water from the spray-heads 
passes through strainers before going back to the pump, 
and so none of the dirt washed out of the air can be re- 
circulated. The small pipes beside the sprayer-head up- 
rights lead water under the city pressure for flushing out 
th sprayer-heads, should any particles of foreign matte 
lnlge in them; this can be done without in any way in- 
lerfering with their adjustment. 

Fresh air for the heating and ventilating is taken in 
around the sheet-metal hood already referred to, over the 
head of each pent-house. Dampers allow the regulation 
of the amount at will, according to the temperature out- 
side. Tt is possible to recirculate the air from each floor 
that should be found advisable, and all dust collected 
is washed out by the sprayers before it goes to the heat- 


Atr-PuriIFYING END oF THE APPARATUS 


Fig. 4. 


side wall, thus insuring the heat going toward the win- 
dow radiating surfaces before being drawn back for re- 
circulation. This gives a positive circulation of either 
warm or cold air across each floor. 

Another economical device in use in this installation 
is that the hot water from the jackets of the large gas 
engines is used to heat the air. This water is pumped 
through the heating coils from the power house, and 
thus what heat The 
temperature can be varied by the vacuum carried on the 
condenser. The the water is 
150 deg. F., and it is on this account that such large 


would otherwise be wast is used. 


average temperature of 


heaters are installed. A higher temperature, however, 
can be secured in very severe weather. 

The velocity of the water through the heaters is 800 
ft. per min., which raises the temperature of the re- 
circulated air from 115 to 120 deg. F. as it leaves the 
heater. This is sufficient to maintain 65 to 70 deg. FP. 
in the building in zero weather. 
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Device for Totaling Time on 
Manufacturing Orders 


In a manufacturing business, for purposes of com- 
parison it is essential that an accurate record be kept of 
all the time put in on production orders for duplicate lots 
of machines or machine parts. To accomplish this con- 
veniently and in a manner to make the records instantly 
available, the device illustrated was constructed and is 


used at the Gleason Works, Rochester, N. Y. 


It is a series of recording mechanisms supported on a 


central post or shaft rising from a cast-iron stand, On 
this shaft, mounted one above the other, are two cast- 
iron spiders, each with 10 arms, the ends of the arms be- 
ing connected by vertical rods. The hubs of the spiders 
are bored a running fit on the shaft and thus the whole 
framework is easily revolved to bring the different record- 
ing dials within reach of the operator. 
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Device For ToTaLIna TIME 


There are 40 dials in all. Each controls a separate 
counter taking care of all the time put in on any one lot 
of machines or machine parts. 

As shown, the faces of the dials are divided into 10 
periods, which represent hours, each hour being further 
subdivided into 12 periods of 5 min. A fixed pointer 
projects over the scale on the dial. A small knob can 
also be seen projecting from the dial near the zero point. 
Through the center of this knob and directly in line 
with one of the divisions on the dial, a hole is drilled. Be- 
hind each dial and concentric with it is a ratchet wheel 
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of the same diameter, keyed to the shaft of a re, ution 
counter. The ratchet has 120 teeth, each corresnonding 
to one of the 5-minute divisions of the dial. ‘y the 


side of the ratchet next to the dial 120 holes are 
drilled, each hole directly behind one of the divisions of 
the dial in such a manner that a steel pin thrust through 
the hole in the dial knob can enter the holes dri!led rs 
the ratchet and pin the dial to it. The dial is free 
to move on the shaft while not locked to the ratchet, 
but stops prevent it from turning in either direction be- 
yond the point where the 0 on the scale is under the fixed 
pointer. 


THE METHOD OF OPERATION 


The time put in on production orders is handed in on 
ordinary time cards, the elapsed time being indicated for 
each lot handled by the mechanic—such as lot No. 2264 
—1¥% hr. In plain sight of the operator by the side 
of each dial appears a number corresponding to the 
number of one production order. To record the time 
in the example given, the operator would first turn the 
frame to dial number lot 2264. The dial would be 
turned to the left until the pointer marked 11/, as 
shown on the dial. Then a steel pin pushed through the 
hole in the knob entering the holes in the ratchet would 
lock the dial and the ratchet together, and the dial would 
be turned to the right until it struck the stop. As the 
ratchet is keyed to the shaft of the revolution counter, 
this movement would add 114 hr. to the number already 
shown by the revolution counter. 

No particular skill is required to handle the mechan- 
ism and it is the practice for the time-keeper to transfer 
all the time from the time cards to the revolution coun- 
ters inside of an hour. When a job is completed, the 
revolution counters, which are locked with a padlock, 
during the progress of the order, are unlocked and set 
back to zero ready for a new lot number to be assigned. 
After a few lots have been computed in this manner, it is 
easy to tell with reasonable accuracy just how far a lot 
has progressed by the amount of time already registered 
on the machine. 


2 
A Handy Faceplate 
By R. C. Marston 


Any mechanic can see the usefulness of a faceplate 
of this kind in the toolroom, especially for any small 
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A Hanpy FACEPLATE 


jig or die work. There is no large hole in the front 
to give bother. It is finished in the back to give a good 
surface for the jaws of parallel clamps. Tapped holes 
may be put in the face with which to hold straps for 
clamping the work when parallel clamps are not handy. 
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Electric Circuits in Machine Shops 


). CLEWELL 


By CLARENCE 


SYNO?PSIS—Notes on the factors which govern the 
number and kinds of circuits which go into the average 
shop. The advantages of a systematic wiring plan rather 
than a@ haphazard installation of circuits. How the in- 
creasing size of shops makes alternating current an econ- 
omy in the transmission of the power from switchboard 
to points of application and the effect on the electrid 
circuits produced by a changing practice in the types and 
uses of motors. 
ho 

It has been stated by an authority on machine design 
that the most noticeable tendency in modern machine 
tools is unquestionably that toward the more general 
use of the electric motor. This, together with an in- 
ereased use of electric lighting, makes the question of 
electric circuits and the facts relating to them of interest 
to practically all machine shops. In addition to simple 


ain, 


Volts loss in line =RI-05x50=25 
volts = (11%). Power loss in line=R]*« 
05x50* = /260 watts =(1!%). 


Efficiency of transmissions, 
89%: 
I Kilowatts (SHp) ee —— — J 9 Mowatt s (13H 
developed in this |..=Pemer Tine—> | Sivered fo fais P) 
ower house at Line I mile; No.0000 copper shop building at 195 
20 volts. Current= | wire; resistance (both wires)= volts (current = 50 
110095.9=50amperes | 0.50hm =(R); weight of wire = | amperes) 
(1) 6758 Ib. Value about 1350 
dollars. 




















POWER HOUSE SHOP BUILDING 
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Fie, 1. WeigHt oF Copper WIRE AND Loss IN LINE AT 
Low Inrri1at VoLTaGe OR PressuRE; DIRECT 

Current (Compare with Fic, 2) 


Volts loss in line = RI=5x5=Yolts(/%) 
Power loss in line=RI*= 5x5? = 




















125 watts =(1%) 
Efficiency of transmission 
F "99% 
; "| (08xKilonertts (4.5 Hp) de- | 
MKilomatts (Gip)de- |_|  Atomeats SUP) 
veloped in this power| "<—= Power Line—> —_ —| building at 2175 volts and 
house at 200 volts. . |S amperes. Transform- 
Current ="°°"Z2200 | Line Imile; Na 7Tcopper wire; | ers change this to 217 
=Samperes +l) resistance (both wires) = volts and 50 amperes 
Sohms-(k); weigth of wire Woste volts and currert in) 
634 Ib. Value about 130 gl 
POWER HOUSE dollars SHOP BUILDING 


AM.MACHINICT 


Fic. 2. Wergutr or Copper WIRE AND Loss IN LINE AT 
Hic Intrrat VouLtTace or Pressure; ALTERNAT- 
inc CurreNT (ComMPARE wiTH Fia. 1.) 


technical points connected with the transmission of 
electric power throughout shop buildings, some items 
regarding the types of circuits and the matter of stand- 
ards are important. 

We need hardly mention the greater ease in power 
transmission by electric than by mechanical means. The 
distance limits of such transmission have been raised 
from a matter of feet by belt and rope drive to miles 
and even hundreds of miles by electric methods. Aside 
from the other advantages of electric-motor driven ma- 
chinery, the ease and simplicity of power transmission 
has been one of the fundamental reasons for the rapid 
acceptance of electrical power as a part of the shop equip- 
ment. Line shafting and belts have been the important 
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factors in the transmission of mechanical power. In 
the transmission of power by electric means, however, 
the problems relating to them are replaced by those of 
the wire circuits which connect the dynamo in the power 
house and the motor at the machine tool. The details 
of these circuits are, therefore, important, owing, first, 
to the position of the circuits as the Jink between power 
house und point of application, and second, to their 
consequent influence on the way in which the power is 
delivered at the point where it is to be used. 


THe Two Main SystTrMs 


Generally speaking, the shop circuit may either be 
supplied with direct or alternating current. Wherever 
variable-speed motor drive is desirable, authorities rather 
favor motors of the direct-current type; where constant 
speed is to be used, alternating-current induction motors 
are more desirable owing to their greater simplicity in 
construction and freedom from moving electrical con- 
tacts. These two classes of service determine in a large 
measure the general type of circuit, whether direct or 
alternating, as far as the use of the power is céncerned. 

Turning to economy in the power transmission itself, 
we find that alternating current possesses in its flexi- 
bility of transformation a distinct added advantage. By 
means of the transformer, alternating current of one 
voltage may be stepped up or down to another voltage. 
The feature which makes this so important is the rela- 
tion of the electrical pressure or voltage to the losses in 
transmission. Briefly stated, the loss in a given circuit 
depends on the value of the electric current transmitted. 
The power is equal to the product of voltage and current, 
and hence for a given amount of power to be transmitted 
if we double the voltage by a transformer at the starting 
point of the circuit, the current is cut in half and the 
power losses in the circuit are reduced to one-fourth of 
the former losses (since the losses vary as the square 
of the current). This explains why high-voltage alter- 
nating current is so generally used for sending power 
over long distances; and the transformer, in its func- 
tion of changing the developed pressure, usually of a rel- 
atively low value, to a high voltage, and then stepping 
it down at the end of the line, has been the underlying 
influence on the modern growth of long-distance power 
transmission. 


Uss or ALTERNATING CURRENT IN THE SHOP 


To speak of long-distance power transmission usually 
brings to mind distances of as much us perhaps several 
hundred miles, but many modern shops have themselves 
become sufficiently large to make moderately high volt- 
age and alternating current a distinct feature of eco- 
nomic importance. As an illustration of the effect on 
the losses in an electric system between a shop power 
house and one of the shop buildings at two different 
voltages, Figs. 1 and 2 are shown. Note in these two 
cases that by using higher voltage on the line and by 
a transformer, which steps the voltage down at the shop, 
in Fig. 2, the loss in the circuit is greatly reduced for 
the transmission of the given amount of power. 

The advantages of alternating current are so great 
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from the standpoint just stated that even the features 
of excellence of the direct-current motors are somewhat 
offset by the economy of the alternating-current supply, 
and as a result the use of the latter has increased very 
much in recent vears. As a matter of fact, however, 
there are to be found in many, if not most, present-day 
shops both direct- and alternating-current supply mains. 
This may be accomplished by having one principal 
alternating-current set of generators in the power 
house from which the supply of the alternating current 
for motors and lamps is derived. A so called motor- 
generator set may then be installed, being supplied with 
alternating current and developing direct current for 
that part of the motor equipment which requires it. 


INFLUENCE ON Types oF CIRCUITS 

It can be seen at once that the use of both alternating 
and direct current in the shop has tended somewhat to 
complicate the circuits. For example, we have a num- 
ber of different voltages for the alternating-current mains 
and a similar condition for the direct current. 

The various committees of the Electric Power Club, 
formerly the American Association of Electric Motor 
Manufacturers, have gathered togetiier and arranged 
ike standard practices of various manufacturers of motors 

SMALL DIRECT-CURRENT MOTORS 


(Includes motors of 4 hp. and less.) 
115 and 230 volts adopted as standard voltage ratings. (No 
standard voltage above 230 adopted as yet, 1914.) 


LARGE DIRECT-CURRENT MOTORS 
(Includes motors above 4 hp.) 

115 and 230 volts adopted as standard voltage ratings. (No 
standard voltage above 230 adopted as yet, 1914.) 

SMALL ALTERNATING-CURRENT MOTORS 
(Includes motors of 4 hp. and less.) 

110, 220, 440 and 550 volts adopted as standard voltage 
ratings for small alternating-current motors. 

LARGE ALTERNATING-CURRENT MOTORS 
(Includes motors of 4 hp. and above.) 

110, 220, 440, 550 and 2209 volts adopted as standard volt- 
age ratings for single-phase and polyphase motors of large 
size. 

STANDARD FREQUENCIES 
25 cycles and 60 cycles per second. 
VOLTAGES AND FREQUENCIES RECOMMENDED AS 
STANDARDS 


with the results as shown in the table. While this table 
indicates quite a large variety of possible circuits, it 
does not follow that any given shop will have cireuits 
of all these types, although in a few shops of very large 
size practically all of these types will be found for one 
purpose or another. 

The table shows two standard voltages for direct-cur- 
ient motors and a total of five for smail and large alter- 
nating-current motors. It must be observed that while 
each of these voltages has its relative points of advan- 
tage, often, in purchasing new motors, they can be se- 
sured at voltages which will be adapted to existing cir- 
cuits. Where such is the case, it would ordinarily be 
better to use existing shop voltages rather than to install 

new voltage circuit requiring additional power-house 
facilities for the different voltage for the new motors. 
In a case of this kind, standardization of the circuits 
to a few classes of voltage might be looked upon as an 


advantage by its simplifving effect on the circuits, al- 
though, in general, the motor must be selected princi- 
pally for its own adaptability to the work to be done 
and the circuits provided accordingly. Hence, standards 
in shop circuits are practically limited to standards in 
the motors and lamps to be supplied by them, and as 
the latter (motors and lamps) cover quite a range, it 
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follows that shop circuits necessarily often include «wite 
a number of different classes. 

Regarding electric ]x:»ps for the shop lighting, are 
and tungsten lamps are adapted to practically all com- 
mercial circuits, and hence usually do not involve any 
new voltages over and above those provided for motors. 
In general, however, tungsten lamps are best operated 
from 110-volt mains, and a shop using 220-volt motors 
exclusively may be called on to install a 110-volt circuit 
system for lighting, unless the 110-volt lamps are oper- 
ated two in series on the 220-volt lines, a metho not 
usually as satisfactory as the first scheme. With mer- 
cury vapor lamps the voltages at which the lamps will 
operate are somewhat more limited, and the exactions of 
small voltage variations make it an advantage to operate 
these lamps on separate circuits. Aside from the neces- 
sity of constant voltage in connection with the lamp 
mechanism of the mercury vapor lamps, it is further 
a distinct advantage to operate all lamps on circuits sep- 
arate from those supplying motors, so as to insure a more 
steady lighting effect. 


VOLTAGE AND PowrrR Losses 


A matter which it is quite easy to overlook in many 
shops is the loss of voltage and of power in the distrib- 
uting circuits. When an electric current flows through 
the wires of a circuit, heat is produced. A definite 
amount of pressure or voltage is required to send the 
current through the wires, and this iost pressure must 
be deducted from the initial to determine how much 
remains at the terminals of the motors or lamps. The 
voltage loss depends on the amount of current and on 
the resistance of the wire. 

Suppose, now, that a given circuit in the shop has 
an allowable loss of voltage (sometimes assumed as a 
few per cent. of the initial voltage). If the size of a 
motor is increased, or if motors are added here and there 
cn this circuit, it follows that the pressure loss increases 
and that the pressure will be reduced at the motors with 
each increase in load. This abnormal low pressure on 
the yarious motors may mean a distinet reduction in 
operating efficiency. Besides this, the losses of power 
represented by the heat produced in the wires increase 
rapidly with the excessive load on the circuit, and as 
this represents a direct loss in the power service, and 
may become very large, the condition sometimes results 
in a serious state of affairs. Hence the importance of 
protecting the circuits by fuses or circuit breakers which 
open when the load passes a safe limit. Figs. 3 and + 
show the relative voltage and power losses in a given 
circuit for a moderate load and an overload. 


THE Loap ConpririoNs on Eacn Circurr SHovuip BE 
KNOWN 

There is a marked tendency to couple motors to handy 
circuits irrespective of the load conditions on them. As 
a matter of fact, there is no hard-and-fast rule by which 
to determine whether the economic limit of a circuit 
has been reached, except to know how much load there 
is on the given circuit and to compare this load with 
the safe current-carrying capacity of the size of wire 
used in the cireuit; or, perhaps better, to measure the 
loss in voltage by means of voltmeters placed near the 
beginning and the end of line a number of times dur- 
ing the day, so as to get the average working conditions. 

From the foregoing we see that a knowledge of the 
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conditions on the various shop circuits should be a 


loa 


part every well organized shop elecirical department. 
To anvone who knows the apparent confusion of shop 


electric cireuits where considerable  clectric power 1s 
used, the definite mapping out of the circuits with te 
size of wire and the load on each may well seem a hope- 
iess task. In such a ease there is often found one man 
in the electrical department who has perhaps grown up 


with the plant, and he alone may be posted on where the 
various circuits go and how they are loaded. When a 
new motor is to go in, he mayv decide on placing ii on 
a given cireuit from his knowledge of the load there, 
or just as likely his conclusion may be based on the con- 
venience of the circuit to the place where the new motor 
is to go, Without any regard to the load on the cireuit. 
That these conditions are bad in many shops is proved 
by the practical experiences which arise calling for a 
remedy of low voltage conditions on motors which do 
not operate properly. The scheme suggested here is that 
every shop would do well to have a plan of its wiring 
conditions in such shape as to be available whenever new 
cquipment becomes necessary. 
In a new shop there should |e no diificulty in keeping 
i record of each circuit as installed on ceiling plans of 
the various shop sections. Not only should this plan 
he made to accord with each new circuit installed, but 
it should be kept up to date as changes are made, so 
as to serve as a ready reference for practical use. In 
an old shop where the wiring conditions represent t':e 
~cumulations of years, it might on first thought seem 
an impossible (or almost impossible) task to reduce 
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CUIT. 


the circuits to a working drawing. ‘To such as fal! un- 
der the latter class, it may do well to cite the following 
merely to show how others have approached ihe 


case, 


problem and solved it. 


An AcTUAL CASE 
ln a large manufacturing concern the electricai de- 
fartment had for years installed the electric circuits 
on a basis of its best judgment. The time came for 


important changes in its electrical equipment. [t was 


fou 


eral way on the various circuits, but the size of the plant 


hl that one man, the foreman, was posted in a gen- 
made it impossible for any one man to keep the load 
en cach eireuit in mind. 

The suggestion was then made that it might be a 
goo plan to draw up a ceiling plan of each shop section 
‘nd to locate each main circuit, its branches and such 
information as might help the electrical department to 


a) 
— 
or 
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determine whether a given circuit was or was not loaded 
to the limit. This suggestion met with opposition due 
to the great expense which it seemed would result from 
such an effort. One official stated that many thousands 
of dollars would be required for such a move, and that 
the task was practically impossible. 

The work was begun, however, as being an excellent 
thing for the maintenance department, and several ap- 
prentices were set to work with a small portable three- 
legged table, under the general supers ision of the elec- 
trical department. The 
atically, one section at a time, and after a few months 
complete maps of the wiring were finished for each shop 


work was undertaken system- 


section. 
and from the tracings blueprints were made for practical 
handling. The indicated from time to 
lime on the tracings, and new prints kept the depart- 
inent equipped with accurate data on wiring conditions. 


These were made on drawing paper, then traced. 


revisions were 


Fig. 5 shows in a very general way how the circuits ina) 
be indicated on one of these ceiling plans. 

A most interesting phase of this campaign for accur- 
ate information lay in the fact that after the wiring 
plans were completed a number of idle cirevits were 
brought to light which had been entirely lost sight of. 
These then became available at once for relieving other 


] 


circuits which were found to be overloaded. 


Powrr Facror ANp Ixpvrerioxn EFrecT IN THE 


{ IRCUITS 


In alternating-current work the question of 
factor and self induction in the shop circuit is apt to be 


Some 


power 


overlooked, or at least to be poorly understood, 
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kinds of loads, as, for example, induction motors at light 
ioad, have an effect on the circuit which tends to throw 
the voltage out of phase with the current. This simply 
means that the two elements which go to make up the 
power that runs the motor are not working together io 
the best advantage. The net result is that the product 
of voltage # and current J, which ordinarily equals the 
power, does not, under these circumstances, ecual 
actual power. It then becomes necessary to multiply // 
by a factor called the power factor, which ranges from 
unity on down toward zero. 

Suprose, as a simple illustration, that the character 
of the load is such, on a 110-volt alternating-current 
cireuit, as to produce a power factor of 15. If the 
induction motor is half loaded, we then have LT K 14 = 
half load, where I is the full-load current. It follows 
that as long as the voltage is constant the current must 
be at its full-load value to produce half-load output in 





316 AMERICAN MACHINIST 


such a case. Note, then, that-with a low power factor 
the current must be considerably larger than the corre- 
sponding normal load current, and as a result with low 
power factors the circuits are apt to be much over- 
loaded before the motors themselves are up to full load. 
This means that the power losses in the lines or circuits 
are apt to be aggravated. 

Turning now to the question of induction in the cir- 
cuits, it is found that, dependent on the way in which 
the wires of the circuits are arranged, there may be an 
appreciable voltage loss in the circuits due to the action 
of the aiternating-current mains on each other. A re- 
arrangement of the wires in the individual circuit may 
be required to remedy this condition, which is often 
noticeable in circuits of two and three phases. As a 
general suggestion, if the voltage losses seem to be larger 
than the current and resistance of the wires alone 
should produce, this added feature of line induction is 
likely to be the additional factor. It may be well, in 
such a case, to seek expert advice from one of the elec- 
trical manufacturing companies as to a remedy of the 
difficulty. 

CHANGING PoWER REQUIREMENTS 


In perhaps a majority of shops, the installation of 
electrical apparatus in the form of motors and lamps 
has been more or less of a gradual transition from me- 
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chanical to electrical transmission. The nature of such 
« transition state is that the installation of circuits has 
been of a slowly additive nature. With possibly few 
exceptions, the addition of circuits has not and could 
not well follow a systematic procedure, and hence losses 
both in voltage and power can easily amount to a large 
percentage of the power actually used without those 
responsible being aware of the extremely bad conditions 
that may exist in this direction. 

The generally accepted policy of reducing all shop 
losses to a minimum could include to advantage the 
question of shop wiring. To those who have not thus 
far given the matter any attention, it may seem advis- 
able to leave well enough alone, particularly owing to 
the apparent difficulties involved. 

The foregoing notes, however, may be suggestive as 
a guide in attacking this problem in a systematic and 
relatively inexpensive manner, and the result, in addi- 
tion to its beneficial result through a reduction in line 
losses, should also assist the wiring forces in making cir- 
cuit changes by indicating definitely the loads on given 
lines. 
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Universal Laying-Out Table 
By Grorce W. Purpy 


With the continuous method of laying out work of all 
kinds in the toolroom, experimental and general taa- 
chine-shop departments, it was found that the old way 
was too slow and inaccurate. The laying-out table il- 
lustrated here was then built, and after considerable use 
has proved its value, 

The circular table to which the work is strapped, 
can be revolved in a complete circle, and at the same time 
may be set at any angle between the horizontal and ver- 
tical. It is provided with the index ring B, which is 
carefully graduated in degrees, and is securely keyed to 
the shaft C with the pointer D at zero. 

The second large index ring #, independent of the 
table, is also graduated and provided with a pointer F, 
The large diameter means that work can be laid out very 
accurately. Work can be strapped to the plate quickly 
and the index ring F brought to zero and any angle ob- 
tained by turning the table after releasing the locknut G. 
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UNIVERSAL LAy1InG-Out TABLE 








The plate is secured to the sleeve H, which has a long 
bearing through the block J. The pin J is to lock the 
table in vertical and horizontal positions when there are 
a number of duplicate pieces of work to be done. The 
locknut K holds the table in any position from vertical 
to horizontal. 

With this universal laying-out table, a common surface 
gage and scale with the two index rings B and £ are all 
the tools required. 

The screw ZL is hollow with an inserted spring and 
steel block for friction on the sleeve H. The spindle M 
is used as a draw-in for lathe collets. The bench plate ¥ 
is for the surface gage, height gage or square, with the 
upright pieces OO keyed and bolted to it. The T-slots 
P are for bolting work to the plate. 
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on a [Two-Stroke 


Cycle Motor 


By I. W. CHusBB 


SYNOPSIS—Manufacturing operations and some tools 
for motorcycle parts, A fixture for boring the cylinder 
used in the turret lathe, which is provided with an indez- 
ing arrangement so that the operations may be completed 
on both bores before the casting is removed, The machine 
for grinding the cylinder is of novel construction, being 
vertical and the quill being offset so that by rotation it 
may be adjusted to any new position, Well designed, 
quick-acting frame-building fixture producing parts in 


good alignment, 


> 


# 


The two-stroke, two-speed motorcycle manufactured by 
the Scott Engineering Co., Ltd., Saltaire, Shipley, Eng- 
land, has been designed on original lines which merit a 
description. 

The twin-cylinder, monobloc casting is first sand- 
blasted and then put into a gas furnace controlled by a 
pyrometer at about 400 deg. C., and left for approximate- 
ly half an hour or just long enough to get thoroughly 
warm. The cylinder is then bored, the base being faced, 
and then it is a second time heat treated to take out any 
casting stresses. 

In boring two cuts are taken, first with a single cutter 
and then, for finishing, with a flat wing cutter. For this 
operation a turret lathe is used, see Fig. 1, the fixture be- 
ing secured to the faceplate. The cylinder is clamped 
on a slide which has two positions to permit both cylinders 
to be bored and turned at one setting, locating pins fixing 
the two positions and the balance weight being changed 
from one side to the other as necessary. After being fin- 


ish-bored, the cylinder is tested hydraulically for por- 
osity of metal at about 50 Ib. the square 
inch, 


pressure to 


GRINDING THE CYLINDERS 


The cylinder is next held in a fixture on the table of 
the grinder shown in Fig. 2 and ground internally, the 
limit being plus or minus 0.0005 in. diameter. This 
grinder is of the firm’s own design. 

In the Scott grinder the chief feature is perhaps the 
quill carrying the grinding spindle, this spindle being 
offset so that part rotation of the quill will adjust the 
grinding wheel for position. Vertical movement of the 
quill gives the traverse, the quill itself being a stiff steel 
tube sliding in phosphor-bronze bushings. At the upper 
end, the driving spindle projects so as to slide with 
the key inside the driving pulley. An internal con- 
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Fic. 1. Borne THE CYLINDER 
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Vic. 2. GRINDING THE CYLINDER 


Fie. 3. 


BoriInG THE CRANK CASE 





oIS 


necting shaft with universal joints drives from the main 
spindle to the actual grinding spindle. The revolving 
work table is screwed on the end of the 2-in. headstock 
spindle, which has a Morse taper hole for fixing and cen- 
tering the jigs, and the like. This spindle has two 
speeds and runs in conical adjustable phosphor-bronze 
bushings, the eccentric system being applied here also. 
The grinding spindle runs at 7000 and 11,000 r.p.m. 
The leadserew has two speeds, giving either quick feed 
for roughing or slow feed for finishing, and by disen- 
gagement of the leadscrew nut the reversing dogs are also 
thrown out and the spindle can be fully withdrawn for 
The dogs 

can be set to give a minimum traverse of °4 in. or a full 
traverse of 10 in. With the quill lifted to its top position 
a diamond attachment will true the grinding wheel. It 
will be seen that ordinary slides are avoided, that the con- 
struction is simple, that the work can easily be examined 
and tested by gage, and further, wear caused by traverse 
and feed of the grinding wheel can be adjusted by the 
conical bushings which support the quill. The minimum 
and maximum diameters ground are 134 and 8 in,, re- 


epplication of gages and examination of work. 


sy tively. 


MACHINING THE CRANK 

The erank case is an aluminum casting which is 
bored for the crankshaft in a plain hand-operated lathe 
with a heavy saddle for the hexagon turret, illustrated 
in Fig. 3. For boring, the casing is held in a four-jaw 
chuck and set by spirit level off the crank-case transfer- 
port faces, 

For boring and recessing the crank cases at the crank- 
shaft bearings an eccentric spindle is employed in the 
lathe, the saddle being run along the bed so as to plaee 
the spindle with its gang of tools in correct position and 
then the handle turned so as to add the cut, a stop being 
employed for depth and no measuring being done. Four 
cutting tools are fixed on the bar in a gang in this op- 
eration, After this, and the machining of the top ends, 
the crank case itself is hydraulically tested in the same 
way as the evlinder. 

The crank-case casting is bored and faced in a vertical 
machine, secured on a mandrel through the bearings for 
the crankslraft, at the ends to which the evlinder casting 
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is secured. The boring machine, shown in Fig. 4, has 
two heads spaced to suit the cylinder centers, each spindle 
carrving five tools, one side being finishing and the 
other roughing. The two heads are geared together, but 
an eccentric arrangement gives an adjustment of centers 
of 1 in., which is sufficient for the purpose, 


Jig FoR CRANK 


The engine crank is a forging and the holes in it are 
drilled, in the jig shown in Fig. 5, with a two-spindle ver- 
tical drill. One hole in the crank is for the bolt which 
draws the two cranks together and the other is screwed 
for the washer which retains the connecting-rod rollers, 
The jig locates from the side against an inclined face, 
which forces the forging down, while a single knurled 
screw clamps it down. 

At the big end the connecting-red runs on rollers. 
These are of chrome-nickel steel, in length somewhat 
shorter than their diameter, cut off the rod, centered and 
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FAcING THE CRANKCASE BEARINGS 


Fic. 4. 
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JiG FoR CRANK 


Fia. 5. 





Fic. 6. Frawe-Burnpine Jie 
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fered at the edge to remove burrs, then hardened and 


cha 
pol ied, and tested by scleroscope for hardness. For the 
hardening process a number are placed at a time in small 
iron tubes heated to 800 deg. C. in a reducing atmosphere 
aud immersed in oil. 

lor building up the frame, special jigs, Fig. 6, are 
used. so that the angles and lengths may be correct, every 
part of the frame being inspected, and tested to limit 
eaves. The lugs are set up on the jig by screws with 
tuper ends for positioning and the whole is pinned in 


position, no measurements whatever being taken, and 
after all the joints have been brazed, the frame is put 
hack into the jig for testing purposes and for correcting 
any distortion that may have occurred in the brazing 
Each jig is examined every week to insure that 
Similar apparatus 


pro CSS, , 
it has not been thrown out of truth. 
is emploved for the front forks. 


Time-Meeping Methods and 
Their Effect on Costs 


By Pruitr W. Hari* 

ln these days of keen competition, it is essential that 
efficiency 
ITis 


a manufacturer secure the greatest possible 
from his working force by cutting out all waste. 
most expensive element is time, for a little time wasted 
here and there will lessen and possibly completely de- 
strov the year’s profits. The old-fashioned system of hav- 
ing the foreman distribute the workman’s time by a pen- 
cil record leaves many a loophole for error, for often the 


best workman keeps the poorest cost record. 
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this accurately, a time clock must be installed, one with 
a master clock « .ntrolling an indefinite number of time 
stamps is the most useful, as the stamps can be placed 
at any convenient spot in the plant. In the works of the 
Hall Printing Press Co., Dunellen, N. J., the Stromberg 
clock is used. 

The form of card in 
printed on both sides and has room for noting 44 jobs, 
which space is usually sufficient for a week’s work. The 


used is shown Fig. 1; this is 


cards are collected every week. 

In checking up the employees, the board shown in 
Fig. 2 the names of all 
the departments and against each department are three 
lines of holes; each man’s number is on a button with a 
pin on the back and the position of this button denotes 
whether the man is in, out or whether he was late. 


is used: on this are recorded 


TIMEKEEPING ON THE WoRK 

Each piece of work sent into the machine shop has at- 
tached to it a tag like that shown in Fig. 3. These 
tags (different 
sponding to the style of order : repalr, 
replacement, special and the like; the 
one illustrated is a repair order and 


are ol colors corre- 





—s 


mm et eeeoesces 


takes precedence over series, stock or 
replace orders. This tag is divided in- 
to three parts, the first section states 
the part number, order of operations, 
and so on, the second section is the 
time coupons and the third is a stock 
This last is filed in a stock- 
record index and becomes part of a 


recor I. 


continuous stock inventory. 
























































It is just as important to keep accurate costs as it is The time coupons are the means 
tu have an accurate bookkeeping system and a cost svstem by which the work is checked in 
based fundamentally on the time element. To check its progress through the shop; on 

| AM MACHINIST finishing one operation the work- 

*'’resident Hall Printing Press Co., Dunellen, N. J. a man tears off one of the coupons, 

- - Fig. 2, Em- stamps it with a time stamp and 
HALL PRINTING PRESS CO. Emrcoree’s Lasor Time Caro om | PLOYEES” places it in. a box provided on the 

_ SS SSS | 2S s(Cuecrxe _—foreman’s desk. This box is emp- 
a d wonkaee | BoArRD tied each week. These coupons 

| ' . . 

3 —j= serve as signals to the time depart- 
= | ment that the work called for has passed that department 
= | and the operation of that department is complete and 

= | can be summarized without waiting for all the operations 
= | to be performed and the part returned, finished, to the 

a tse | ; 1: cae 

. — | stockroom, which may be several days or weeks later. 
=), | —_—= Permanent time records of each job are kept on sheets 

-___{ss NS of the kind illustrated in Fig. 4, showing the different 

2 — 2 | ———— <2 operations and the time of each. These sheets are 6x12 

—_ ii in. and are ruled as shown. They are filed in cabinets, 
Fig. 1. Workman’s Time Jos Carp as in Fig. 5. This is divided into four sections and the 

; ; {Record of Materia! Delivered by Stock Room to Shep Department | 

|oa _. REPAIR No.____ : ' ' + part wo. REPAIR No... Ss quantity 

|Paat __QUANTITY abe : H oa 4 ' | : ' 

: : rk i fo} of Ue wane — a 

: es ' 1} : | | 3 ote + FOR__ a : pate — 
eee Tl ‘ ' ' | | BF : | TO Be SHIPPED . aieiiianiiabemimeaaail 

. 2 ' ne ‘ ' : RECEIPTS 

| USH— nig Coder to bo given peoterence over ofl Sovtes, H ' ; ; H | ~~ ¥Rom FOUNDRY FROM SHOP | Paoe Oia FOU =) 

Cheb or Capine Cote ——s _— ‘ : } : | wave Quantity cate Quawriyy | cave | Quanviry | 

THIS TAG TO BE KEPT WITH JOB UNTIL FINISHED H cs : ; ' [or Fi = se) J i 

TO BE RETURNED TO STOCK ROOM WITH FINISHED MATERIAL ie ‘Si "ae ea tS eels > = . {_——____— 

ORDER OF OPERATIONS OF MANUFACTURE IN SHOPS AS SHOWN BY PART LIST a 2 ae . | — ' . 4 z : e $ = . = $ 5} 

PLANER ORL came | kk | SLACKSENTN jviERASEML'G FG} OZ er i ‘eee me ie a 2? ee 2 a ee eee ie 
| vesa 'essjiasai|'2sa4 Tesspesse ie ZiT TLE ESL EE SEE ES}; — wi | i |__| 
i X Por Fuatwer Ixronmation Sex Revease Sipe Form 138 ; 4 H ; ‘ mas a ee Deas ss) ——— 

Fic. 5. Tar Work Tae 
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shelves are removable, allowing for different quantiiies 
ata —— of time records, according to the job. 
espana : 2 In Fig. 6 is shown a foreman’s desk. The time stamp 
RUGH.—THIS ORDER TO BE GIVEN PREFERENCE OVER ALL SERIES. STOCK OR REPLACE . . ° . 
previously referred to is seen on the left, next to it is the 
PART NO Ce CLASS coupon box, in which the time-stamped order coupons are 
Name placed. At the back is a rack for the men’s time cards, 
ie _ The foreman keeps extra time coupons in case any job 
requires more than are issued with the tag. He also 
TO BE SHIPPED. 7 
keeps order forms for material. 
TO BE SENT TO COST DEPARTMENT AS SOON AS ORDER (6 ISSUED # 
LaTue PLANER ORE mane 6 
we | ov [womn] peta JO [mm[town] seice | [ome fron] piitita | = fone ftown) eatay Formula for Obtaining Flute 
Lead for Hobs 
By E. W. Brum 
| tt | tT ‘i 7 _— 
pees The formula is here given for obtaining the lead of 























Base = —_f 
— 


as TT! TI -—") the flutes when cutting hobs or performing similar op- 


erations, 


Let 

— | X = Flute lead; 

D = Diameter of hob; 
Y = Thread lead. 








































































































Then 
td ——~1— ae 7 9.8696 D2 
soy 
, —, 
Example: Diameter of work, 1 in.; lead of thread, 
14 in, 
SHEET TOTALS Then 
PREVIOUS TOTALS is 9.8696 > 4 12 ms , 
FINAL TOTALS Zz = — .25 = 39.4784 17. 
Fic. 4. PERMANENT Jos Record SHEET as the flute lead. 


BP oi 


BY au nF Tig 
= %~e . wees 
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Pointers on Gear Hobs and Gear 
Hobbing 


By Frank C. Hupson 


S) NOPSIS—Exzperience teaches us many things about 
shop work and the hobbing process has now been used, 
enough to get at facts without prejudice or partisanship. 
Observation in many shops using both the hob and rotary 
culler shows that both have their troubles. Were a few 
of them, which have a direct bearing on getting good work 
and avoiding the too common habit of iaying all difficul- 
lies to the maker of either the machine or the cutter, are 
pointed out. 

Gear hobbing is now sufficiently established to make it 
safe to talk of its troubles without having every builder 
of machines claim you are throwing bricks at him; for 
troubles have existed and do exist, due far more to our 
not understanding the elements of hobbing, than to any- 
thing else. 

Given a well built machine with an arbor which runs 
true, a hob in which every tooth is true, is equidistant 


| 


| Gear Blank 


“CL of tooth No.2 
oncenter of qéar 





j ! ~ J 
i 
Path of tooth No.3 


Fath of tooth Noz a 


Path of tooth No.1 _..- ,| 
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Action OF Hossine Currer TEETH 

from the center and concentric with the hole, which means 
a hob ground all over after hardening, and a good measure 
of common sense, good gears can be produced easily and 
cheaply. But there are more different points to consider 
in hobbing gears than most shops seem to realize, points 
which differ widely from those which exist in milling 
the gears with formed cutters in the old way. 


Have Arpor AND Hote TRUE 


Perhaps the main point might be given as the truth 
of the arbor on which the hob runs in the machine. This 
plays a very important part in the production of accurate 
gears, 

A formed cutter can be run very much out of true 
and still cut a perfect tooth, though, of course, only a 
few teeth will cut. In fact, there are cases where men 
order gear cutters with two or three keyways, so that they 
can shift the cutters around on the arbor and use all the 
teeth. These men know that their arbors are out of true 
and evidently prefer this method to truing up their ar- 
bors—or getting new ones. 


While this is a poor and wasteful practice, it still 
cuts good gears, but neither arbors nor hobs out of true 
can be used with the hobbing process to secure even fair 
results. Unless the arbors are true, and unless the teeth 
of the hob are all run true with the hole in the hob, it is 
impossible to hob a perfect gear. 

If anyone doubts this, let him consider the extreme case 
of having only one tooth cutting, as in a fly cutter. This 
tooth will make one cut in the gear blank, and, when it 
comes around again, the gear blank will have moved to 
the next tooth, preventing all possibility of a generated 
tooth. While this is an exaggerated case, it shows that 
to secure a perfect gear, every tooth must be equidistant 
from the center and that the arbor must run true as well, 
so that each tooth may cut equally. 

There is an easy way of knowing whether a hob is true 
or not. If there is any suspicion about it, turn the hob 
on the arbor when testing or grinding. In this way, any 
difficulty with arbors out of true or holes not central with 
the outside is detected. Try it and see how easy it is. 


Wuewn Currers Go Out-or-Rounp 


This going out-of-round is perhaps the most common 
defect due to hardening any kind of a round cutter. 
Grinding all over after hardening is the ideal though 
not often accomplished. But where the contour is a 
special shape as in a gear cutter, and is not ground back 
on the outside, it can be corrected by grinding back more 
on some faces than on others. That is, we can grind 
back on the face of the higher tooth until the top is the 
same distance from the center as the top of the low teeth. 
This is on account of the backing off or relief on the teeth. 

This gives all the teeth an equal amount of work to 
do and counteracts the effect of the elliptical distortion 
in hardening. But it also makes an uneven spacing 
between the flutes, and causes misunderstanding unless 
it is recognized. Unless this is done, the man who sharp- 
ens the cutter is apt to use a regular indexing mechanism, 
either in the form of a plate or a feeler which fits the 
tooth on the back side. This makes the spacing regular 
again, restores the errors of hardening and also makes 
the sharpener think he has discovered some poor index- 
ing on the part of the man who originally milled the cut- 
ter. We are all so apt to feel that the only real simon- 
pure brand of brains is locked up in our own skull that 
we like to believe that the other fellow fell down on his 
job, just to prove his fallibility. But it usually happens 
that we have missed a point somewhere in spite of our 
superior intelligence. 


WEAR OF MACHINES 


One great cause of trouble in all kinds of gear cutting 
is the unconscious allowing of machines to wear out of 
adjustment, and then condemning the cutters or hobs. 
This is particularly true in automobile and other shops 
where a large and constant production is demanded. Ma- 
chines get out of line, arbors out of true and have end 
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play, and poor gears result, this being usually blamed on 
the cutter. In some shops, where careful attention has 
been paid to this department, one machine is kept tuned 
up all the time so that they know it is right. Then when 
any machine fails to produce good gears, they promptly 
try out the cutter on this special machine, which shows at 
onee whether it is the hob or the machine. This pays 
in any gear-cutting department, for this machine can be 
producing at the same time, except when being tested 
for adjustment or testing cutters. 

Much of the trouble with gear cutters of the older 
type is due to inaccurate indexing, usually owing to wear 
and lack of care in taking up lost motion. This seems 
to be almost entirely obviated in the hobbing machine 
with its worm and continuous movement of the gear 
hlank. This movement being in one direction, takes 
care of an ordinary amount of wear. 

This does not mean that there is no trouble in the use 
of hobbing machines, although most of it can be traced 
to their abuse. Lack of judgment in putting hobs on the 
arbor, straining the arbor and its threads by using too 
hig a wrench and often springing it as well, are both 
sources of trouble. End play in the arbor is another 
fruitful source of error and annoyance. 

CENTERING THE Hops 

Some seem to be getting the notion that it isn’t worth 
while to bother with setting the hob by centering a tooth 
or space. Tests by one of my hob-making friends show 
that it is very important. And he is particularly in- 
terested because hobs often get cussed out when the fault 
is in either the machine or the man. 

The little diagram shows that unless you do set some 
one tooth central to a radial line across the gear blank, 
no hob tooth ever gets into exactly the central position. 
It shows the center line of the hob set off at the proper 
angle to bring the teeth at right angles to the face of the 
gear being cut. Tooth No, 2 is set central with the gear- 
blank mandrel. By following the paths of teeth No. 1 
and No. 3, it will be seen that neither of these will ever 
strike the center line. One is ahead and the other be- 
hind, by the amount shown. This amount 
course, with the pitch of the gear teeth, but the variable 
is always there. The next tooth on the same gash or flute 
will come in the same place, and so on. 

Some gear men, who profess that it isn’t necessary to 
set a hob central, accomplish the same thing by juggling 
the hob without measuring or using an indicator. I have 
known such men to cut a pair of gears, roll them together, 
reverse them and roll again, to test the tooth shape. If 
the teeth are not symmetrical, as is apt to be the case in 
this kind of setting, then they move the hob endwise a 
little, cut another pair and repeat the rolling tests. When 
they get a good tooth, they scrap the test gears and go 
ahead. This doesn’t seem just the best method and ‘t 
also makes it almost impossible to have two lots of gears 
with exactly the same shaped tooth. 


varies, of 


THe Leap or Hoss 

Much has been said about the lead of a hob not being 
accurate. But, while we all know that any piece of steel 
changes more or less in the hardening, the change of lead 
is usually so slight as to be of less importance than other 
changes which may occur. Among these are the distor- 
tion of individual teeth by drawing or tipping over to one 
side and the going-out-of-round which reduces the number 
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of teeth which cut. This not only reduces the efficier,, 

the cutter but also reduces the generating or formiyy 
action of the succeeding teeth and prevents perfect tect), 
being produced. If the work does not demand perfection, 
or as near to it as we know how to get, this may not he 
necessary. But when we talk of perfect gears we must 
have perfect tools. We would not think of using a reamer 
without,grinding after hardening if we wanted a first- 
class hole. 

Another cause of unsatisfactory work is not properly 
grinding the hobs when they are sharpened. The faces 
of the teeth must be ground along the proper angle ac- 
cording to the pitch of the teeth. Do not get the idea 
that the maker put the flute on a spiral for the fun of 
it. He knew how they ought to be and every change 
from this affects the gears cut. 

Test ACCURATELY oR Nor at ALL 

If you get the idea that the lead of the hob is not cor- 
rect, be very sure of your testing methods before you 
condemn the hob. I recall one case where a complaint 
was made of errors in lead and the maker sent for. The 
lead had been tested in a lathe and pronounced wrong. 
The maker was sure the hob was right and watched the 
methods closely, which showed the following conditions: 

The indicator used had lost motion, which affected the 
readings by several thousandths of an inch. The lathe 
centers were not in line by nearly 0.025 in. And the lead 
screw, though originally accurate, had been used on all 
kinds of work and was badly worn. 

This does not show that the poor gear teeth are never 
due to poor hobs, but that it is a good plan to know which 
is wrong before you complain. 


ege 


Speed of Shafting 


How many operators know the speed of their counter- 
shafts, or how many foremen know the speed of the 
lineshaft? Even the superintendent or the production 
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INDICATING LINESHAFT SPEEDS 


cngineer usually has to dig out records or make new 
tests when suddenly called upon for specific speeds. The 
Cincinnati Planer Co., Cincinnati, Ohio, has the various 
speeds lettered in convenient places, as shown, and in 
this way saves possible mistakes due to faulty memories, 
or the time and trouble needed to look up records oF 
make tests. 
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Some Oxyacetylene Repairs ina 
Railway Shop 


By Ropert Mawson 


SY NOPSIS—The question of repairing various parts 


in an electric-ratlway shop is interesting. Here are shown 


and described repairs of motor frames and also of an ar- 
m@lure shaft. The cost of making these repairs and 
comparative cost for duplicate new parts is given. A 
report sheet which enables the management to know 
what has been the gain or loss in making repairs by the 
oxyacetylene method is shown, also a welding report on 
which are given all the necessary expenses to enable the 
former report to be produced in an intelligent manner. 

x 

The Indianapolis Tractor & Terminal Co., Indianap- 
olis, Ind., has had an oxyacetylene welding and cutting 
outfit made by the Oxweld Acetylene Co. for the past 
314 years. During this time it estimates the average 
vearly saving as from $7000 to $10,000. 

In this article are shown some of the repairs made 
at these shops and the accompanying costs are detailed. 

Fig. 1 shows the lower half of a railway motor frame 
which had been worn by the action of the suspension 
bar of the trucks. These bars had worn an clongated 
hole A through the frame, brought about by the ex- 
cessive wear in the holes B in the suspension lugs. This 
allowed the frame to come against the suspension bar, 
thus wearing the opening in the frame as shown. 

The halftone Fig. 2 shows how the frame was re- 
paired. The two holes in the suspension lugs B were 
filled up, and the elongated slot at A was filled. It was 
then only necessary to machine the holes in the lugs 
when the frame was ready to be put into service again. 
The cost for a new frame was $130 and the cost of the 





welding repairs as described was $24: thus a saving of 
$106 was effected on each of the several frames repaired. 
REPAIRING AN ARMATURE SHAFT 

The illustration Fig. 3 shows the shaft end A of a 
railway motor armature which has been cut away by 
an oxyacetylene torch. The end of the shaft had been 
badly worn and the end was removed, as shown, prior 
to welding on a new shaft end. It will be noticed that 
the ends of the shaft were made with V-surfaces; this 
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Fig. 4. WELDING ON THE SHAFT END 





























Fie. 1. Tur Worn Moror Frame 





Fig. 2. Tor FRAME as REPAIRED 
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Fic. 3. THe SHarr Reapy ror REPAIRING 


enables the welding operation to be performed more 
efficiently. 

Fig. 4 shows the operation of welding on the shaft 
end. It will be seen that the lower part of the joint has 
been completed and the operator is now welding and fill- 
ing in the upper V surface A of the joint. The wind- 
ings are covered with a layer of asbestos pulp B which 
protects them from the heat of the welding torch. 

The halftone Fig. 5 shows the armature with the shaft 
end welded in position. It is now only necessary to 
machine the welded surface to the correct diameter, when 
the armature may be put into commission again. The 
former method used in repairs of this nature was to 
remove the windings and other component parts of the 
armature and replace the old shaft with a new one. 
This process took considerable time and the expense was 
approximately $65. The repairs by means of the weld- 
ing process described cost approximately $30; this in- 
cluded the cost of machining the shaft end after weld- 
ing. The welding method thus saved $35. 


—————I 


Fie. 5. THe FiInisHep WELDED SHAFT 


The upper half of a railway motor frame is shown in 
Fig. 6. This part, broken at A, was the gear-case sup- 
port arm. When repairing this frame the bar B was 
fastened with fitting bolts into the three holes shown, 
This brought the broken part into correct alignment 
with the frame casting. 

The operator making the weld on the broken part at 
A is shown in Fig. 7. The bar holds the piece B in the 
correct alignment, and as the joint cools the holes are 
in position for attaching the part to the lower half of 
the motor frame. ——. 

Fig. 8 shows the casting repaired with the align- 
ment bar removed ; it is now ready to be put into service 
again. The total cost of making this repair was $7, 
and the cost of a new part would have been $105, which 
effected a saving of $98. 


REPORT OF REPAIRS 


The table shows the welding report of the various re- 
pairs made with oxyacetylene apparatus at the West 
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Fic. 6. A Broken RarLway Motor FRAME 





Fie. 7 MAKING THE WELDED JOINT 
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— —| Washington St. shops. It will be seen in the report 
that the various costs are detailed, also total cost, cost of 
duplicate parts and the resulting saving for each item 
and the total saving for the month. A copy of the form 
for the shop report, to be filled in hy the foreman of 
the welding department, is shown in Fig. 9. The re- 
port, which covers each item of expense, enables the 
master mechanic to know what saving or loss has been 
incurred on the repairing of any part. 
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The Slowing Down of Progress 
By J. G. Dornerrer* 


There is no doubt in the minds of those who read an.l 
observe that the last 15 years have been marked with 
more progress, in all metal-working industries, both as 
regards employer and employee, than the whole prior 
period. Conditions for the employee have improved 
phenomenally. For the employer, machinery and ma- 
terials have been so improved that he can produce both 














AM.MACHINIST more rapidly and with less waste of stock. The employee 
produces with a smaller expenditure of energy, owing 
Fie. 8. THe Repatrrep CAsTING to better tools, has better sanitary conditions, more safe- 
> My yTe . 7 ste Ac sec s | > 
Went Washinaten St. Sheps Month of January, 1914 ty, and in a great many instances, l¢ 88 hours. But neither 
Cost employer nor employee will admit that any great 
Total Dup- F j . a 
Cost Cost licate Net pecuniary advantage has been obtained. 
| ~ Werk dene a idee oe Observation and comparison will convince anyone that 
7328 = 1-« Bumper iron...........------ 2.04 0.69 2.73 4.50 1.77 taking the value of money and also other things into 
736K 1 1 breaker frame circuit........ 0.15 0.28 0.43 1.95 1.52 ° ° . 
72 1 Line switch frame.. ‘2 0157 0.42 0.99 3.90 2:91 consideration, manufacturing has rather become more 
662 2 Side bre. filler block top....... 0.57 0.42 0.99 .......... : 
2980 5 % Wieter tee Mock top. . pen 5.22 2.61 7.83 53.50 45.67 hazardous and less remunerative than formerly; the em- 
728 re 9 9 « e147 4 » e > ° 
130E = 8 1 Motor frame top. j----+---- 6-08 3.62 8.69 105.17 96.54  nloyee finds that his demands have grown owing to his 
—- . HP da reeeeees eo rf ' = 77.76 59.53 superior opportunities for entertainment, and his en- 
732B @ 1 Bumper om......-sccccsce 1.53 0.42 1.95 4.50 2.55 aroved tastes s is , 0 j races gives hi raate 
rf ee east iii. bos. SoS ie ¢+2 2e larged taste 8, 80 his advance in wages gives him no great 
653 (10 1 Spring seat casting.......... 5.09 0.55 5.64 15.50 9.86 er opportunity for saving. It would appear then that our 
2980 "13 1 Arm shaft..............---- 10.29 4.13 14.42 28.00 13.58. : 
732F 13 1 End frame for std........... 4.69 1.38 6.07 ...... ..... improvements have done little to provide for the pro- 
1.08 1.38 2 > He. 
36K 14 15 Diverter grids............. 0.18 0.42 0.60 3.00 2.40 verbial rainy day, and it would seem that conditions now 
732 > 6.82 3.16 98 44.25 27 ae +H sh} : ; 
- 2 ie Nic pe Deal oie lasios et a YP 34.27 are more empirical than at any time of which we have 
738A 17 1 Blacksmith forge............ 0.57 0.28 0.85 ...... ..... any recollection 
rae 19 1 1001 Peck. truck side........ 5.88 2.75 8.63 44.25 35.62 “%*. . . 
732F 20 1 1001 Peck. truck side........ 3.72 2.48 6.20 44.25 38.05 P we were aesure ' weeping changes w ' 
732; 30 1 Door—t rocker arm comp... 018 0.38 0.41 2.25 “1.84 : we he _— — no wer See — be 
146 21 1 Rocker arm for Fvw. park.... 0.88 0.42 1.30 ...... ..... made within the next 15 years (and it would not be a 
7368 23 2Motorframes............ "> 14211 5.50 19.61 67.38 47:77 : \ t 
3141 23 Burning carbon out ofcoleauto. 1.39 0.14 1.53 ...... ..... great venture nor need one be a great prophet to say that 
732F 26 1 1001 Peck. 14B3 truck side.. 9.48 3.85 13.33 44.25 30.92 : 
$55 27 2 No. 121 motor axle caps..... 0.96 0.42 1.38 20.10 18.7 in the mechanical world we will not see any), every 
32F 28 1 1001 Peck. truck side........ 8.92 3.30 12.22 44.25 32.03 : : 
T32F 29 1 886 Pk. truck side.......... 5.25 3.03 8.28 47.50 39.22 manufacturer in the metal trades would welcome the as- 
— = | al keene ty 244 17-35 10-68 surance. I believe the progress that has come in the last 
= £ ik + O87 028 te ios ts ona 15 years has come too fast to be conducive to real pros- 
Total net saving $625.58 perity. 


Total for month 
INDIANAPOLIS TRACTION & TERMINAL CO.,—OXYACETYLENE 


WELDING REPORT *General manager, Cleveland Planer Works. 





THE INDIANAPOLIS TRACTION & TERMINAL COMPANY 
OXYACETYLENE WELDING REPORT 


MATERIAL USED TIME 


DESCRIPTION OXYGEN LWELDISW. IRON BRASS| FERRO-| COAL | SHEET cLoc 
Ont OF WORK cureer| curcer |CARBIDE] STICKS | WIRE | WIRE | WIRE | FLUX | OIL HOURS . 
: LB. LB. LB. LB. LB. LB. GALS. LB. 





AMOUNT OF ACETONE = % OF OXYGEN USED 
Pind CARBIDE =% OF ACETYLENE USED 
ETYLENE “CHARGES TO COVER ONLY GAS PURCHASED IN CYLINDERS 
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Fic. 9. Form ror OxYACETYLENE Repair Jor 
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The machinery builders have produced machines in 
nearly every line, lathes, planers, grinders, millers, drill- 
ing machines, sheet and metal-working machinery and 
other lines that have increased output in quality and 
quantity from twofold to tenfold, Another such an in- 
crease (to one at all familiar with materials and mechan- 
ical operations) would seem impossible and hence this 
prophecy. Advantages to the employee, in all probability, 
wi'l have to come from sources outside his place of em- 
ployment, for shop conditions in most new and progres- 
sive establishments are as good as are desired and wages 
in most good, stable concerns that have arrived at the 
point known as being on a sound manufacturing basis, 
are at a maximum, considering the amount produced. 


THe Marrer or IMPROVEMENTS 


I was recently told by the purchasing agent of a large 
concern that he had decided that it was almost foolish to 
buy anything in the face of what might come in the 
form of improvements in machinery. Had he been at 
all familiar with the machines in operation in his fac- 
tory, which were purchased 20 years ago, and the ma- 
chines as they are now on the market, he would have 
nurchased a whole new outfit before going to bed. 

While the attitude of this man may be exceptional, 

is, however, the experience of every tool builder that 
the question is frequently put up to him, “Are you con- 
templating any changes in your tools; if so, how soon 7” 
l‘requently purchases are held up because some minor 
improvement is under way that would neither be con- 
\enient nor would be of such a nature as to increase the 
carnings of the machines, and often it is merely experi- 
mental and found later to be useless. I do not wish to 
convey the idea that I am opposed to improvements that 
lave a decided benefit, either to the life of the machine 
or its output, but often changes are made of which an ex- 
ample may be given. 

A tool builder discovers that a part of his machine 
could be made stronger by increasing its weight or mak- 
ing it of some other material. This change may impair 
the wearing qualities of that part where material is 
changed or interfere with its ease of handling if there 
is a considerable increase in weight, and such a change 
would be prompted by an unusual accident happening 
to the machine. 

Going out of the machine-tool trade, I recently saw 
a stone crusher and sausage grinder and a corn sheller 
supplied with two speeds. This improvement (7?) might 
have had its talking point, but to me its advantages were 
not apparent, and, no doubt, similar anomalies can be 
observed in the machine-tool field. 


British Machine Tools 


The accompanying tables show the foreign trade of 
Great Britain in machine tools for 1913. The tons given 
are long tons of 2240 lb. Both in imports and exports 
record figures were reached, and for the first time Great 
Britain sent away more than £1,000,000 ($5,000,000) 
worth of machine tools of its own production. Reéxports, 
it is probably unnecessary to explain, are exports of for- 
eign and colonial merchandise and, except that a slight 
falling away is shown here, there is little to remark in 
this direction. In imports as usual the production of 
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the United States overshadows all others, while in ex) cyt. 
comparison of the figures would suggest that Germany 
is a better buyer of British tools than is Great Briiain 
of German tools. France and Japan were, however, !ast 
year the most important markets. Indeed that has een 
the case fairly generally for the past few vears, though 
the demand from Russia is steadily growing and also that 
from Italy, which is rather more erratic. 

These remarks relate more particularly to foreign cown- 
tries. In British possessions, which, together, took more 
than a quarter of the total value of machine-tool exports 
from Great Britain last vear, the great importance of 
































Tons* 
i ET eC ee Lr ee 218 £20,450 $99,796 
nn re ne er eee 24 1,452 7,085 
France .....+.. Trevi eri eee tere 34 2,902 14,161 
United States of America.......... 3,411 324,832 1,585,180 
Other foreign countries............ 153 10,826 52,830 
" Total from foreign countries... 3,840 £360,462 $1,759.05 
Total from British possessions.... 12 978 4,772 
BERGE Cet Naciiad ora wewe sue naa 3,852 £361,440 $1,763,827 

BRITISH MACHINE-TOOL IMPORTS 1913 

Tons* 
SE 5 naa tnre i & ea br hh ike eee 1,315 £85,021 $414,902 
PES reer rer reer Terre 434 5,998 224,470 
PUOUMOSUMMOD 60 nics cacecaiavecencesse 280 17,932 87,508 
NE, Win sie Se vy am Shenae & SE Wek Oli 491 32,128 156,784 
France car Se: Ad ci dh de Me hide Ch eh dg ie ee A 1,753 142,127 693,579 
DE 36 .scbsdanaweh ds onaw hv beebaas 357 20,585 100,454 
Italy CELT TEU EATER LET 1,465 68,464 334,104 
Austria-Hungary 2.0... cccccccene ; 122 10,632 51,884 

Japan (including Formosa and 
Japanese leased territories’ in 
China) Mibepisa Hid eee Uees cee eee 2,164 118,060 576,132 
ides oieteena ve Khadweneee 4 342 17,101 83,452 
ee ee ee 1,141 57,734 281,741 
Argentine Republic ............... 488 30,574 149,201 
Other foreign countries........... 1,276 $2,556 402,873 
Total to foreign countries..... 11,628 £728,912 $3,559,090 
Union of South Africa............. 299 £22,820 $111,361 
British Bast Indice. .......ccccsces 1,419 89,239 435,486 
CE ib. 6 eee Oe eNw REO K Oe KOO? 2,098 115,842 565,308 
TE, i pia deca hE he eo eee aN 244 13,726 66,982 
MN a ace ae i i A ed le aac br ah 546 24,804 121,043 
Other British possessions.......... 303 17,457 85,190 
Total to British possessions.... 4,909 £283,888 $1,385,373 
WE ic dew daceoveee éeedws dnkow 16,537 £1,012,800 $4,942,464 
BRITISH MACHINE-TOOL EXPORTS 1913 

rons* 
SS oT TE Pee eS eT 15 £3,349 $16,343 
DED 664 ck Knee beenerd—a seeds 15 2,782 13,576 
aah ae aka oe ibis ph A 5 896 4,372 
United States of Americ........... 17 4,258 20,779 
Other foreign countries............ 37 4,548 22,194 
Total to foreign countries..... 89 15,833 77,265 
Union of South Africa..........-.-. 10 1,634 7,973 
DO MEE, pecdacceesisntavenass 7 1,243 6,065 
Other British possessions.......... 4 593 2,893 





Total to British possessions.... 21 £3,470 $16,933 


PE gf at abe a we ahaa 110 £19,303 $94,198 














BRITISH MACHINE-TOOL RE-EXPORTS 1913 


*Long tons, 2240 Ib. 


the markets in Australia and British East Indies stands 
out. One feature may perhaps be noted, namely a fall- 
ing tendency of price per ton of imported machine tools 
and the opposite tendency of British exports. It is also 
necessary to mention that care must be taken in making 
comparisons with the figures obtainable from other coun- 
tries. Under the heading “Machine Tools,” the British 
Board of Trade “includes all tools other than those 
worked by hand and for which no other heading exists ;” 
but apparently it does not include electrically driven ma- 
chine tools, which come under the heading “Electrica! 
Machinery,” and the values for which consequently (lo not 
appear in the tables given. 
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Ss) \OPSIS—This chart was plotted from Herbert's 
Cyl: Law and the formulas from which this law was de- 
duced are giwen, Various constants which have been ob- 
lat from tests and erperiments are also incorported 


in (he formulas. Examples are given showing the manner 


used to obtain the constants and also of the use of the 


enart, 
¥% 

This chart was designed to obtain the most advan- 
taveous combination of feed, depth of cut, and cutting 
speed for steel. It was plotted from the following for- 
mulas : 

Let 

v = Cutting speed in feed per minute, measured in 
the center of gravity of the area cut: 


f = Feed in inches per revolution: 
«¢ = Depth of cut in inches: 
hp. = Horsepower to remove maximum amount of 


metal ; 
ab = Constants ; 
i = Diameter of work; 
r = Revolutions per minute; 
f= Time to cut one inch in length of work. 

For given conditions; same material, shape of tool 
(straight cutting edge), properties of tool, machine and 
cooling, see Herbert’s Cube law, (AMERICAN MACHINIST, 
Vol. 32, page 1063). 

v> &X f, X & = vt XK ff X 
may be written 
(1) 
and the formula: 
hp. = Constant & cubic inches, removed per min. 
(Ch. Robbins, in Journal of American Society 
of Mechanical Engineers). 
(2) vt x f p4 c= dD 

Both formulas are the same that Prof. W. Ripper ob- 
tained as a result of his experiments. (AMERICAN Ma- 
Vol. 39, page 1090.) 

Other formulas used are: 


(d—e)XrXr 


ex PrxXxc=—a 


CHINIST, 


= 0.262 k (d— ce) xr 


euthing speed c= 


12 
(3) 
(4) Time to cut one-inch length of stock. 
l 
t= - 
JAP 


lt will be seen that the constants a and b, being known 
aud one of the three variables r, f or ¢ being assumed, 
the other two may be easily figured. The constant @ is 
proportioned to the heat generated in the cutting process 
and varies, other conditions being equal, with the physical 
properties of the steel. Using Taylor’s table for the %- 
in. standard tool as an example, we find it to be about: 

2050 for soft steel ; 
260 for medium steel ; 
240 for hard steel. 

Taylor’s Y-in. standard tool table gives values which 
are close to those obtained by the cube law. The other 
tabl.< give values which show sometimes great variations 
from those obtained by the cube law. But, then, when 
com)aring Taylor’s tables with each other, one finds that 
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the values given are not always in accordance with the 
results in practice. Taking, for example, a cut of 14 in. 
depth with a 1/447. feed, the tables give the following 
cutting speed for medium steel : 


‘Tool — Inches— % We aA TK I 1 
Cutting Speed—-330 328 320 312 315 = 322 
Why a heavier tool should be able to remove less metal 


than a lighter one is something that a practical man can 
hardly understand. There might be some way to figure a 
constant from the properties of the steel with which to 
reduce a, but in practice we are only interested in its 
proportional value. We obtain its maximum value by a 
simple trial; namely, by machining a piece of the ma- 
terial in question in the lathe, by employing a slow speed, 
coarse feed and increasing the depth of cut, one of the 
many combinations is obtained that generates the amount 
of heat that the tool will safely stand. 

The constant 6 is also a proportional value; namely, 
the maximum amount of metal that the lathe will remove 
divided by 12, as the cutting speed is figured in feet. 
We find it in a way similar to a, but with a higher speed 
which taxes 
Both 


and fine feed a combination is also obtained 
the pulling power of the lathe to its safety limit. 
combinations enable the finding of a and bd, 

THE 

As the depth of cut ¢ will be known for the lathe and 
material that which 
taxes the heat-resisting properties of the tool and the 
power of the lathe to its safety limit, that is the most 
advantageous combination in the case at hand. 

The idea will be best understood from an example. 
A piece 3 in. diameter has been machined in the trials 
at 132 r.p.m., with a cut of 44 in. and a feed of 4g im. 
for obtaining a; and at 154 r.p.m. with a cut of 4% in. 
and ys-in. feed for b. 

What is the best feed and cutting speed reducing 2 to 
134 in.? 

By figuring we obtain: 


Deptu or Cur 


in question, obtain combination 


(0.262 * 2.938 &K 132) K (a)? K ve = 259 
(t 259 
0.262 X 2.813 & 154 & gy & 0.662 
b = 0.662 
By combining formulas 1 and 2, we obtain: 
b8 0.6628 
f= —- = — = 0.0717 
aXe 259 X (R)? 
b 0.662 we 
v= , 2 qe es, SE Ge ( 
ex } xX 0.0717 
or 
v , 13.4 . . 
= xX 3.81 = we 3.81 = 151 
d c 1.8% ) 


for the \%- 
gives close 


This example is taken from Taylor’s table 
in. Standard for which the cube law 
values, 

A comparison with the values given for medium steel 
amounts of metal re- 


tool, 


gives the following 


for 1%-in. cut g 


moved: 


zx w%ex®K Vag XK 202 = 4.79 cu.in. 
2~xXWuw~X Veo XK 128 = 6.00 cu.in. 
2XYw~XK Vig K 31 = 7.59 cu.in. 
2X WX 0.071? & 73.7 = 7.62 cuin, 
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Meruop or Usinc THE CHART a=cxXg 
. a ,3 
For constructing the chart we will have to change for- ‘ g xT 
mulas 1 and 2 somewhat, as the alignment charts take and 2 in.: 
care of only 3 variables at once. b=cXs 
So we dissolve 1 in. s=uXf 
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Using the chart, we proceed as follows: 

Connect 2.938 = (3.0 — 0.062) on the (d — c) axis 
with 132 on the r axis and 2.813 = (3.0 — 0.187) with 
154, thus obtaining on the v axis the cutting speeds 102 
and 113. Connect the intersection of the line from 102 
en v with 0.062 on the f axis and the g support with 
0.062 on the ¢ axis and get the point on the a axis. Then 
connect 113 on v with 0.032 on f, the connection of the 
intersection of this line with the s support and 0.187 on 
the c axis gives the desired point on the 6 axis. This 
has been done on the chart. 

To obtain the best combination for reducing 2 in. to 
134 in., we proceed in the following way: 

We draw a line through 0.125 = c on the ¢ axis and 


point M. S. to g support, and through the same point on | 


c and L, to s support. Connect these new points with 
a line, that will intersect the f and v support at the de- 
sired values, f = 0.072, v = 74. A line through the 
value v and 1.875 = (2 — 0.125) gives the revolutions 
per minute, and a line through the number of revolutions 
and the amount of the feed gives the time ¢ on the ¢ axis. 
The values thus obtained are the ideal values. 

Our next task is to select the most suitable revolutions 
and feed on the machine. Suppose the nearest feeds on 
our machine are 0.062, 0.050 and 0.075 in. per revolution, 
and 132, 154 and 181 the nearest revolutions. 

Of this the, combinations 181 revolutions 0.075 in 
feed; 154 0.075 in.; and 181 0.062 in., are out of 
consideration, giving a shorter time than the ideal, as a 
connection of the respective points shows. Of the other 
combinations 132 — 0.075 gives the shortest time and is 
the one to be used. 

The use of the chart is expressed in the following rules: 

To find the value a, obtain v by connecting (d — c) 
with r, g by v with f, a by g with ec. 

For 6, obtain v by joining (d — c) with r, s by v with 
f, b by s with c. 

For finding the ideal cutting speed v and feed f when c 
is known: Connect c with a for the steel to be machined 
and with b for the lathe to be used, a line through the 
intersection of cb with s and ca with g intersects the f 
and v axis in the desired values. 

To find the ideal revolutions r for a given diameter and 
cutting speed, a line through (d — c) and v gives the 
desired result. 

To find the ideal time ¢ to cut one inch, connect r with 
f and read result on the ¢ axis. 

For the most advantageous combination of feed f and 
revolutions r, connect the nearest obtainable Values to the 
ideal values of f and r and select the two giving the near- 
est larger value ¢ to the ideal time. 

It should be understood that different materials change 
the constant b for the same machine. 

& 


In a discussion on the influence of the casting process in 
a paper on wrought nonferrous materials before the American 
Society for Testing Materials it was pointed out that the sur- 
face of molten brass becomes instantly covered with a thick 
film of oxide on exposure to the air, and this oxide must be 
Prevented from becoming incorporated in the solidified metal. 
Two instances will illustrate the importance of proper casting. 
Ingot copper of the finest character, as received from the re- 
fining furnace, is neither very ductile nor malleable when 
cold, but when properly melted and cast from a crucible, it 
becomes highly so. A properly cast billet should show no pipe 
at the upper end, and when improperly cast a considerable 
Pipe may occur. The casting process, when properly per- 
forme, leaves the bar, billet or ingot free from blowholes, 
8as cavities or dirt, and from surface imperfections. 
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Safety Devices in a Thresher 
Plant 
By D. O. Barrett 


The Aultman Taylor Machinery Co., located at Mans- 
field, Ohio, manufactures a line of sawmills, threshing 
machinery, and both steam and gas tractors. Their prod- 
uct requires both wood- and metal-working machinery, 
and a number of the safety devices used at this plant are 
shown in the accompanying illustrations. While nothing 
sensational is used, yet every effort is made in a reason- 
able manner to provide for the safety of the employees. 

In Figs. 1 and 2 are shown devices attached to circular 
saws; that in Fig. 1 being suspended from the bracket 
above is adjustable, while that in Fig. 2, in which the 
machine has a power cross-feed, is supported from the 
steel bracket, extending up from the sliding table, which 
carries the saw. 

In Fig. 3 is shown a wooden guard, which is c'amped 
from the front of the upper housing, and is also adjust- 
able, resting on the saw guide. The saw is completely 
boxed in both above and below. 

The double-head shaper, shown in Fig. 4, is provided 
with finger guards. 

Emery wheels are provided with a conventional type of 
covering, Fig. 5, but it will be noticed that the sides and 
center pieces of these guards are not riveted as is usually 
the case, but are welded by means of an oxyacetylene 
torch ; these form a most solid and stable guard when fin- 
ished, and present an extremely neat appearance, as will 
be noted. All emery wheels throughout the plant are 
provided with guards of this type. 

Tumbling barrels are protected, as shown in Fig. 6; 
the pipe railing seen in front of the barrels carries a 
heavy woven-wire netting, the two end pieces dropping 
into sockets cast in the concrete foundations. When in 
place, this protection is held to the machine by the 
braces shown at the side, the nuts being provided with 
cranks, so as to be readily removable; the large gears are 
also protected with a heavy sheet-metal guard riveted to 
the railing. These barrels are provided with an exhaust 
system for carrying off all dust, and the swinging wall 
crane serves two of the barrels for-handling covers and 
heavy parts. 

In Fig. 7 is shown a method of protecting the weights 
of the radial drilling machines, the steel guides for the 
weights being provided with pins through the lower end. 

The gas tractors built by this firm have rather a long 
shaft, which has a keyway the entire length. In testing 
these engines a temporary flywheel is placed on the shaft, 
the end of which is protected by the guard, as shown in 
Fig. 8. This consists of two pieces of wood with sheet- 
metal casing. These are split through the center and 
provided with bolts for clamping to the shaft. Engines 
having shafts projecting in this manner are extremely 
dangerous, as the men working about them soon become 
careless. This forms an efficient protection for anyone 
working about the engine, 

A method of protecting setscrews in large pulleys is 
shown in Fig. 9, the particular one shown being on a con- 
crete mixer; a split wooden ring is slipped over the hub 
of the pulley and held in place by a sheet-metal strip 
around it. 

Another feature adopted in the machine shop of this 
plant for the safety of the repair man is a platform 
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Sarery Devices IN 


about 14 in. wide, extending the full length of the ma- 
chine shop just under the main line shaft and on the op- 
posite side of the posts, carrving the brackets so that a 
man can walk along it and do any work which is neces- 
sary. Belts can easily be put on and other work done 
without the use of ladders. 


Many other devices of conventional form are used in 
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the machine shop, such as belt and gear guards an the 
like, but these are not shown. 


long without cooling. 
a crystalline condition which will 
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or other alloys made from the purest mat 
may crack in rolling if the pouring temperature is too 
when they are poured into molds which have been us 
The result of slow cooling wi!! 
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Early American 
Men of the ] 


By 





JOSEPH 


SYNOPSIS—Hartford may be considered the foster 


mother if not the birthplace of a large number of the mod- 
ern machine-tool shops. The building of the Colt Armory 
in pees 50’s marked a very definite era in the city’s 


jistory. The early life of Samuel Coll was most ads 


venlurous, but finally he settled down to the production 
of his revolver, and by his ability lo choose men became 
not only the founder of a great industry, but also the 
sponsor for many of the modern leaders of the machines 
tool world. Pratt & Whitney, Billings & Spencer, Hart- 
ford Mach ine Screw Co., were all headed by Colt men. 
One of the shops coeval with Colt and which did a great 
ileal of machine-tool work for him was the Phoenix 
Tron Works, from which came the world-known “Lin- 
coln” miller. Independentlu of these factors, the clock 
aud hardware industries sprang up in the neighborhood 
in the early part of the 19th century. 
% 

In the last two articles we considered the ag 
able system and those who originated it. L. D. Burling- 
hame, on page 237, gives some account of the great con- 
tributions of Brown & Sharpe. 

















SamMuEL Cor 


Fie. 1. 


With the possible exception of Providence, Hartford 


has been more closely identified with the later develop- 
ment of interchangeable manufacture than almost any 

*\ssistant Professor of Machine Design, Sheffield Scientific 
School, Yale University. 
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Mechanics--The 


lartford Shops 


W. Ror* 


been so vital an ele- 
wi 


other The gun-makers have 
ment in its industrial life that, before leaving them, 
will trace their influence there. 

The building the Colt Armory, in to 1855. 
marks a definite in the city’s history, and the 
ginning of manufacturing on a large scale. The grist and 
saw mill, always the pioneers, had made their appearance 


city. 


of 1853 


era be- 


in the 17th century, and, with recurring attempts at 
silk manufacture, most of the meagre industrial life 


was directed toward some branch of textiles up to and 


even after 1800, 


to the of 
factories” 
output of 


Secretary 
with a total 
$35,000, and 
There were two boiler shops, a screw 
factory, and 


The assessors’ returns for 1846 
State only three “machine 
capital of $25,000, annual 
45 men emploved. 
factory, 


gave 
an 


a plow factory, a pin two brass 


four iron foundries, and one poor gun-maker who did a 
business of $625 a vear. Taken together, these enter- 


prises averaged only about $15,000 in capital, $20,000 
in annual output and 15 employees each. This is hardly 
more than would be expected in any town of its size, 
and certainly does not mark the city as a manufacturing 
center. Book publishing employed ove¥ twice and cloth- 
ing shops more than four times as many-men as all the 


machine shops together. 


In 1821, Alpheus and Truman Hanks purchased a 
small foundry and began the business which later be- 
came Woodruff & Beach. They had a long and success- 
ful career in building heavy machinery, engines and 
boilers, and were among the earliest makers of iron 
plows. In 1871 this firm became H. B. Beach & Son, 


and the firm is still running, H. Beach 


of the old works. 


boileremakers, 


being now the only survivor 


PHOENIX Tron Works 


In 1834 Levi Lincoln started the Phoenix Iron Works. 
Under Lincoln & Co., Charles 
L. Lineoln & Co. the business has 


rr ™ 
Lire 


various names, George S. 


and the Lincoln Co., 


heen maintained by his descendants to this day. Levi 
Lincoln invented a number of machines, among them 
the first successful hook-and-eye machine for Tlenry 
North, of New Britain, which became very valuable and 
helped to Jay the foundation of the prosperity of that 


town. 
and vaults. 
the “Lincoln” 
their shop from designs of F. A. 
for the Colt Armory. Few machines have changed 
so little or have been so widely. It has been said 
that more than 150,000 of them have been built in this 
country and abroad. Even in Europe, the type is defi- 
nitely known by this name. The AmMeRtIcaAN MACHINIST 
in Vol. Part 1, p. 1010, gave a number of illustra- 
tions of machines built by them 50 and 60 years ago, 
smong them the early Lincoln miller. 


They built machine tools, architectural iron work 
Their name is permanently associated with 
which was first built in 1855 in 
Pratt and FE. K. toot 


miller, 


new 


used 


SAMUEL COLT 


[t was, however, Samuel Colt, whose portrait is shown 
Fig. 1, who gave the impetus which made the city a 
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world influence in manufacturing. He had an adven- 
turous life, and died in the midst of his success while 
less than 50 years old. Born in Hartford in 1814, he 
had a rather stormy career as a schoolboy and shipped 
before the mast to Caleutta before he was 16. After 
his return from this voyage, he worked for some months 
in his father’s dye works at Ware, Mass., where he got a 
smattering of chemistry. At 18 he started out again, 
this time as a lecturer under the name of “Dr. Coult,” 
giving demonstrations of nitrous-oxide, or laughing gas, 
which was little known to the public at that time. Dr. 
Coult’s “lectures” were frankly popular, with a view 
more to laughter than the imparting of knowledge, but 
he was clever and a good advertiser. For three years he 
drifted over the whole country from Quebec to New Or- 
leans, getting into all kinds of experiences, administering 
laughing gas for cholera when impressed into service on 
account of his assumed title, and fleeing the stage from 
big blacksmiths who took laughing gas too seriously and 
actively. 

He made the first crude model of his revolver on his 
voyage to Calcutta and used the means derived from his 
“lectures” for developing the invention. In 1835 he 
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Success aT Last 

In the next few years the tide turned. The superiority 
of the revolvers outstanding was creating a great demand, 
With the breaking out of the Mexican War in 1847 came 
two orders for 1000 pistols each, and from that time on- 
ward, Colt’s career was one of rapid and brilliant success, 

As his Paterson plant had closed, Colt had the {first 
of the large government orders made at the Whitney 
Armory, founded by Eli Whitney, at New Haven, and 
he followed minutely every detail of their manufacture. 
The following year, 1848, Colt moved to Hartford, and 
for a few years rented a small building near the center 
of the city. With the large and rapidly increasing bus- 
iness, larger quarters soon became necessary. 

THe NEw Armory 

In 1853 he began his new armory, shown in Fig. 2, 
South of the city, on the river front, lay an extensive 
flat, overflowed at high water and consequently nearly 
valueless. He purchased a large tract of this, built a 
protective dike 30 ft. high and 134 miles long and 
drained it. His armory built on this site marks an epoch 
not only in the history of Hartford, but in American 
manufacturing. 








Fig. 2. Tue Coir Armory, FROM AN OLD Woop-Cur 


went to England and took out his first patent there, and 
in 1836 he took out his first American patent. These 
covered a firearm with a rotating cylinder containing 
several chambers, to be discharged through a single bar- 
rel. The same year, 1836, he organized the Patent Fire 
Arms Co., at Paterson, N. J., and tried to get the re- 
volver adopted by the United States Government. In 
1837 an army board reported “that from its compli- 
cated character, its liability to accident, and other rea- 
sons, this arm was entirely unsuited to the general pur- 
poses of the service.” The first market he secured was 
on the Texas frontier. The earliest Colt revolvers are 
known as the Walker and Texas models, and the hold 
which he acquired with frontiersmen at that time has 
never been lost. The Seminole War in Florida gave Colt 
an opportunity to demonstrate the value of the revolver. 
In 1840 two government boards gave it a qualified ap- 
probation and two small orders followed, one for 100 
and the other for 60 weapons. The pistols, however, 
were expensive, the sales small, and in 1842 the Paterson 
company failed and ceased business. 


Colt had seen the advantages of interchangeable man- 
ufacture at the Whitney shop, and determined to carry 
it even further in his new plant. So thoroughly was 
this done that the methods crystalized there, and many 
even of the tools installed, have undergone little change 
to this day. Machine work almost wholly superseded 
hand work. Modern machines were developed, and in- 
terchangeability and standards of accuracy given an en- 
tirely new meaning. 

The building was in the form of an “H,” 500 ft. long 
and 31% stories high. It contained over 1400 machines, 
ihe tools and fixtures for which cost about as much as 
the machines themselves, a proportion unheard of be- 
fore. In 1861 the plant was doubled. Three years later 
the first building was burned to the ground, but was 
immediately rebuilt. This plant was the largest private 
armory in the world and far-and-away the best then 
existing for economical and accurate production of 2 
high-grade output. Many rivals have sprung up in the 
past 60 years, but the Colt Armory is still one of the 
leading gun factories. 
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‘The year 1914 is the centenary of Col. Colt’s birth, and 
the company has had a bronze medal struck commem- 
ig it; the front and reverse of this are shown in 


orauets 

Fig. 3. A limited number have been struck off and 
pres ited to the officers and older employees of the com- 
pan: and to those who were closely identified with Col. 
(‘olt. It is beautiful in design and workmanship and a 
fitting tribute to a remarkable man. Colt was master- 
ful, daring and brilliant. He started the larger indus- 
trial development of his city, and affected manufacturing 


methods more than any other men of his generation. 
EmpiLoys MEN or ABILITY 


One of the elements of his success was his ability to 
gather and hold about him men of the highest order. 





Fie. 3. Contr CENTENARY MEDAL 
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was offered three important positions elsewhere, one of 
them that of master armorer at Springfield. 

In 1849 Colt offered him the position of superin- 
tendent at a large salary. It was characteristic of Colt 
that, although he was just starting and still in small 
rented quarters, he outbid three others to get the best 
superintendent in New England. Root moved to Hart- 
ford, designed and built the new armory and installed 
its machinery. Many of the machines devised by him 
at that time are still running, holding their own in ac- 
curacy and economy of production with those of today. 
Almost every process used in the plant felt his influence. 


Root’s INFLUENCE ON MACHINES AND MEN 

He invented the best form of drop hammer then in 
use, machines for boring, shown in Fig. 4; rifling, mak- 
ing cartridges, stock turning, splining, etc., and worked 
out the whole system of jigs, fixtures, tools and gages. 
The credit for the revolver belongs to Colt: for the way 
they were made, mainly to Root. Figs. 5, a chucking 
lathe, and 6, a splining machine, are two of Mr. Root’s 
machines which are still at work. When Col: Colt died, 
Mr. Root became president of the company and continued 
until his death in 1865, receiving, it is said, the highest 
salary paid in the State of Connecticut. He was a me- 
chanie and inventor of high order, a wise executive, and 
the success of the two companies he served was in a large 
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Fic. 4. Barret Dritt- 

ING MACHINE LATHE 
Among these was Elisha K. Root, one of the ablest me- 
chanics New England has ever produced. Root was a 
Massachusetts farmer’s boy, a few years older than Colt. 
He served an apprenticeship, worked at Ware and at 
Chicopee Fal's, and came to the Collins Co., at Collins- 
ville, Conn., in 1832. He began work there as a lathe 
hand in the repair shop, but very soon became foreman 
and virtual superintendent. His inventions and methods 
converted a primitive shop into a modern factory and 
gave the Collins Co. control, for a long time, of the 
American market, and opened up a large export trade. 
In 1845 he was made superintendent, and that same year 





CHUCKING 


Fic. 6. SPLINING 
MACHINE 
measure due to him. He was quiet, thoughtful and 
modest. His influence went into flesh and blood as well 


as iron and steel, for under him have worked F. A. Pratt 
and Amos Whitney, Charles E. Billings and C. M. 
Spencer, George A. Fairfield, of the Hartford Machine 
Screw Co.; William Mason and a host of others whom 
we cannot mention here. Like a mother, a superintend- 
ent may be judged, in some measure, by the children he 
rears,-and few superintendents can show such a family. 

Francis A. Pratt, whose portrait appears in Fig. 7, 
was born in Peru, N. Y., and moved to Lowell when he 
was eight years old. He served a regular apprentice- 
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ship as a machinist with Warren Aldrich, a good me- 
chanic and a wise master. At 20, Mr. Pratt went to 
Gloucester, N. J., where he was employed first as a 
journeyman, later as a contractor. In 1852 he came 
to the Colt’s shop, where he worked for two vears, when 
he accepted a foremanship at the Phoenix lron Works, 
then run by Levi Lincoln and his two sons. 

Amos Whitney was born in Maine and moved to 
Lawrence, Mass., where he served his apprenticeship 
with the Essex Machine Co., who built cotton ma- 
chinery, locomotives and machine tools. He came from 
a family of mechanics. His father was a locksmith and 
machinist, his grandfather was an expert blacksmith, 
his great-grandfather was a small manufacturer of agri- 
cultural tools, and he is of the same family as Eli Whit- 
nev, of New Haven, and Baxter D. Whitney, the veteran 
tool builder, of Winchenden. In 1850 both he and his 
father were working at Colt’s factory at Hartford. In 
1854 Amos Whitney joined Pratt in the Phoenix [ron 
Works, where they worked together for 10 vears, the 
former as a contractor, the latter a superintendent. 


Prarr and WILITNEY 


In the summer of 1860 they rented a room and began 
doing some work on their own account, manufacturing 
a small winder for the Willimantic Linen Co. The fol- 
lowing February they were burned out, but were running 
again a month later in other quarters. Here they con- 
iinued to spread from room to room until all available 
space was outgrown. In 1862 they took into partnership 
Monroe Stannard, of New Britain, each contributing 
$1200. Mr. Stannard took charge of the shop, as Pratt 
and Whitney were still with the Phoenix Lron Works. 
Within two vears the business had grown so that they 
gave up their positions there, and in 1865 they built 
the first building on their present site. From $3600 in 
1862, their net assets grew in four vears to $75,000, and 
during the three years following that, they earned and 
put back into the business more than $100,000. In 1869 
the Pratt & Whitney Co. was formed with a capital of 
£350,000, later increased to $500,000. In 1893 it was 
reorganized. with a capitalization of $3,000,000. 

Their chief products at first were the Lincoln type of 
miller, which was largely Mr. Pratt’s design, and other 
tools for making guns and sewing machines. From their 
experience in these lines it was natural that they should 
have had a prominent part in developing the machinery 
for manufacturing typewriters and bicycles when these 
were introduced. As is well known, their product today 
covers the widest range of large and small tools. Their 
production of gun-making machinery alone has run into 
many millions of dollars, and there are few governments 
which have not at one time or another purchased from 
them. One of the largest machinery contracts ever 
signed was recently made by them for a gun factory for 
the Chinese Government. Like Brown & Sharpe, they 
have from the start been leaders in establishing stand- 
ards, particularly in screw threads. Their gages for 
pipe threads have for years been the standard for the 
country. Like the Colt Armory, from which it sprang, 
the Pratt & Whitney Co. has been the source of many 
other companies, the most famous of which is, perhaps, 
the Warner & Swazey Co., both Mr. Warner and Mr. 
Swazev having been Pratt & Whitney men, who left 
Hart*ovd to start in for themselves at Cleveland. 
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BILLINGS AND SPENCER 


Two more of the old Colt men were Charles E. {3jJ]- 
ings and Christopher M. Spencer. Mr. Billings was 
a Vermonter, who served his apprenticeship in the fainous 
old Robbins & Lawrence shop at Windsor, Vt. When 
21, he came to Colt’s in 1856 as a die-sinker and _ tool- 
maker and became their best expert on the drop-forging 
process. In 1862 he went to KE. Remington & Sons, 
where he built up their forging plant, increasing its 
efficiency many times, saving $50,000, it is said, by one 
improvenent in frame forging alone. At the end of 
the war he returned to Hartford as the superintendent 
of the Weed Sewing Machine Co. For a short time in 
1868 Mr. Billings was at Amberst, Mass., associated with 
Spencer in the Roper Repeating Arms Co. The venture 
was not a success, and the next vear, 1869, they came 
back to Hartford and formed the Billings & Spencer 
Co. This company has probably done more than any 
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Fig. 7. Francis A. Prarr 


ether for the art of drop forging, not only in developing 
the modern board drop, but in extending the accuracy 
and application of the process. Mr. Billings, though 
now nearly 80, is still president of the company. 

Spencer was born at Manchester, Conn. He served his 
apprenticeship in the machine shops of the silk mills 
there from 1847 to 1849, and staved on for several years 
2s a journeyman machinist with Cheney Bros, In 1853 
he went to Rochester, N. Y., to learn something of the 
other kinds of machinery, working in a tool-building shop 
and a locomotive shop. After a year or so at the Colt 
Armory he went back to Cheney Bros. and soon obtained 
his first patent for an automatic silk-winding machine. 
This was adopted by the Willimantic Linen Co., with 
some modifications, made in conjunction with Hezekial 
Conant, and was the little machine which Pratt and 
Whitney began manufacturing in their little rented room 
in Hartford. 

“te Spencer has had a passion for firearms from )oy- 
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. In 1860 he obtained a patent for the Spencer 
vopeating rifle. The Civil War created a tremendous 


and for it, and the government ordered first 1000, 


then 10,000, and before the war was over it had pur- 


-od about 200,000. In 1862, while the first contracts 
\ pending, Spencer saw President Lincoln at Wash- 
ineton. He and Lincoln went down on the White House 
evounds with the new rifle, set up a board and shot at it. 
Lincoln enjoyed it like a schoolboy, and shot well, too. 
Hie tore his coat pocket in the process, but told Spencer 
not to worry over it, as he “never had anything in it of 


c! 


yalue to lose.” 
Tue AvuTroMAtTIC ScrEW MACHINE 


At the close of the war Spencer went to Amherst and 
was there first with C. E. Billings in the 
Roper company, as we noted. A year later he joined in 
starting the Billings & Spencer Co. A successful ma- 
chine which he invented for turning sewing-machine 
spools suggested to Spencer the possibility of making 
metal screws automatically. The was iis inven- 
tion of the automatic turret lathe. 
the blank-cam evlinder, with its flat strips adjustable 
for various jobs, was wholly overlooked by his patent at- 
torney, with the result that Spencer obtained no patent- 
right on the most valuable feature in the whole machine. 
This invention is one of the most important ever made 
in connection with the metal-cutting lathe, ranking with 
Maudslay’s slide-rest and Henry Stone’s adaptation of 
the turret. It is singular that Stone also is said to have 
lost his patent-right on the turret in the same way. 

Assured of the success of the machine, Spencer with- 
drew from active connection with the Billings & Spencer 
Co. in 1874, and in 1876, with George . Fairfield, then 
superintendent of the Weed Sewing Machine Co., and 
others, formed the Hartford Machine Screw Co., one of 
the most successful enterprises in the city. Unfortu- 
nately, Mr. Spencer withdrew in 1882 to manufacture a 
new repeating shot-gun and rifle which he had invented. 
The gun was a success mechanically, but the Spencer 
Arms Co., which had been formed in 1883 at Windsor, 
Conn., was a failure, and Mr. Spencer Jost heavily. Mr. 
Spencer’s mind is still keen and productive. He has 
returned to the field where he achieved his greatest suc- 


cess, 


associated 


result 
The importance of 


Another wonderful and influential mechanic, though 
little known, was William Mason, who also helped make 
the Colt Armory what it is. Later he became the master 
mechanic of the Winchester Repeating Arms Co., and 
held that position for many years until his death a year 
Like Mr. Root, he was a modest, kindly man, 
of exhaustless fertility in invention, and almost unerring 
mechanical judgment. 

Within a few years after the building of the Colt 
Armory, manufacturing at Hartford had taken a definite 
character. From that day to this it has centered almost 
wholly on high-grade products, such as guns, sewing 


or so ago. 


machines, typewriters, bicycles, automobiles and machine 
tools. Naturally, the skilled mechanics of the city have 
attracted many new and important industries during the 
past generation, which we cannot consider here. 

in 1848 Christian Sharps invented his breech-loading 
rifle, and in 1851 a company was formed at Hartford to 
manufacture it. Richard 8. Lawrence came from Wind- 
sor, \'t., as its master armorer, and is said to have brought 
with him the first miller used in the city. They did a 
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large business for some years, but later moved to Bridge- 
port, and the plant was sold to the Weed Sewing Machine 
Co. We have seen that both C. E. Billings and George 
A. Fairfield were superintendents of this plant at one 


time. When the Columbia bicycle was introduced, the 
Weed Sewing Machine Co. made them for the Pope 
Manufacturing Co., of Boston. Later this company 
hought the plant, and it became one of the greatest 


bievele factories in the world. It is now used by them 


in the manufacture of automobiles. 


Harrrorp THE CRADLE oF CLOCK HARDWARE 


[XDUSTRIES 


AND 


Two great industries have sprung from the neighbor- 
hood of Hartford and had a vigorous life quite independ- 
cent of it. We have noted that Lincoln contributed 
to the establishment of the hardware industry at New 
Britain. Although New Britain is but a few miles from 
Hartford, its manufactures have moved in a distinctly 
different had taken its 
character as a hardware manufacturing center, North 
& Shipman had begun making sleigh-bells, hooks an: 


Levi 


direction. In fact. bv 1820 it 


plated goods, and Lee was making buttons and saddl-ry 
1839 Henry E. B 


hardware. In Russell and Cornelius 3. 
Erwin became active partners in Stan! 


Russell & Co., 
the beginning of the Pussell & Erwin Manufacturing 
Co. The Stanley Works and Landers, Frary & Clark 
had their beginnings in 1842; P. & F. Corbin in 1848, 
and the Stanley Rule & Level Co. in 1854. About the 
same time, Elnathan Peck, after a partnership with 
Gieorge Dewey and Henry Walter, sold out to J. B. Sar- 
gent, who Jater moved to New Haven. Mr. Peck also 
moved to New Haven and started what is now Peck Bros. 
It is a startling case of the localization of a great in- 
dustry. These important, 
started within 15 years in one small village of only a 
few thousand inhabitants. 

The other industry which started near Hartford but 
has developed separately is the manufacture of clocks. 
Early in the 19th century, Eli Terry, first at Windsor, 
just north of Hartford, and later at what is now Thom- 
aston, Conn., began using machinery in making wooden 
clocks, and by 1840 he had reduced the price for a move- 
ment from $40 to $5. About 1840, Chauncey Jcrome, 
an apprentice of Terry’s, introduced the one-day brass 
clock which could be made for Jess than 50e.. In 1842 
he shipped his first consignment to England. They were 
promptly confiscated at their invoice prices by the cus- 
toms authorities This per- 
fectly agreeable to Jerome, as it furnished him with a 
spot-cash buyer at full price, with no selling expenses. 
He therefore sent another and larger shipment, which 
shared the same fate. When a third still larger one ar- 
rived, the authorities withdrew 
and let it in. 
today Connecticut manufactures three-fifths of the entire 
production of the United States. 

Nearly all the great clock companies of Connecticut, 
like the New Haven, Seth Thomas and Waterbury com- 
panies, trace back directly or indirectly to Jerome and 
‘Terry. 


companies, all large and 


for under-valuation. was 


from the clock business 


The exports soon spread everywhere, and 


<a 
A black color on brass can be obtained by the use of the 
following solution: White arsenic, 2 oz.; potassium cyanide, 
5 oz.; and water, 1 gal. This is a dip, and used hot without 
the current. The work is immersed in the mixture, either 
Suspended by wires or in a basket, the solution being con- 


tained in an enameled tank or container. 
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Power Feed for Sensitive 
Drilling Machine 


By DonaLp A. HAMPSON 


We had one drilling job that was a slow, expensive 
one, irregular shaped blocks of cold-rolled stock *% in. 
thick were to be drilled near their center with a ¥4-in. 
drill. The fact that the blocks must be drilled very true 
from locating points on the outside made a substantial 
jig imperative and the relation of the points was such 
that three separate screws had to be tightened every time 
a piece was loaded. Coupled with this, the clearing of 
chips made the loading time twice the drilling time and 
there was no prospect of its being changed in a way to 
give improvement. 

Viewing the problem from all angles, it resolved itself 
into this: Two jigs just alike and a power feed for the 
This feed is shown in the illustration. 


drilling machine. 
The rapid- 


The machine is a “mechanics” friction drive. 
ity with which the work could be drilled depended upon 
the ability of the operator to load the jigs and as this 
was more than the time of feeding the drill and return- 
mg at the same rate, a crank feed instead of a cam feed 
was adopted. The latter would have given a uniform rate 
of feeding and a quick return, but it was more expensive 
to build and the quick return saved no working time, so 


it was rejected, 
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DriLLInG MACHINE EQUIPPED WITH 


Power Frrp 


SENSITIVE 


Below the center bearing of the diagonal drive shaft 
will be seen a worm. This meshes with an old change 
gear from a lathe, which is carried on a short shaft in a 
casting bolted to the column of the machine. Two more 
gears are on the far side and give a reduction of 420: 1. 
On the final gear is a stud that acts as a crankpin and, 
lever as 
shown. Adjustments can be the 
results, provide for wear in the drill and the like. 

This feed, while not ideal in several points of de- 
sign, nevertheless does the work and has cut nearly a 
third from the drilling time. The machine spindle is 
continuously going up and down and at the top there is 
time enough to change jigs. A speed is set that will 
give the operator time to load his jigs and any variation 
from a given output per hour is a direct indication of 
personal laxitv. The machine is speeded down rather 
than up, more work is produced, drill wear is decreased, 
at 5 p.m. as at 7 a.m. 


through a bar, moves the regular hand-feed 


made to secure best 


and it works as fast 
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Through the Inspector’s 
Gage 








It has been found by experiment that it is advisable 
to use a heavy rake on the cutting edge of the tooth of 
a broach. In some cases, this may be as much as 25 deg. 

The method of applying rolls to the forming of con- 
tinuous complicated shapes in which their use is possible, 
represents the present high-water mark of effective pro- 


duction. 


A large drawing press has been recently designed which 
{8 in. diameter and will draw and lift out 
and draw and push through 


handles work 
shells as deep as 40 in. 
shells up to 45 in. 


The standardization of the shapes and holes in grind- 
ing wheels is advocated as being a material benefit both 
to the wheel manufacturer and Standard- 
ization of the holes means standard spindles for a given 


wheel user. 


s1Ze of W heel. 


In Europe, steel belts are to some extent displacing 
leather and cotton drives; the cost of fitting and installa- 
tion makes them practicable only in the larger sizes, the 
determination of the length of the belt being the most 
difficult task. 

The factors which affect lost time may be divided into 
five classes: (1) the efficiency of the process employed, 
(2) of the mechanical means, (3) of the physical en- 
vironment, (4) of the personal environment, (5) of the 
operator. factors which apply to 
every operation which we perform, even to the sweeping 


These are general 


out of a shop. 


* 

machines, the 
measuring is rolls and 
This is a slow process and a 


In machining and scraping ways on 


usual method of by means of 
verniers or micrometers. 
gage has recently been produced which may be called a 
compound of the two. It has a gage block with four 
points and a dial indicator and a bar of a length depend- 
Ing on the size of the work is serewed and dowelled to 
the gageblock. 
ok * 

It took a good many centuries for civilization to ad- 
vance to a point where the master could not work among 
his men, but when his increased with the 
advent of machine tools that he could no longer find the 
time to work out his own ideas and give personal in- 
struction to the workmen, he of necessitv hired someone 


business so 


cise to prepare and detail his orders, and so the drafts- 
man came into existence. 
* cod ok 

Between the giving of the order and the shipping of 
the goods, which are the Alpha and Omega of business, 
the amount of time lost in various ways is almost un- 
believable. This factor of lost time enters into every 
department of business; in fact, into everything that is 
done in life, and its reduction to the minimum is the 
aim and object of all “efficiency” men, of everyone who 
has anvthing to do with production. 
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Correcting Positive-Geared 
Feed Troubles 


The positive-geared feed to machine tools is looked 
upon by a large number of makers and users as some 
We look upon this feed as the 
and the belt 
How 


fashion, and how much efficiency has to do wi 


thing worth considering. 


cnly reliable so-many-inches-per-minute 
driven feed is consequently a great deal overlooked. 
much 
this is a debatable point, especially with the older me! 
who have watched the machine-tool development for the 
past few vears. 

Twenty years or so ago it was positively dangerous 
to mention geared feeds to the shopman, and | remembet 
well a strong selling point in a certain machine was th 
This being a wheel 


breaking wheel in the positive gears. 
split in half and held together with screws, which allowed 


of shifting it round so that the broken tooth became 
—_— 








FIG. 4 














FIG. 3 © once 


SoME GeAR ‘TROUBLES 
two half-teeth in different positions and you could go 
ahead again, 

No doubt, the coming of the 
methods of obtaining gears has done much to remove the 
old-time objection and popularize the positive feed. The 
many things 


cutter and bette: 


gear 


element of danger still exists. So ma’ 
happen, outside the maker’s guarantee and for which they 


oO 


are not responsible, oil holes get clogged, journals se 
tables are overrun, quick-return gears are put in when 
the table is locked, and the “pause before reversing” is 
forgotten, all with disastrous results. No machines are 
made to stand up to all this; nor is it worth while for 
anyone to attempt the unbreakable, as should he obtain it. 
it would take more than an ordinary lifetime to convince 
the shopman that it was quite safe to be given a trial. 


PAssING FROM BELT TO GEARED FEED 


In the passing from the belt to the geared feed, I have 
had many trving experiences, some of which T could not 
describe. Sometimes I blamed the machine makers, some- 


Letters from Practical Men 
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: 
wi i i DEVOUT TEE TTTEELUUELELE CELLU EPR CCL Los | 
times the operator, often [| blamed neither: one or two 
of these mav be mentione: 

\ large boring mill with a quick-return feed t e 
rams would, from time to time, split the sliding clutel 
when the quick return was put in This is shown at 4, 
ig. 1. After breaking two or three of these. each o 
which was made larger and strong r. I made one of steel 
Which almost immediately wrecked the correspond! 
cluteh part on the nana whe | thy Nn concluded this 
troubl Was caused by somet! meg ul nown to me, and | 


substituted a friction clutch. as shown at B. Fig. 1, th 


friction being provided by red fiber washers. This pro- 
vided a cure at once, at also a solution of the trouble, 
which was that the ropes carrving the balance weights 
were too tight in the grooves olf the vnide pulleys 

A large slab miller gave us considerable trouble from 


broken Venus This Was positive veared, aA < uteh operat 
quick motion, and another 


] 


ing the ordinary feed and 1 
lowing for feeding 


\fter 


clutch providing the reverse, this a 
or quick travel either way as desired severa 


breakdowns, I applied a friction center to the first gear 
operating the quick-return side, as shown at Fig. 2, .1 
being the original gear and B the substitute: this also 
effected a cure and proved the cause of the trouble was 


not as I thought. sudden overload when putting in the 


quick motion, but was due to the operator reversing too 


quickly with the feed clutch free and no load, These 


revolving at a high speed made it necessary for 


years 
the operator to pause somewhat when handling this 1 
versing clutch, a fact not easily noticed, as all the gears 
This alteration I 


machines having quick motions, 


were covered, have made to severa) 


without any disadvar 


tage to the machine or the output. and it can be recom 


mended to remove an element of danger in many ma- 


( hines, 


The seizing or firing of bearings is also the cause of a 


good number of broken gears, and while no one in par 


ticular can be blamed, on many occasions we find that the 


maker could, with a little thought, have made things 
Casier tor us, 

At Fig. 3 is shown tli pper line of gears of a gear 
box: these gears ran in an oil bath for six months. no 


trouble was experienced and then the bearing A seized 


We tried a short jack 


he box to press out 
but failed. The box was removed and the mil) 
B. as he said he 
| for the machine 
also drilled a 
ome along from 


hadly. inside | 


the shaft, 
hole drilled as shown at 


wright had a 


must have it and it would also he usefu 
rebored the journal. Th 


man when he 


other hole at ( in case trouble might 


remove the seized shaft it was 


the driving shaft. To 
journal and also the 


necessary to drive it through the 
to add, the manu- 


Hnecessil 


two gears and, it is hardly 


facturer’s ideas come in for severe criticism. 


sefore replacing, the journals and the two gears were 
rebored to suit a new shaft, as shown at Fig. 4, and the 
holes B and C tapped to threaded cans to 
vent leakage of oil. We since replaced two of these 


recelve 


pre- 


have 
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gears in less time than we took to consider how we would 
vet the shaft out the first occasion. Many gear 
hoxes may be said to have similar faults. Solid journals, 
removable caps would be preferable, shafts and 
gears that will not come out unless we dismantle the 
whole machine, are some of the troubles thrown upon the 
millwright which might, in many cases, be avoided by 
the exercise of a little thought bv the designer, 
F. P. Terry. 


on 


where 


Belfast, Lreland. 
®t 
Cutting a Large Gearwheel 
on a Miller 


The accompanying illustration shows an attachment 
for cutting gearwheels that are larger in diameter than 
the center of the average miller will swing. 

The attachment can only used on machines having 
an overhanging arm and consists of an auxiliary arm at- 
tached to the main arm with a split hub to clamp it in 
position. A casting with two holes at 
right angles with one split to be clamped on the auxil- 
This leaves one hole in a vertical position, 
the to 


Was also made 


wary arm. 


which allows the extended end of work mandrel 
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CuTtine A LArae GeAR ON A MILLER 


the cutting operation. 


slide freely up and down during 
to a vertical position 


The index-head spindle is raised 
and the feed obtained by raising the knee of the machine. 

The vertical feed is obtained by connecting the feed 
shaft across the table by suitable temporary boxes with a 
sprocket wheel on the end of the shaft connected by a 
chain to a sprocket wheel on the end of the shaft where 
the handwheel used for elevating the knee is placed. A 
jack is placed under the rim of the wheel to prevent 
the vertical vibration. 

The gear being cut is a 24*/,-in. diameter, 214-pitch 
and 60-teeth, 3-in. face steel casting. The machine runs 
quietly and without noticeable vibration. 

R. 


M. Hvtt. 


Knoxville, Tenn. 
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A Method of Relieving Cutters 


The method of making a relieved cutter shown in the 
illustration may prove valuable to those who are inter- 
ested in shop kinks. 

Make an arbor 1 with eccentric centers; the end J! 
is to receive the blank which has been previously gashed. 
The arbor has a shoulder with a locating pin to enter the 
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A. Meruop or ReLievine Currers 


gash. The end of the arbor is threaded for a nut to 
hold the blank in position. The opposite end is drilled 
to receive a convenient-sized rod (, which serves as u 


hand lever for the operator as he turns the arbor upoi 
its centers in an engine lathe. The desired relief is ob- 
tained by a proper setting of the blank in relation t 
the locating pin in the shoulder of the arbor, bringing 
the tooth to be relieved against the lathe tool and rock- 
ing the arbor back and forth with the left hand, and 
feeding the tool with the right after the compound rest 
holding the tool has been set to the correct angle. As a 
tooth is finished, loosen the nut and move the blank to 
another gash. 

It is needless to say that the best wav is to finish al 
the teeth on one side and then set for the other side. 

M. S. Osaoop. 
Springfield, Vt. 


— 
¥ 


The Vibration of Cutting Tools 


One of the persistent enemies of fine, accurate, nicel\ 
finished work done at high speed is vibration, both of the 
work and the machine. 

All metallic bodies vibrate on oceasion. If we could 
build our machines of soft clay or mud we might be able 
te get over it to some extent, but it is hardly feasible to 
do that so we must do the next best thing. Cutting tools 
are especially suscepible to vibration. Hardened steel 
responds, as in the case of a tuning fork, to the slightest 
touch. Its vibration may be damped by making the 
projecting part as short as possible, increasing the rate 
of vibration, and by clamping the body of the tool as se- 
curely as possible and over a considerable length. When 
a tool is clamped in two places a few inches apart, as is 
often done in the case of planers, there is always the pos- 
sibility that the cutting edge may project just enough 
for the vibration to produce what the violinist calls nodes, 
and so add to the vibration instead of reducing it. 
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A principle used in deadening vibration is to make the 
cutting tool act as a strut bearing on its non-cutting end 
directly on some solid portion of the machine itself. A 
bar of steel struck endwise will vibrate but not nearly 
as much as when struck sidewise. 

Another expedient, and an effective one, is to divide 
the cutting tool into a large number of cutting points 
close together and striking the work in such close succes- 
sion as to at least make a very high rate of vibration. We 
call this grinding. A grinding wheel, even if of narrow 
face, will present over 100,000 cutting points per second 
to the work. Inasmuch as very few human ears can recog- 
nize a sound of over 24,000 vibrations per second, grind- 
ing, if it produces vibrations at all, makes a sound that no 
one can hear, and the consequent chatter marks will be 
<o close together that no one can see them, which is really 
all that constitutes good finish. It must be undersood that 
this has no reference to difficulties caused by the wheel or 
spindle being out of balance or to possible ills of the ma- 
chine itself, 

Then there is the vibration of the work to be reckoned 
with. Machines cannot be designed so that each part 
will not be subject to some vibration when it is in use, 
but every workman knows that that is his greatest handi- 
cap in trving to get out the production that the experts 
demand. He finds that his 
and that it has the power, but that it simply has not 
weight enough to absorb the vibrations that the cutting 
tool sets up or else the work itself is so proportioned that 
it will chatter so that he has to nibble off the stock just 
This is on 


machine is strong enough 


as if he were using a machine 50 years old. 
of the reasons, though it is not always thought of, wh) 
te lders for work are so effective. They support the work 
in so many and such better and more direct ways than 
it would be held without them that it 
take the cut for which the machine on which the work ts 


is much easier to 


being done Was designed, 
ENTROPY, 


Wore ester, M ass. 


Two Types of Gage 


The illustrations show two types of limit gage which 
have been found to give satisfactory results in practice. 
In Fig. 1 is shown a gage designed to take the place 


pe 


B D 











— 
Arm Macrinrer 





Fig. 1. Two Types or Gag! Fig. 2. 

of the old-style flat-plate snap gage with two slots in the 
edge. At A is the holder, which is cored for 
the hole J and has the marking boss J. It is milled or 
planed out for the hardened, ground and lapped blocks 
B, D, F, and the spacing blocks ( and EF, also made of 


shown 
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tool steel, hardened, ground and lapped. They determine 
the limits for which the gage is to be used. These blocks 
are held in the milled slot by the side plate fastened by 
nd /7, 


purpose of 


the screws @ 

For the 
for change of the limits, it is only necessary to regrind 
and lap the blocks B, ) and F, 
blocks ( and &. 

In Fig. 2 
to the gaging of parts containing holes, making use o! 
the limit The same holder is used and the plug 
gages are made of drill rod which is cut off. hardened, 


for 


making correction wear 0 


or to change the spacing 
is shown an adaptation of this type of gage 
idea. 


and lapped smooth and true to size. These plugs ( and 
FE are held in the 
planed or milled in their faces and are 
the screws G and //. 


For smal] parts, where it is possible to use girls 


holder by blo ks having V-grooves 


tightened up by 
lor 
replacement, as well as 
that gayves of 


the Inspection, for cheapness In 
first 


these types give every satisfaction, 


economy in cost, it has been found 
SCRIBNER, 
Hartford, Conn. 


— 
“ 


Press Tools for Oval Flasks 


\s every tool maker knows, it is easy to draw thin 
round work even, but with ovals. such as the outer cas- 
ngs of drinking flasks, there is considerable difficult 
to those hot familiar with the work. The chief trouble 
is when the first draw is started from round blank, as 
if causes an uneven thickness of metal, which formes 
corrugations on euch side, so. thy NK yuUst te ove 

— re = 
~~» 
A 1 
FIG. 1. s 
First Draw 
— 
| 4 B 























Section of Die 
FiG.3 


Macumsy SECTION Of Die 
FiG.2. 


Press Toots vor OvaL FLASKS 


s shown in Fig. 1, when all trouble will be eliminated. 


The first drawing tools, that is, a combination of blank- 
» 


ing and drawing at one operation, are shown in Fig. 
The second and final operation is showa’in Fig. 3, which 
the diameter 4 all round; it will be no- 
ticed that the punch for this operation carries a sleeve ; 
this is necessary to iron the wrinkles ont of the sides, as 
the metal is only about 0.02 in. thick. After the shells 
are drawn they are trimmed on a lathe which cuts the 


reduces in. 


edges evenly. 
[ should like to emphasize the necessity for polishing 


the tools to a glass-like surface, as the least scratch will! 
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show: in fact, it is a good plan to burnish them with a 
hard steel burnisher, when they may be used for stand- 
ard silver or german silver (if of good quality), and the 
first-class. 

(), 


finished work will be found 


(‘LERKENWELL. 
Wolverhampton, Eng. 


Push-Inmn Collet for the Miller 

The illustrations show a handy collet we have had in 
use in our toolroom for the past two vears, The adapter 
A of machine steel is made to fit the miler and index- 





| Ath habaikbnitica 
B oa 
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PUSH-IN COLLEC' rHE MILLER 


FOR 


head spindles. It is threaded at B to take the nut ©, 
The adapter is bored to fit any suitable standard spring 
collet. 


ened. 


The nut C is made of machine steel, case-hard- 


Joun D, MALLoy, 
Foreman Tool Dept., Whitney Manufacturing Co. 
Hartford, (Conn. 


Boring Irregular Shapes 
The illustration shows il special boring bar for boring 
It is shown applied to a 
The template A of the 


holes other than cylindrical. 
barrel-shaped piece of work. 
desired shape is secured to the rectangular bar B upon 
The tool D is ear- 
is free to move in and out in its 
roller E 


and causes 


which the tool carriage C is mounted. 
ried in a slide which 
stud in 
which engages the groove in the template .1 


— 


bearings in C(, A the slide carries a 


the tool to reproduce the outline of the template A on 
the work. 
means of the usual 


The feed of the carriage along the bar Is by 
feed screw F' and the star feed G, 


JOHN F. Kimsry. 


EK. Toledo, Olio. 
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Formulas for Pumps and Piping 


The accompanying table will be found useful when 
dealing with pump and piping problems, as the various 


formulas used are placed in a convenient form. 


Montreal, Canada. 


To Find 
1 Pressure in Ib. per 
8q.in P 
2 Head in feet = H 
3 Horsepower re- 
juired to Traise 


water (theoreti- 


eal) 


= 
= 


olume of water 
discharged by 
pipe (neglecting 
bends & friction) 


5 Theoretical capa- 
city of single act- 
ing pump 


Dia. in inches of 
Single Acting 
Pump to deliver 
given number of 
Gall’s per stroke 

‘ Feet head lost by 

friction in pipes 


8 Approx. weight of 
water in vertical 
pipes in Ib, = W 


9 Thie 
iron pipes in 


inches = 


kness of cast 


10 Delive ry per str yke 
ot Single Acting 
P 

1l Speed — of water 

izh pipes in 

| t pe s 

= city in feet per 
4 du to head 

l Hen i | 

14 Imperial gallons 


15 Cubic feet 


PFORMULAS FOR PUMPS 


Given 
Head in feet =H 
Pressure in lb. per 
sqg.in. = P 
Gall’s per min. = 
G 


Head in fect = H 


Internal dia. of pipe 
in inches D 
Head in feet = H 
Length of pipe in 


yards L 
Area of Ram 
inches \ 
Stroke i inches 
s 
No. of strokes pt 


Min N 
Gall’s per stroke 
G 


Stroke in feet Ss 

Gall’s per min G 

Length of pipe in 
yards 


Internal dia. of pip: 
in inches D 


Internal dia of pipe 
im inne hes 

Leneth of pipe in 
in yards I 

Internal dia. of 


pipe in inches 
D 


Pressure in lbs. per 


Sq. in , 

Jia. of plunger in 
inches 

Stroke in feet s 

(rea in pipe 
inches \ 

Discharge in cubic 
feet per Min 
F.P.M 

| Head 

2 29 9 

Cubic feet ( 

Gallons (Imperial 

G 


Gro. S. Burrows. 


Formulas 


P=H X 0.433 
H P 2.312 
( [ 2 
HP 
,. 300 
D® XH 
Gall’s per Min.: 28 = = 
\% LL 
Gall’s per 4XS XN X6.25 
Min — 
1728 
IG3 
Dia. of Pump 7 = 
(allowing 5° waste) 
( x L 
I ae 
(3D)°5 


W D? XL 


~ 


$000 


Gall’s delivered D? x8 


per stroke 


31 
(allowing °°) waste) 
Velocity F.PM 4 
Feet per Sec. —— —— 
A 
\ 1 2H 
\ 
H 
2g 
Imperial Gallons C xX 6.25 
Cuhbie feet O.16 


AND PIPING 





I- 














Bortna TrreGcunar SMAPES 
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Discussion of Previous Question 








| 





Correction--Ball-Bearing Sece at equal distances from its center, and the sides of the 


grooves should be tangent to the ball at the points 


tion of Halsey’s Handbook | 
- : : abed, where the lines CD and CE intersect the ball. 
[With further reference to the four-point design of The proportion between the length of the lines Ce and 


ball bearings, it is both interesting and instructive to ac is the same as that between Cf and bd. and we 


read the analysis of the operation and method of design have the same conditions, so far as relative velocities are 
of this type, originally printed in the AMERICAN Ma-_ concerned, as if we had a conical roller abed rolling 


ee +, of the issue of April 3, 1890. The between surfaces represented by the lines CD and CE 
erticle was written by F. J. Miller, then editor-in-chief. and it is obvious that there would be no sliding friction. 


In the following excerpt, the original figure numbers Hie 6 is a section of a thrust hearing having ereeves 
have been retained and the corresponding illustrations aid off in this wav. No two grooves eal ‘to alike in 
reproduced.—Ebp1ror. | such a bearing, and it would be considerably more trou- 
Bearings with grooves are sometimes made, however, ble to make than if made in the ordinary way, but 
and a common form of groove has sides at an angle of | where the minimum of friction and wear is sought by 
45 deg. with the axis. the use of balls in thrust bearings it would probabli 
Such grooves are emploved mainly in thrust bearings, pay. ‘ 
and I think there is a cause of sliding friction here which The included angle between the two sidea of the sam: 
has, so far as I know, been generally overlooked. To — groove. Fig. 6. is the same for all th eamnttenee in eae 
explain this, suppose the circles a and b, Fig. 4, to rep- words. the grooves are all of the sam: shape iam fines 2 
resent the lines at which the balls of a thrust bearing  e¢yt with the same tool. the only differ: ioe Seales Shines 
come into contact with the sides of the groove. In this |eine that the inclination of the sides of the grooves to 


case, the circle ) is twice the diameter of a, and would 









/ x | 
a0 A 2 —D 
; b, 
b-.. 7 ™ 
. == ef FP 
A Cc-- ¢ e B { C~- . b- $4 at iB 
f \ A. p . : (ly 
. -) ad SENSE 
\ w 
pies FIG.5 
FI . 
— cE FIG.6 Aue Macrin S? 
FricerioN oF BALL BEARINGS 
therefore travel at double the lineal velocity, and conse- the line passing through the axes differs in the different 


CrOOV eS 


quently tend to rotate the balls at double the angular 
velocity that would be given by the side of the groove 
since these lines of contact occur at points on the ball 
which are at equal distances from its axis of rotation. 

As these points of the ball must rotate at the sami 
speed, if at all, it would appear to be plain that slipping 
will occur. 

The proportion of the size of the ball to its distance Why Not Guarantee the Results 


from the center has been chosen solely for convenience in of Management? 


this case: but if there would be sliding friction in such 
It was with considerable interest that | 


torial on p. 81, “Why not guarantee the results of man- 


This uniformity ol shape of the frooves 18 secured 
bv making the lines which radiate from the center, CD, 
CE. Fie. 5. tangent to a circle of the same diameter for 


each groove, as shown in Fig. 6. 


a case. there must be some in everv case, no matter wha! read the edi- 
this proportion may he. 


By changing the angles of the sides of the grooves, agement?” 
There is no good reason why the competent managing 


however, it seems that this cause of friction can be re- 
moved by causing that side of the groove having the 
greatest lineal velocity to come into contact with a por- 


engineer should not furnish a reasonable guarantee of re- 
sults under the proviso suggested in the third paragraph 
tion of the ball having a proportionately greater lineal of your editorial, but there are a few proprietors who ari 
willing the managing engineer should be “permitted to 
work without being hampered.” 

The average proprietor likes to have some exception 
in his case, so, rather than lose the business, the inex- 
perienced engineer, or the one with limited business 
prospects, takes the chance by permitting the exception 


velocity. 

A graphic method of obtaining the angles for the sides 
of the grooves to produce this result. is shown in Fig. 
5, in which the line AC represents the center line of 
the shaft, and AB the plane in which the axes of the 
balls lie. The lines CD and CE pass through the ball 
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to stand, with the result that the effort rarely warrants 


the expense. 
If the managing engineer is to be held responsible for 
the successful development of the business, he should be 


given full authority to reorganize the business of the 
client by establishing the best system and methods of 
accounting and sales, known to him, and 


production, 
adapted to the client’s particular business; to maintain 
efficient and comprehensive employment 


an equitable, 
operating 


policy, and to change the personnel of the 
force in any manner that may appear to him necessary 
to accomplish the desired results. 

The average proprietor is quite willing the engineer 
shouid establish the best methods that his education, ex- 
and judgment recommend, but he de- 
murs at the idea of having another regulate the per- 
the entire operating force. There are always 
persons, who, because of some friendship or 
service rendered, must be retained, and in nearly every 
such individuals do more in one day to promote 


perience would 


sonnel 
some few 


case 

discord, throw cold water on new methods proposed and 

tie the engineers’ hands than the most competent and 
can overcome in a month. If for any 


practical engineer 
reason the proprietor wishes to favor certain persons, 
they should be put on the pension roll and kept out 
of the operating organization. 

Having studied the manufacturing business conditions 
from many viewpoints, I feel competent to state that 80 
per cent. of the business failures, and 70 per cent. of the 
dissatisfaction among manufacturers with the so called 
scientific management, efficient engineering, and produc- 
tion systematizing, are attributable to the selection and 
employment of inefficient help, and to the extent that 
the managing engineer is competent to handle, and is 
allowed to control, the human factor of the organization 
in the same proportion he will succeed or fail. 

With the authority above mentioned, the competent 
managing engineer, should, after a careful examination 
of the business, be ‘thie to guarantee results within rea- 
sonable limits, and he should be willing to take a small 
retainer sufficient to cover expenses, and depend upon a 
percentage of the gains developed for his profits. 

Cyrus A, RayMonp. 


Bridgeport, Conn. 


s 
Indexing and Storing Patterns 
Philip W. Hall, 


Patterns,” on page 11, 


foae2\— 


Name oF CASTING Chast Bon Wheak. (44. Hered TAL PATTERN 
Jos No. 52> 37-05. Drawing No.86741-A2, Dare of Drawing 6 12-13e ORE > a = 
PATTERN StoraGe SecTion _ R-7 ‘ REMAR ie — ee 
__ ORDERED . + RECEIVED PATTERN 
ATE PPECES] MAT. | FOUNDRY | DATE PIECES WEIGHT LOCATION DATE 


in the article “Indexing and Storing 
calls attention to the necessity 








MPR. PATTERN ] _LOOSE PIECES 
” ” 





[CASTING ‘CHARGED) 





TIS -'3 | 10 Wrase |Brexene 7-22-13] 10_|14¢ Leer 
9-22-13 ] 


[7-23-15] 52-37-05 
| ” 46-22-08 | 


ata Te 9-26-13} 5 | 13 
-_ = | | 7 
| 4 ? ; — _- 


AND STORING PATTERNS 























INDEXING 
of correctly “recording, indexing and storing patterns ;” 
the best method I ever 

The trouble with many 
is that the recording and indexing of patterns and the 
“are of the pattern loft is left to one man who uses a 
system of his own which often causes trouble and delay. 

The card index shown here is so clear and simple any 


saw is here described. 


systems as [T have seen them 
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person connected with the mechanical department can 
understand It is a shop system, not a one-man sys- 


tem. 
Let us consider one of these sample cards which is 
for a “Trolley wheel for hoist.” The foreman pattern 


maker stamps the pattern and every loose piece, core box 
and sweep, if any, with a number, in this case 5462. 
The number and the name of the pattern are entered in 
the record kept by the pattern maker. Next he fills out 
a new index card down to the line ORDERED, then 
sends the pattern and index card to the order clerk, 
whose duty it is to ship the pattern to the foundry, order 
the castings, receive and check both casting and patterns 

and make a proper casting charge. 
JoHn E. Kina. 

Kenosha, Wis. 
& 


The Customer Is Always Right 


Kicking is one of the prerogatives of a customer. 
Looking at it from his point of view, since we are cus- 
tomers ourselves, we can readily see that all the com- 
plaints we have made were reasonable, and that they 
should have been met even without investigation. Then, 
too, we should stop and realize that there are unrea- 
sonable people who make complaints just because they 
think that they may make a dollar or two at it, and it 
may be that some of our entirely reasonable kicks have 
been investigated because the man from whom we were 
buying thought we were like one of those. 

There are innumerable kicks, but like funny stories, 
there are only a small number of basic principles in- 
volved, the rest are merely variations. 

There is the kick about delivery, which is always 
valid unless you go yourself with the order and bring 
away the goods with you. Even then the clerk may be 
slow and bungling about doing it up. A delayed delivery 
always is a damage, when we are telling it, but in view of 
the fact that we are usually a month or two behind on our 
own deliveries, we will not press the matter too hard. 
Those who live in glass houses should not throw stones. 
Of course, if a delayed delivery also includes an express 
charge instead of a freight charge, we should discount 
that from the bill, but we should also make a counter 
allowance for the freight and trucking which we would 
otherwise have to pay. This is sometimes the only way 
we have of finding out how reasonable express charges 
are. 

Then there is the case of damaged goods. Railroads 
are hard to collect from. There is something impersonal 
about them. You cannot get hold of anyone that is any 
more satisfactory to talk with than a phonograph. There- 
fore, it is wisest to charge up all damages to the shipper 
and save all trouble with the railroad. Of course, noth- 
ing is ever damaged in our own shop. There could not 
be with our system of handling things, 


A Sarge Kick 


Poor material is one of the fairly safe kicks, to be sure 
it is right there to be inspected, but who’s likely to come 
« hundred miles to look it over? Workmanship is al- 
ways poor anyway, and anybody has a heaven-born right 
to criticize design. 

Prices and discounts are always 
take an occasional slant at them. 


getting mixed, so we 
Then it always hap- 
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pens that we have to tear out the side of the shop to get 
the machine in, and that is all because they cast a bracket 
on that anyone might know ought to have been bolted 
on. 

After all the whole question is, first, one of honesty, 
and second, one of judgment. There is room for honest 
difference of opinion, always will be, but when prin- 
cipals can be brought together, there is seldom any great 
friction. The greatest source of difficulty, as I have 
seen it, is where one or both sides is represented by 
some subordinate, who feels that he must get the long 
end of the bargain for his concern. There may have 
been no desire on the part of his superiors that he should 
over-reach, but he feels that he will be better thought 
of and better paid if he gets the best of someone else. 
There is one concern with which I am acquainted that 
looking complaints 


makes a practice of laying “fishy” 
They claim 


on one side until a second letter comes in. 
that in quite a few cases the second letter never comes. 

As a question of policy, in which aspect Mr. Crain 
discusses it on page 114, it seems as if cach case is one 
to be decided by itself. There are, unfortunately, con- 
cerns that have employees who would take unmerciful 
advantage of a concern that always accepted the cus- 
tomer’s kick at its face value. At the other extreme 
there is the customer who has really been put in a hole 
by a misunderstanding. He should be helped out first 
and settled with afterward, when he is in a mood to be 


reasonable. 
E. F, Henry. 
Worcester, Mass. 
& 


Substitutable Design 


Mr. Hanau strikes some more of my pet difficulties 
on page 122. Every few days I want some milled screws 
of what would ordinarily be considered stock sizes. I 
telephone to any one of the local companies that ad- 
vertise these things, and the sweet-voiced young lady that 
answers the call assures me that if I will send a boy 
down after them he shall have them instantly. Formerly 
I took her word for it and sent the boy down. Now I 
ask her to connect me with someone that knows, and he 
tells me that they are all out but that they would be 
glad to make up 50 or 100 for me in a few days. It 
is almost never that I can get the most common sizes 
of screws from stock. When I inquire into it I find 
that there are so few stock sizes of screws used around 
here that when they make any standard sizes, they do it 
on orders from jobbers; if they happen to run over their 
order a dozen or so they put the leavings in the stock 
bin. Their business is almost entirely on special screws 
made to sample and gage. There is such a multiplicity 
of demand that it would be just as sensible for them 
to stock some sample sent in from Honolulu as for them 
to lay in a lot of %4x1-in. hex-head capscrews with 
U. S. Standard threads. The next order for that size 
capscrew would likely be for V thread anyway and prob- 
ably they would have to be a wrench fit in the standard 
gage, instead of a finger fit. 

There are a great many comparatively small concerns 
that make their own milled screws, but largely because 
they feel that it is more important for them to control 
the supply than on account of cost. By so doing, they 
are able to break up a machine in the middle of a lot 
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and make up a dozen screws of another length. any time 
that they wish. They that it | 
they also know that it pays in a saving of time some- 
where The make 
their money on large orders which are sold before they 


know costs money but 


else. machine-screw manufacturers 


are begun. 


THE STANDARDIZATION OF Bri KS 


Mr. Hanau’s reference to the building business is un- 
fortunate from his standpoint for the fact is that 
this most elemental thing is not standardized at all. A 
brick is not a thing of any certain size. In the 
struction of the building in which I am writing. there 
were specified three sizes of brick: we got four, because 
were building. 


con- 


one of the vards had a strike while we 
This is an awkward thing for a_ builder, 
outside walls will go up at one rate and his inside walls 


because his 


at another, and if he tries to have a face, or sand-struck 
brick exterior and then tries to have some other fairly 
good brick for the inside of the walls, so as to have it 
paint up to look well, he will be bothered to vary his 
joints enough to even get a bond in every seven courses 


as most building laws demand. 


ASSEMBLED OR MANUFACTURED 


The question of substitutability seems to me to hinge 
largely on the question of whether the whole, the parts 
of which we are discussing, is to be an assembled or a 
manufactured product. Take the electrical business for 
example, and sockets for lamps in particular. When | 
first struck that line of work we had Westinghouse 
sockets, Edison sockets and at least two others regularly 
made. Then they all got together and up to a short time 
ago we had just sockets. Now we have sockets and minia- 
ture sockets and mogul sockets, one for ornamental lamps 
and one for nitrogen lamps. As in this case, substitut- 
able design will not prevent improvements if they are 
improvements, but it will have to give way to those im- 
provements. The largest element of substitutable design 
in electrical work is in the use of the standard pipe 
threads, and that must likely remain so for a great while, 
because anything put together on the premises must be 
assembled rather than manufactured, Even the plumbers 
are beginning to find that out and we are beginning to 
see the end of the lead-pipe job built on the premises 
and to see as a substitute brass pipe, cut and threaded 
ir. the shop, brought on the job and assembled there. 

Really I should like to see Mr, Hanau’s scheme work 
out, as he thinks it will, but I had this idea just as 
strongly fixed in my mind a few years ago as he has, 
and with the experiences in mind through which I went, 
I should not want to do much with it until human 
nature changes. There has been so little change in that 
direction since history began that I really despair of 
seeing much during what little of life may be left me. 

The only chance to work it in seems to me to be in the 
line of details that most of us consider too insignificant 
to bother to design ourselves. We mostly accept a plain 
pipe elbow as being all right. [ts main vse is to guide 
water or steam or something fluid around a corner, but 
one of my neighbors has made a study of elbows and 
he has patterns for a cord or two of them and he carries 
them in stock by the ton, and he applies them scientific- 
ally, and he rides in an automobile, while I take the 
dectric. Of there may be other differences 


coursag, 
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yecause 


between us, but he thinks he has made his money | 
I guess 


he has put his individuality into his work, anc 
he has. 


y 
] 
ENTROPY. 
Worcester, Mass. 
ro 
The Purposeless Hustler 

This little article is suggested by the excellent edi- 
torial which appeared on page 1004, Vol. 40, under the 
caption “Cold Blood.” Not the bright-eved 
(now we think him wild-eyed) quick moving (now jerky, 
erratic), voluble (now volatile), aggressive (now impu- 
dent) young man, had the right-of-way to good jobs. He 
was praised in office and shop and pointed to as the type 
of modern, young, successful American. 

He rushed around and burnt himself out and created 
He made a hit 
The boss 


long ago 


5] 


nerves in his less “ambitious” comrades. 
with everyone, except his envious associates. 
thought he was a moneymaker, the heads of departments 
that he good, clever, ambitious hustler—a man 
bound to succeed. He did succeed for a while. 
I feel no bitterness against this type of man. 
no reason, being an employer, why I should. 
ing in the interest of fellow employers, who may not have 


Was a 


There is 
I am writ- 


(and there are many whv nave not) discovered that noise, 
rapid motion and forced excitement do not always char- 
acterize the high-class man. Vim, vigor and virility are 
necessary to success, but there is a difference in the work 
performed by the rise and fall of a carpenter’s hammer 
and the same movement of a base-drum stick; one drives 
a nail and thereby is constructive; the other drives away 
the boarders. To drive a bargain, arguments must be 
driven home. For the benefit of the young man, let me 
say that arguments are not a number of unrelated and 
ready statements, but a series of claims based on logical 
reasoning. 

Let me quote from my own career: When I started 
life I was deluded by a belief, instilled into me by a 
rapidly rising school, that I must hustle. So I hustled. 
When I was asked a question I would jump at a reply. 
Quick decisions were the thing, quick decisions right or 
wrong! I was selling shop equipment at the time. 

One day a prospective customer who, I now know, was 
disgusted with my glowing, puerile misstatements, said: 

“Young man, you seem very confident of the high effi- 
ciency of your machines.” 

He would have said more, but I broke in: 

“Of course, I am, Mr, C——. Our machines are by 
far the best on the market. We guarantee to raise your 
production by 100 per cent. Can you ask any more?” 

He had a peculiar look in his eves when he replied, 
slowly: 

“No, I don’t see how I could justly ask any more. 
Will you put that guarantee in writing?” 

I felt triumphant; sure that I was landing him. 

“Certainly, Mr, C——. Our firm stands behind our 


products.” 


Mr. C——~ turned to his stenographer and dictated 
something to this effect: : 
“The X——— Machine Co. hereby guarantee that the 
replacement of the present equipment of C—— & Son 





by a like equipment manufactured by the X Machine 
Co. will double the production capacity of C—— & 


Son.” 
I signed the fool thing, for I was a hustler. Mr. 
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C gave me an order for a complete equipment for 
his shop, and I went away triumphant. Less than a week 
later I received my dismissal. Mr. C was not a bad 
sort; he had sent a copy of my guarantee to the X 
Machine Co. 

After a few more experiences of a job-changing nature, 
I awoke. Underneath the superficial robe of rush I had 
donned, I had a brain. The night following my fourth 
dismissal, I lay awake all night, thinking. Three weeks 
later I got a job which I held four years, when I went in 
business for myself. I now have a modest little business. 

Let the young man move quickly from point to point, 
but let each move and each point be definite. Let him 
observe that the officious busybody usually reports to a 
firm, decisive, quiet man who is strong and dependable 
whether times are booming and the shops are running 24 
hours per day or whether things are breaking badly and 
old, faithful employees are being laid off. 

The buyer likes to meet a quiet, intense salesman. He 
will talk with such a man and buy from him. Let the 
salesman talk as much as he pleases, but let him weigh 
his words before they are uttered, Let him listen 50 
per cent. of the time, so that he may judge the buyer 
correctly. There are too many good machines on the mar- 
ket for the hare-brained bluffer to “get away with any- 
thing.” Let the salesman show interest in the plant and 
product of the buyer; let him “waste” a few hours in in- 
specting the plant, if he is invited to. It will please the 
owner, and create a pleasant impression for himself and 
firm; and it may land the contract where blatant guff 
would have landed him—on the sidewalk. 

Water R. Mason. 








Arlington, N. J. 
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Advancement for the Shop Man 

I was interested in the article on page 159, by FE. H. 
Fish, entitled, “Training for the Modern Executive.” 
He brings out some good points. It is granted, today, 
that few busy executives can be expected to do everything 
that their men can do as was once possible. However, 
there are, in my opinion, too many executives today who 
have never had the advantage of a shop training. 

The shop-trained executive sees into the motives of his 
men. He is better able to choose his subordinates. His 
orders are more certain to receive careful execution if 
the men respect his ability. 

As Mr. Fish says, it will not be long before the shop- 
trained executive will be entirely superseded by the tech- 
nically trained man unless workmen perceive their op- 
This is quite true; but 


portunities and rise to them. 
Many of them 


the shop men are going to rise to them. 
are now studying to improve themselves. 
Most shop men have an idea that the technical knowl- 
edge necessary to hold any position above that of a tool 
maker is very profound. As a matter of fact, any 
bright tool maker could acquire in one vear, under the 
direction of some competent draftsman, all the necessary 
mathematical knowledge requisite to a good beginning. 
The point which the shop man should grasp is 
that the technical graduate is usually just as badly handi- 
capped by lack of shop experience as the shop man thinks 
himself handicapped by lack of technical knowledge. 
S. Victor Brook. 


Hartford, Conn. 
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A Duty and an Opportunity 


The world must have manufactured products. These 


can only be made by machinery. If these are not pro- 
duced, the comfort and well-being of miliions of people 
will be lessened. Thus there can be no stoppage in the 
making of machinery used in manufacturing and trans- 
portation. 
chinery-producing nations is in a condition to build and 
deliver. This is the United And _ this 
before-occupied position brings a great duty and a tre- 
mendous opportunity. 

How great this is, is best realized by turning to ree- 
ords of machinery exports. The latest 
a total of $182,885,083 as the value of machinery ex- 
ports from Great Britain, and the United 
States to countries outside of Europe for a single year. 
Detailed figures are given in the table following: 


But today, only one of the three great ma- 
States. never- 
statistics give 


Germany 


Value in Dollars 


Exports to South America from 


») 


RN Nr cl oe a ee ate ae 27,054,273 
ee ee ee eee ee 33.366.000 
dp ae ra 17,115,491 





Total exports to South America 
Exports to Africa from 


I a ikiw & ae un are eee 9 705432 
GUORMROMG ccc csccescces: Te Ae Rs D798 250 
re re re 2.282.363 


Total exports to Africa 
Exports to Asia from 


ee igre edi ale 15.879 431 
SD neeaee seth ene 12,278,000 
Umsted States ........<0. : , aves 6,171,242 

Total exports to Asia .... 64,328,673 

Exports to Australia from 

Great Britam .......... 13.749.558 
SG SE ae ee 2,171,250 
Se es aw bl eee 7,313,793 


23,234,601 


t~ 


Total exports to Australia 


‘Total exports to South America, Africa, 
Asia, Australia, from 
ON re en gl Se ie a Si 96,388,694 
ne a Bie 93,613,500 
United States ........ hg ; b2 S82 858 


Total exports from these countries to 


the four 182.885.0835 


continents named 


During the same period, the United States shipped to 
Europe $46,721,260 worth of machinery. If we assume 
that this entire market is gone, which is, however, by no 
means a fact, and deduct 
total given above, we have as a final value of the ma- 
chinery which the United States must produce in the 


this amount from the great 


Editorials 


Se TTT TTT RRR UUUAN AAI TNLUNN 





SVUQASUUUMSUSOAT PP SANGAALD ALLA NENLLSNAN CANA chMana can 


WROUDEEU Laney neyonnree net tT 





utuntnnmnmmnr renege rm 
The total value of the ex- 
ports of machinery from the United States for the year 
1913 was $79,604,149. Thus the amount that the United 
States must produce in the year, in 
keep up with no increased demands for machinery from 


coming year, $136,163,823. 


coming order to 
ihe world outside of Europe is nearly double the amount 
exported last vear. 

While it is not likely that Great Britain will be en- 
lirely shut off from producing machinery, neither that 
country nor Germany can produce much while at war, 
und this condition will probably last for many months 
Thus the United States must the brunt 
of the industrial demand. And there is good 
believe that the demand for machinery 


io come. bear 
reason to 
will be enormous. 
The two immediate necessities to permit a reaching out 


to satisfy this great need for extending our foreign trade 


are ships and foreign bank connections. Both of these 
will be obtained now that the necessitv is here. 

Finally, it must not be forgotten that machinery is 
made by using machine tools and small tools. Thus a 


great boom in general machinery building must at once 


react on machine-tool building to ule ken and extend it. 


The Motor and Machine-Tool 
Design 


Realizing that machine tools have improved in the last 


decade and observing that electric drive has come into 


general use during that period, we are safe in concluding 
tentatively that ele tric Inotors have had more or less lll- 
fluence on modern machine-tool design. 


From whom can an authoritative statement be secured ? 


Mac hine-tool 


of the influences which 


builders ought to be 


competent to judge 


have been at work on their pro- 
duct, and again the motor manufacturers should be ca- 
pable of expressing an opinion regarding the part which 
their output has played in this large industry. 


Inquiries have brought out differences of opinion, 


Numerous Claims come from machinery builders stating 
that 


a belt as with a 


} 


as much power can be put into a machine tool with 


motor, \W] lie we a general 


One letter 


erant this is 


way, lil does not seem to answer our question, 


states that not as much power has been put into machines 


possible with motors because of the 


with belts as would be 


use of the cone-type machine in which the amount of 
power is seriously diminished on the lower speeds, In 
this same letter the clear cut statement comes that the 
combination of motor drive and high-speed steel has, 
without doubt, had a tremendous effect In improving the 


efficiency of machine tools in crt neral, 


Another conservatively admits that his machines were 


always designed to carry the largest cuts and greatest 


feeds at that eutting tools of carbon 


steel would stand and that the motor drive did not change 


the highest speeds 
this, but that the motor only made possible a finer grada- 
tion of cutting speeds and a method more convenient to 
the operator for obtaining the exact cutting speed. 








346 


We take exception to the word only in this connec- 
tion. To make possible finer speed changes and to make 
the attainment of the most economical speeds conven- 
ient for the operator, seems to be a most important step 
forward and a factor which has greatly improved the pro- 
duction of machine tools. ‘This may or may not be con- 
sidered as an influence on machine-tool design depend- 
ing on the point of view. 

These so-called “merely” and “only” features of motor 
drive in working out increases in production of 30 and 
40 per cent. over former results seem to warrant more 
than passing attention and the attachment to them of 
far more than casual importance. 

We can understand why a number of representative 
machine builders state that they have no authentic data 
dealing with the influence of motors on the increased 
production of their machinery, but authentic data of 
this kind are on record and we believe the lack of in- 
formation on the part of some should not in any sense 
Jead them to ignore the existence of such an influence. 

One letter brings the enthusiastic reply that the in- 
fluence of the motor is best shown by the fact that lately 
one machine in six constructed has been motor driven. 
Here the statement quoted seems to stand out as its own 
best answer to the inquiry. 

In marked contrast, another letter states that in only 
one instance does the writer know that a direct-connected 
motor has any advantage over belt drive and this refers 
to the reversing motor used in place of a shifting belt on 
a planer. Even here, however, the writer quickly seeks 
cover by adding that this had previously been accom- 
plished by the use of an air clutch. 

We have given a motor manufacturer the opportunity 
to present his side, and he writes, “I am not surprised 
that the manufacturers of machine tools are loath to ad- 
mit that motors have had any effect on their designs” 
and then proceeds to show that lathes, for example, were 
formerly sold as 18-inch lathes, whereas they are now 
known under such names as roughing or finishing, and 
the like, terms which have come about through the abil- 
ity to increase capacities by improved methods of apply- 
ing power. 

That motors have had some influence on machine-tool 
design will be evident to most observers. Just how much 
or how little this influence has been, is largely a matter 
of judgment and opinion, but we are inclined to think 
that it has been a somewhat larger factor than is com- 
monly admitted and that a thorough appreciation of the 
ways and means for adapting the motor to gain desired 
results is constructive and more helpful than any tenden- 
cy to discount its value either through ignorance or a 
semblance of prejudice, 


“3° 


Some Features of a New 
Heating System 


The heating, ventilating and air purifying plant de- 
scribed in this issue is notable in several ways and re- 
flects credit on both the company who built it, and the 
company in whose shop it is installed. 

It shows in the first place that comfortable surround- 
ings for the workers are economical as well as humane, 
and that this is just as true with unskilled as with skilled 
men, and regardless of nationality or previous condi- 
tions. 
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It shows further that nothing which goes to make up 
a shop or other plant is wholly independent of any other 
factors in that plant. The older, independent way, would 
have been to put up the building first and then put the 
heating up to a plumber or steam fitter. Who, 10 years 
ago, would have dreamed of practically building a shop 
to fit a heating system? 

Another noteworthy feature is the purifying as well 
as heating of the air on such a large scale, while the 
utilization of waste heat shows that no concern is too 
large or too rich to observe all legitimate opportunities 
for economy. 

The system of forcing the heated or cooled air from 
the columns of a building, is approaching the ideal of the 
electrician, who has long dreamed of heating coils em- 
bedded in the walls. This plan radiates the heat well, 
insures its even distribution by the circulation method 
and does not put a lot of unsightly steam pipes or radiat- 
ors where they are always in the way. 

While this particular plan may not be feasible for 
many small shops, it should be borne in mind ‘that some 
improvement over old methods can probably be made 
and the problem should be carefully studied with a view 
to betterment in some direction. 

3s 


Reason, Experience and 
Necessity 


“Shrewd men are instructed by reason, men 
understanding by their experience, the most ignorant by 
necessity,” was the dictum of a great thinker. 

The rank and file of us are perhaps in the latter 
classes, and when we go job-hunting the first thing that 
our employer inquires is “What is your experience?” 
His experience is that he is fortunate if he can get hold 
of a man who is taught by his experience; he does not 
expect to get men who can reason far from their own 
experience ; most of us get beyond their depth very soon 
if we try it. 

Just the same, that is all the more reason why we 
should try to learn to swim into the sea of reason with- 


of less 


out sinking under every wave that does not break ex- 
actly as did those in shallow water. If we see that a 
certain brand of steel will not harden in water, let’s find 
out why. If it is too low in carbon for us to expect it, 
we won't expect another brand to harden unless it is high 
enough in carbon so that it is reasonable to expect it to. 
Instead of poking fun at the theorist, we will find out 
what he has on his mind and take what is good and use 
it. He will be just as well satisfied with the chaff. That 
is, unless he, too, is getting into the class that reasons 
its way along. 

The world—at least the mechanical 
along too fast for a man whose thinking is all centered 
in his past experience. Men in all ages have lived use- 
ful lives, been useful citizens without ever a brilliant 
thought; but from these people, taught by experience, 
has come some man who persisted in looking ahead, not 


world—is going 


back. 

One really original thought, one that has a use in the 
is all a man needs. This is as apt to strike the 
man in overalls as the man at the desk, but we must 
remember that it does not come to a man who does not 
vet ready for it by doing some thinking on his own ac- 


VW orld, 


count. 











August 20, 1914 AMERICAN 


ANALDUOSNGNENADEESANALL A TAAAAGOOOELAAADOCANGAL OOS ENGATUONNUAA AMUN EGAAE TTA ENA NANETTE NNN 


MACHINIST 343 





Shop Equipment News 
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Electric Flue Welder 

This machine, made by the National Electric Welder 
Co., Warren, Ohio, will weld tubing from 114 to 3 in., 
inclusive, by merely changing the copper dies used for 
clamping the work. Material, such as round or square 
steel bars, from % to 14 in., can also be welded by 
using proper clamping dies. The standard machines are 
wound for service on one phase of a 220-volt, 60-cycle 
circuit, but can be supplied for any voltage and fre- 
quency at a slight additional cost. The welding of a 
214-in. locomotive tube, 11 gage, requires approximately 
15 kw. for a period of 45 sec. 
when the welding period is shortened. 

The clamping of the tubes in position for welding, is 
done by air pressure. The holding dies are supplied with 


The amperage increases 




















Evectric FLuur-WenipIna MaAcuini 


circulating tubes through which water is forced, keeping 
them from undue heating during long periods of contin 
As the welding of different 


sizes necessitates changes of voltage at the 


} 


uous service, materials and 
weld. a spe- 
cial regulating coil is built into the machine. | 
movement of a rotary switch handle, the operator can 
casily vary the voltage at the weld from one-half to the 
full voltage of the 

ry > . 

The use of this machine does awa\ 


machine, 

preheat- 
ing, swaging and safe-ending necessary in lap welding. 
The heat of the parts to be 
controlled through the hand-operated switch andr 
lating coils, that overheating and burning of the material 
The operator in welding a tube, clamps 


with the 


welded is £0 convenient \ 


is eliminated. 
the parts in position, closes the hand switch. 


Pe TT TT 





point at which the weld is to be made immediately begins 
to heat. The instant the temperature is right the switch 
is released, cutting off the and the 
forces the main lever down, thereby bringing the heated 


current, operator 
ends firmly together, and the weld is completed. A 
quick turn of the air valve releases the work and the 
It is claimed that 
one competent operator and a helper can weld 100 tubes 


machine is ready for another weld. 
per hour. The shipping weight of this machine is about 
1850 lb. 


Automatic Turning and Facing 
Machine 


Shown in the illustration is a single purpose machine 
which adapts itself by slight modification of design to 
the production of a large range of small parts such as 
used in automobile construction. It is essentially a lathe, 
that is, it has a headstock, tailstock and carriage. The 
head spindle is driven by a single pulley through a pair 
of herringbone gears. The countershaft likewise on! 
provides for one speed, and the feed for only one at a 
time, though that is through the regulation change gears 
which may be readily changed as the work demands, the 
feed is through the usual apron gearing and is for long 
itudinal feed only. It is an automat 
stop which may be set for any point. When the 
a weight drawing a 


provided with 


stop 


has acted the carriage is returned by 





ee 


Aw 
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chain over a pulley, it may be arranged to feed 


direction as the work may necessitate and may be a 
ranged to return either Way. \ hand cross-feed is 
plied. To this is added a short-range automatic fe 


controlled by a cam. This cam is made up for each jo! 


as necessary: it takes care of different sizes, which a1 


rned by the longitudinal feed, and of tapers. 
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Facing, grooving or any other radial turning is done 
by tools in the holder at the rear and 
slide. This tool holder rocks in and out on a heavy shaft. 
The tools are set once for spacing and depth of cut so 


above the cross 


that all finish their work at once. 

There is also a hand brake to stop the spindle, an 
automatic belt shifter to throw the countershaft belt on 
the loose pulley when the carriage reaches the end of its 
travel. The bed has a three-point support on the floor. 
It is in no way a general machine-shop tool, but on the 
other hand, it is simple to rig up for any job that comes 
within its range. It was designed and built by the Reed- 
Prentice Co., Worcester, Mass. 

* 
Interchangeable Counterbore 

The counterboring device shown requires little explan- 
ation. The holder, which has a driving tang, is carbon 
steel, ground, and is made in three sizes, each accommodat- 
ing The shank of the cutter is 
inserted into the holder and the slot engages with a pro- 
jection. <A slight turn then interlocks the two pieces 
which are held in place by a plunger operated by a split 


several sizes of cutter. 

















INTERCHANGEABLE COUNTERBORE 


spring. A hole through the center of the cutter accepts 
the shank of the pilot which is locked at the upper end 
by a nut. The shank of the pilot is threaded so that it 
is adjustable to the length of the cutter. The cutters 
are 1144 in. long and may be sharpened over two-thirds 
of their length. 

This device is a recent product of the Eclipse Inter- 


changeable Counterbore Co., Detroit, Mich. 


Rolled Steel Gears 
The rolled 


development of the process described in Vol. 3a, part _ 


bevel shown represent a further 


gears 
page 750, for rolling spur teeth into steel gear blanks. 

The same designer has perfected a machine for rolling 
in bevel-gear teeth, and this is now producing bevel gears 


on a commercial scale in the plant of the Anderson 
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Rolled Gear Co., Cleveland, Ohio. Two of these rolled 
bevel gears are shown at the right in the halftone. Two 
herringbone gears are also shown, which are produced 
similarly. The principle of the method is to roll the 
teeth into the heated blank by means of @ master of the 
desired form. Teeth produced by this process result in 
close mesh, and the “upsetting” action of the rolling op- 
eration is calculated to increase considerably the strength 
of the teeth. 


Vertical Drilling Machine 
The machine shown, made by Baker Bros., Toledo, 
Ohio, differs from previously described models of this 
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Vertical Drinting MACHINE 


type only in having a protected motor drive and in- 
creased capacity. The gap on former models was 12 in. 
from the center of the spindle to face of the column. 
In this machine it is 18 in. The wire safety guard is 
also designed to improve the appearance of the ma- 
chine. 
& 
A New Galvanizing Tin or 


Lead Coating Material 


A German material known as “Epicassit,” for pro- 
tecting metals against corrosion, has been recently im- 
ported by Hess & Son, Philadelphia, Penn. It consists 
of pure tin or pure lead, by themselves or alloyed in va- 
rious proportions, or alloved also with zine. The metal 
is reduced to a powdered condition. This powder 1s 
mixed with a fluid to the consisteney of a thick, cream) 
paint, which is applied with a stiff bristle brush and 
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melted, by heating the article that is to be coated, em- 
ploying any clean source of heat, such as a heavy blow 
torch, a clean fire or an oven. The coating will run no 
more than does paint, thus making possible the tinning, 
leading or galvanizing of vertical or even of inverted 
surfaces. 

In babbitted bearings, new or old, it is claimed the 
babbitt adheres more readily and firmly when the cast 
iron is first coated with Epicassit. 
to facilitate the soldering of cast iron. 
five brands to suit various uses. 


It is also claimed 
It is available in 


% 


Interchangeable Straps and 
Blocks 
The illustration represents a line of straps and blocks 
designed to replace the common method of building up 
with nuts or blocks of wood to strap work at varying 














INTERCHANGEABLE STRAPS AND BLOCKS 


heights. The illustration is practically self-explanatory. 
It will be noted the blocks are open at the bottom, 

which permits the insertion of any length strap by 

springing the opening. 

sizea hb 


The straps and blocks are made in various 


Robert W. Lord, Maine. 


Skowhegan, 


KAnurling Head 


The knurling head shown is made by the 
Acme Manufacturing Co., Cleveland, Ohio. 


National- 
The head 
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used is one of their regular self-opening die heads. The 
knurls are placed on holders like the two shown in the 
right foreground, which are inserted in the head in place 
of the usual chasers. These knurling heads can be fur- 
nished to correspond in capacity to the various Acme ma 
chines. 


wi 
Electric Tempering Plate 


The portable electric tempering plate shown was de- 
signed for drawing the temper of tools, dies and the 


A 


e x we Sy 









TeMPERING PLATI 


ELECTRIE 


like quickly and evenly. It is, also, available as a heat- 
ing medium for other purposes. 

This plate may be attached to any 
light socket, A. GC. or D. C. It is a recent product of 


the Current Electric Co., 20 E. Kinzie St., Chicago, III. 


105- to 120-volt 


Washer Punching Machine 

The machine shown represents a line recently devel- 
oped by the Jos. M. Mason Machine Co., Philadelphia, 
Penn., for utilizing s rap plate in the production of 
various shapes of washers in one operation. 
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WaAsHER PUNCHING MACHINE 








A special feature of the machine is what has been 
termed the “takeaway,” operated by the twisted shaft 
and arm shown. The product, after being cut, is de- 
posited on this takeaway, which swings to the side of the 
machine and deposits the product in a suitable receptacle. 
This attachment is also calculated to make the machine 
safer to operate, inasmuch as the workman has nothing 
to do but handle the plate from which the products are 
cut. The machine works continuously without a clutch 
movement. 

The machines are provided with cut gears, and ar- 
ranged for either belt or motor drive. The largest sizes 
are built in steel, and are designed to handle extremely 
heavy work. A production of 40 to 60 countersunk wash- 
ers per minute, produced in one operation, is reached 
on these machines. 


& 


Portable Back-Geared Crane 


The portable crane shown, made by the Canton Foun- 
dry & Machine Co., Canton, Ohio, is an improvement on 
their former type. Previous models were made with a 
single gear and pinion, making two men necessary in 
lifting loads, which may now be easily raised by one. 
The handle may be removed from the back-gear shaft, 























CRANE 


BACK-GEARED 


PORTABLE 


where it is shown, and placed on the first pinion shaft, 
for lifting light loads or for rapid movement. While 
using it this way, the back-gear pinion is slipped out of 
mesh. 

The capacity of the crane shown is 6500 Ib.; weight, 
1150 |b., and it is 8 ft. 9 in. high, giving a lifting clear- 
ance of 7 


from 5 ft. 8 in. to 


. 


ft. 6 in. This same type is also made in sizes 
12 ft. 6 in. high. 
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Metallic Tape Threader 


The Lufkin Rule Co., Saginaw, Mich., have just put 


out a measuring-tape attachment known as a “threader,” 
which will hereafter be furnished with their metallic 
tapes. The “threader” is a loop and stud arrangement, 


by means of which the tape, though securely fastened to 
the winding drum of the case when in use, can be readily 
detached from it and a new tape as readily attached, no 
manipulation of the case, case screw or drum being re- 
quired to make the change. 

% 


New York State Requirements 
in Safeguarding Belts 


The department of labor of the state of New York 
has approved the following requirements for safeguard- 
ing belts under section 81 of the act relating to factory 
inspection. In the near future a hearing is to be held 
on this matter for the purpose of modifying or extend- 
ing these requirements as may be found necessary: 

Vertical and inclined belts should be substantially guarded 
to a height of not less than 6 ft. from the floor, except that 
where the guard is placed not less than 15 in. away from the 
belts on all sides, a substantial fence or double-railed railing 
not less than 3% ft. high will be satisfactory. In the case of 
main drive belts, however, if the latter type of guard is to 
be used, the clearance between belt and railing or fence must 
be at least 2 ft. 

Horizontal belts should be 
following manner: 

1. If upper section of belt is less than 6 ft. above floor or 
platform, the belt must be completely encased on the top and 
sides down to a point below the lines of lower section, or it 
must be guarded by a substantial fence or double-railed rail- 
ing 3% ft. high erected at least 15 in. away from the belt 
and arranged so as to afford protection around every exposed 


substantially guarded in the 


part. 
2. When pulleys are of such dimensions and so located 
as to permit passage between the upper and lower sections 


of the belt, the sides up to the point of such passage should 
be fenced with a railing 3% ft. high, as above specified, and 
a substantial passageway guarded at sides and top must be 
constructed, or the space traversed by such belt must be 
completely barred against passage. 

3. Overhead belts with the lower section less than 7 ft. 
above floor or platform must be substantially guarded on the 
sides and underneath. 

The fcllowing exceptions may be made in regard to the 
above in departments of factories where women are not em- 
ployed or allowed to be for any purpose: Where it is neces- 
sary for the operator of a machine to have easy access to 
the belt to adjust the machine by manipulating the belt by 
hand or where it is impracticable or unnecessary for safety 
to guard the belt to a height of 6 ft. or by means of a fence, 
a guard that will completely inclose the pulley and the points 
at which the belt runs on and off the pulley may be used, pro- 
vided the belt is endless or laced with rawhide. This type 
of guard will not be permitted if wire lacing or metal fast- 








eners are used. The slots through which the belt passes to 

or off contact with the pulley must not be large enough ta 

‘ermit a man’s hand being drawn therein by the belt. 

; : 

MOTORCYCLES, SIDE-CARS AND CYCLE CARS, by Victor 
\\ agé Five hundred and forty 5x74-in. pages: num- 
erous illustrations indexed: cloth bound. Price, $1.50. 
The Norman W. Henley Publishing Co., New York. 


This book traces the develupment of the motoreycle 
through the various stages up to the new cycle car and is 
profusely illustrated, both as to machine and details. While 


the author may be justified in mentioning only the internal- 
combustion engine, as that has been the surviving motive 
power for this class of vehicle, it is to be regretted that he 
did not at least mention the Copeland steam-driven bicycle, 
which was built and driven successfully in about 1885. Those 
who are interested in keeping posted on the general con- 
struction of the various types of motorcycles and cycle cars 
will find the book well worth the price. 
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The number of idle cars on the lines of the American 
Railways decreased 29,876 during the fortnight ending Aug 
1. There were at that date 196,000 idle cars. 

St -& 

The unfilled orders of the U. S. Steel Corporation increased 
125,732 tons in the month ending July 31. The corporation 
at that date had unfilled orders on its books aggregating 


4,158,589 tons. 
.e oe » 


Building statistics recently compiled show that an increase 


in July this year over the same month last year of 19% 
in 21 Eastern cities and a gain of 7.7% in 21 cities of the 
Middle West. 
* * * 
Equipment orders include 200 steel, 50-ton, side-dump, coal 
cars, from the Erie R.R., making a total of 600 cars recently 
ordered by this company. The Baldwin Locomotive Works 


locomotives recently contracted for. 


* * % 


also reports two 


The tonnage of merchant vessels of the agg yal maritime 
nations at the end of 1913 was 46,496,000 tons, ich was net 
for sailing vessels but gross for steam vounela. The ships 


numbered 27,073, and had a 
but nearly 7,000,000 tons were employed 
in coastwise shipping. Great Britain had 19,541,206 tons and 
Germany 4,593,095 tons. The other nations had small fleets 
except the Norwegian, 2,286,000 tons and the French, 2,088,605 
tons. 


sailing under the American flag 


tonnage of 7,886,527 


~ * * 


The West Milwaukee shops of the Chicago, Milwaukee & 
St. Paul Ry. are now employing 5000 men and ope ‘rating to 
about 60% of capacity. When the shops are operating at “full 
capacity, 7500 are employed. While the men are working 40 
hr. per week now, the outlook is exceedingly bright for a busy 
fall. Shops are Ad reparing cars and other equipment, in 
readiness for a bumper crop movement expected in the fall 
when every car will be utilized. Orders have just been given 
to build 1316 box cars, which will employ the forces 70 days. 


* * * 


The J. G. White Engineering Corporation, a firm of inter- 
national repute, specializing in power development, recently 
sent out a general circular to the presidents of all power com- 
panies. In this the company states that it believes the gen- 
eral outlook is decidedly favorable, and it would be well to 
secure the advantages of present market conditions applying 
them to construction projects which have been under previous 
consideration, it being convinced that the price of materials 
and labor is much lower today than could be reasonably ex- 
pected when business activity is resumed 





PERSONALS 











H. A. Higgins, general manager of the Standard Tool Co., 


Cleveland, Ohio, for the past three months in Europe on a 
business tour, reached Halifax on Aug. 6 on the steamer 
“Cedric.” 

F. H. Poor, general manager of the S. K. F. Ball Bearing 
Co., New York, N. Y., returned from a brief visit to the home 
works in Sweden on the steamer “Mauretania,” reaching 
Halifax. 

Cc. E. Clewell, formerly instructor in electrical engineering 


and a 
subjects, 


School of Yale University, 
columns on electrical 
of electrical 
take effect Septem- 


at the Sheffield Scientific 
frequent contributor to our 
has been appointed assistant 
ing at the University of Pennsylvania to 
ber, 1914 

Charles Eisler, 
of general tools 


professor engineer 


for the 
and special machinery by 
descent Lamp and Electrical Ujpest, 
and previously as general toolroom foreman 
Motor Car Co., Detroit, Mich., is 
with the Westinghouse I 


past two years employed as designer 
the United Incan 
Austria-Hungary, 
with the Metzger 
now special machine designe: 
Bloomfield, N. J. 


Co., 


amp Co., 
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John P. Holland, inventor of the submarine boat bearing 
his name, died at his home in Newark, N. J., awed 72 years 

Alfred Trautwein, founder and president of the Carbondalk 
Machine Co., Carbondale, Penn., and a recognized authorit 
in refrigerating and gas engineering, died at his home in that 
city on Aug. 4. Mr. Trautwein was in his 57th year, a grad- 
uate of Stevens Institute with the class of '76, and a member 
of numerous engineering societies, including the American 


of Mechanical Engineers 


Society 





MACHINIST 351 





Current Prices of Shop Ma- 
terials and Supplies 











PIG IRON was quoted at the following prices, at the points 


and time indicated: 

Aug. 20, July 17, Aug. 16, 

1vl4 1914 1913 

No. 2 Southern Foundry, Birmingham $10.00 $10.00 $10.50 
No. ; 2X Northern Foundry, New York 14.50 14.50 16.00 
No. 2 Northern Foundry, < ‘hicago 14.00 14.00 | 15.00 
ahh, Pittsburgh 14.90 14.90 16.90 
Basic, Pittsburgh 13.90 13.90 15.40 


MISCELLANEOUS METALS FROM JOBBERS’ 
NEW YORK 


WAREHOUSE, 


—Cents per pound———— 


Copper, electrolytic (small lots) 12.50 13.75 14.50 
,, * 60.00 32.00 42 624 
Lead von 3.90 3.90 H 
Spelter ; : 5.75 5.00 | 5 08 
Copper sheets, ‘base 18.50 19.00 | 20.00 
Copper wire (carload lots) 15.00 15.00 | 18.00 
Brass rods, base... 13.62) | 13.62) | 17.00 
Brass pipe, base. 16.00 16.00 21.00 
Brass sheets , me ; 13.873 13.87) 17.50 
Solder § and }.. 32.50 | 22.00 27.00 
*On Aus. = tin was quoted at 64c. per Ib Incoming 
shipments arriving Aug. 6, caused a decline, tin remaining 


nominal at 60c. 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 

~ Cents per pound— 
Steel angles base... ; 1.85 1.80 2.25 
Steel T’s base : = 1.90 1.95 2.30 
Machinery steel (bessemer) . 1.85 1.85 2.05 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


Cents per pound——_—_——. 


No. 28 Black Aare 2.60 2. i 3.10 
No. 26 Black.. ~ 2.50 2.50 3.00 
Nos. 22 and 24 Black.. ; 2.45 2.45 2.95 
Nos. 18 and 20 Black... .. . ; 2.40 2.40 2.90 
No. 16 Black.. ; Saisie . 2.35 2.35 2.85 
No. 14 Black..... asenews 2.25 2.25 2.75 
No. 12 Black ; ce 2.20 2.20 2.70 
No. 28 Galvanized 3.60 3.60 | 4.20 
No. 26 Galvanized. . _ 3.30 3.30 3.00 
No. 24 Galvanized 3.15 3.15 3.75 
STANDARD PIPE continues unchanged The following 
discounts are allowed from store in New York: 
Black Galvanized 
WO cavccdendeausdews : 79% 70% 
23 to 6-in.... si ta ite ta che seh daleaien Sn sheesh 78% 60% 
7 to 12-in : 75% “” 
At these discounts the net prices in cents per foot are: 
Black Galvanized Black Galvanized 
t-in.... 2.41 3.45 Si-in....... 12.87 18.04 
l-in sagen 3.57 5.10 3-in 16.83 23.71 
1}-in 4.83 6.90 4-in : 23.98 33.79 
1$-in.... . 5.87 8.25 5-in, 32.56 15.88 
2-in 7.77 11.10 6-in 12.24 59.5 
DRILL ROD sells to consumers at the following discounts 
Third grade, 655; second grada, 40% off and first grade 
25° oft 
At these discounts the net prices are as follows 
ROUND POLISHED DRILL ROD 
Price in Cents per Pound 
First Second Third 
Size, In Grade Grade Grade 
49/64 to l}-in....... , 37.50 30 00 17.50 
33/64 to j-in : 41.25 33.00 19.25 
7/16 to §-in 45.00 36.00 21.00 
0.178 to 0.4218 : i 56.25 45.00 26 25 
0.125 to 0.175.. es 62.25 40 8D 20 O05 
0.101 to 0.120 67 oO oO 
COKE—There has been no chanre in the market Prompt 
enipments of furnace coke can be had at $1.75 For Z-hi 
sundry coke, $2.25@2.35 is demanded for prompt and $2.354 
ot 0 for contracts 
ANTIMONY—Quotations are nominal at 20c. for allett’s, 
21 for Cooksons and lic. for Chinese and Hungarian brands 
ZINC SHEETS—Sheets of spetter, called in the trade zin« 
sell . 7.75c. per Ib. in cask lots of 609 Ib In small lots, the 
price s &8.25c. New York 
MAC HINE BOLTS are enerally quoted to consumers at 
60 off the list price, but in the case of steady customers and 
big orders, generous concessions are being made At the rate 
of 60 the following ret prices hold, at dollars per 100 
Diameter 
Length A 7%, A lin 
1? in ols $0.68 $0.80 $° 8 $3.08 $4.20 $6.04 
2 in - 0.71 0. &5 2 24 2 " 4.48 6.40 
2% in 0.74 0.89 2 38 3.52 4.76 6. 7¢ 
3 in 0.77% 0.94 2.54 3.74 5.04 7.13 
3% in 0.81 0.99 2.69 3.96 § .32 7.48 
pene ee ba STEE SHAF TING is sold to consumers 
at abou 5 discount off list prices At that rate the net 
prices a "font are » in., 4.95 1 in., 8.036 1% in., 12.65 
1% Iin., 15.29% 1% in 16.50¢ 1% in., 19.36« 1% in., 22.44 
1% in., 5.7% 2 in., 29.28 
OLD METALS bring the ollowing prices: Heavy copper, 
11.506 light copper, 10.25¢ . ivy chine composition, 10 
light brass, 5.75« brass chips, S<« ber iss turning, 6.50c 


uminum is quoted at 21 


ALUMINUM—In wholesale lots al 
ind spot foreign at 2% 
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METAL WORKING 


NEW ENGLAND STATES 


a site at Binney and 


The Penn Metal Co. has purchased 
Monroe St., Cambridge, Mass., and will erect a reinforced 
concrete manufacturing plant. Monks & Johnson are the 


Archs. G. A. Sagendorps is the Pres. 


manufacturer of 


The Merrow Machine Co., Salem, Mass., 
hide and leather working machinery, has purchased the Gil- 
man Andrews carriage factory on Oak St., which it plans 


to enlarge by the erection of several additions. 

The Harley Co., Jennet Ave., Springfield, Mass., plans the 
erection of a one-story, 50x92-ft. addition to its brass foundry. 
The estimated cost is $4560. 

The American Chain Co., Bridgeport, Conn., has awarded 
the contract for the construction of its 150x440-ft. reinforced 
concrete factory in Niagara Falls, N. Y. 


Gilbert F. Stevens. New Canaan, Conn., plans to erect a 
68x100-ft. garage on Railroad Ave 
S. Seam & Sons, Norwalk, Conn., brass finisher, plans to 


build a factory in Day St., to be 34x80 ft 

The Trumbull Electric Co., manufacturer of electrical sup- 
plies, has awarded the contract for a one-story, 25x55-ft. ad- 
dition to its factory in Plainfield, Conn. 

The Atna Nut Co., Southington, Conn., plans the construc- 
tion of another addition and the installation of several 
boilers. 

The Pilling Brass Co., Waterbury, Conn., plans the erec- 
tion of a one-story, 52x111-ft. factory on Watertown Ave. 
Griggs & Hunt are the Archs. 

MIDDLE ATLANTIC STATES 

The Buffalo Forge Co., Broadway and Mortimer St., Buf- 

falo, N. Y., will receive bids for additions to its foundry. The 


estimated cost of the improvements is $500,000. William F. 


Wendt is the Pres. Noted Jan. 29, Apr. 9. 
The Gretsch Mfg. Co., South Fourth St., Brooklyn, N. Y., 
manufacturer of musical instruments, has awarded the con- 
erection of its seven-story factory at Berry 


tract for the 
Fifth St. William 
Noted July 9. 
Ireland, New York, 
188th St. and 


and South Higginson, 17 Park Row, is 


the Arch. 

John M. 
brick garage at 

Joseph T. Ryerson & Son, steel manufacturers, Jersey City, 
N. J.. have bought a factory site on West Side Ave., where 
they plan to erect a large manufacturing plant. 

The Passaic River Literage Co., Kearney, N. J., has ac- 
quired property on Pomeroy Ave., where a garage and auto- 
mobile repair shop will be erected. 

J. S. Mundy, 22 Prospect St., Newark, N. J., manufacturer 
of gasoline engines and hoisting machinery, has awarded the 
contract for the construction of a new plant in Frelinghuysen 
St., at $41,000. Noted June 4 


The Kane Motor Car 


two-story 


N. Y., will erect a 
$15,000 


the Concourse, to cost 


Co., Dubois, Penn., agents for the 
Hudson car in western Pennsylvania, has purchased a site 
on North Brady St., Dubois, where a garage will be erected. 
Plans are also under consideration for the erection of service 
stations in Bradford and Altoona. 


The Valley Mould & Tron Co., Lebanon, Penn., has com- 
missioned T. Edwards, Lebanon, to prepare plans for a 
group of buildings which will be constructed in connection 
with its ingot mould plant. The estimated cost is $200,000. 


Noted July 30. 

It is said that a new steel car plant is to be located near 
Sharon, Penn., to manufacture steel passenger coaches and 
street cars. Capitalists of Sharon, New Castle and Pittsburgh 
are said to be interested in the project and definite location 
will be mentioned shortly. 

The Dix Mfg. Co., Baltimore, Md., 
hangers, has had plans prepared for a 
reinforced-concrete factory to be erected at 
cord St. The estimated cost is $25,000. 

Stewart & Baltimore, Md., 
garage at 108 North Ave., at an 
$20,000 


manufacturer of door 
two-story, 120x126-ft. 
Eager and Con- 


plan to erect a brick 


Mowen, 
estimated cost of 


West 


Washineton, D. C., will build a two- 


R. P. Whitty & Co., 
story brick garage at 1529 M St., N.W., at an estimated cost 


of $17,000. 

SOUTHERN STATES 
Concord, N. C., has started the 
construction of a garage at Church and Corbin Sts. 

Threefoot Bros. & Co., Meridian, Miss., have started the 
erection of a three-story brick garage on the site now occu- 
pied by their stable on Sixth St.. near 21st Ave. 

The Southern Ry., Washington, D. C., plans to equip ma- 
chine shops at Buntyn, Tenn The construction of buildings 
has already started. 

The Dixon Motor Co., Dixon, Ky., will build a garage and 
repair shop. 


The Gabarrus Motor Co., 
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unonneneguraeeereneer 
Aug. 7, 


destroyed the plants of the Brown-Manly 
Plow Co., and the Walter A. Wood Mowing & Reaping Ma- 


Fire, 


chine Co., Ky. Loss, $40,000. 
J. C. Oerbacker, Louisville, Ky., will build a brick garage 
at 1815 South Third St. 


MIDDLE WEST 


The Maiwurm General Aluminum Co. has had plans pre- 
pared for the erection of a 40x75-ft. addition to its plant in 
Ashland, Ohio. 


The Bromwell Brush Factory, Cincinnati, 
was destroyed by fire with a loss of $100,000. 


The J. A. Fay & Egan Co., Cincinnati, Ohio, has acquired 
the foundry of the Mowry Car Wheel Co., in the East End. 
The new owner plans to make improvements in the building 
and add machinery. 


The Superior Foundry Co., Cleveland, Ohio, will soon award 
the contract for the erection of two additions te its plant. 
One 35x114 ft., the other 34x35 ft. 


The Gebhart Milling Co., Dayton, 
recently destroyed by fire, plans to 
East Third St., converting it into a 
mated cost is $5000. Noted July 6. 


The Gramm Berstein Co., Lima, Ohio, 
motor trucks, will receive bids for the construction of a 
one-story, 50x70-ft. addition to its factory on East Wayne 
St. McLaughlin & Hulsken, 610 Savings Bldg., Lima, are the 
Archs. Noted April 23. 


The Ohio Steel Foundry Co., 
prepared for a one-story, 48x90-ft. 
McLaughlin & Hulsken, 610 Savings 
Archs. 

The Ohio Galvanizing & Mfg. Co, Niles, Ohio, has awarded 
the contract for the addition to its plant. The building will 
be of reinforced concrete and will have an area of 3500 sq.ft. 
A. J. Bently is the Secy. Noted Feb. 19. 


The Wood Shovel & Tool Co., Piqua, Ohio, is having plans 


Loth of Louisville, 


Ohio, Aug. 4, 


Ohio, whose plant was 
remodel its old mill on 
power plant. The esti- 


manufacturer of 


Lima, Ohio, is having plans 
factory, to cost $12,000. 
Bidg., Lima, are the 


prepared for two factories, 60x120-ft. and 60x130-ft., each 
one story. The estimated cost is $35,000. Devore & Mce- 
Gormley, Nasby, Toledo, are the Engrs. 

The Blevins Auto Sales Co., 1101 Madison Ave., Toledo, 


Ohio, is having plans prepared for the construction of a two- 
cost $50,000. Wacher, 


story, 100x132-ft. plant estimated to 
Beelman & Schrieber, 908 Nicholas Bldg., are the Archs. 

The Wakefield Brass Co., Vermilion, Ohio, will receive 
bids for the construction of a one-story, 60x90-ft. factory. 


Devore & McGormley, Toledo, are the Engrs. 

The Fort Wayne & Northern Indiana Traction Co., Ft. 
Wayne, Ind., is having plans prepared for a one- and two- 
story car barns and repair shop to be built in LaFayette, Ind 
The estimated cost is $20,000. Devore & McGormley, Toledo, 
are the Engrs. 

The Monon Ry., Chicago, Ill., plans to build a reinforced 
concrete coal handling plant, at an estimated cost of $50,000, 
in New Albany, Ind. 

The Ford Motor Co., Detroit, Mich., has awarded a contract 
i assembling and service plant to 


for the construction of an 
be erected at Euclid Ave. and East 117th St. Estimated 
cost, $50,000. John Graham is the Arch. 


The Steel Products Co., Detroit, Mich., is having 
plans prepared for additions to its plant, which will include 
a steamfitting building, a forge shop and an addition to the 
Detroit, are the 


Detroit 


spring shop. Smith, Hinchman & Grvyles, 
Archs. 
The Dugas Motor Car Co., Menominee, Mich., is having 


plans prepared for a two-story garage to cost $25,000. Der- 


rick Hubert, Menominee, is the Arch. 
The Link Belt Co., Chicago, Ill, has purchased a site at 
Stewart and Princeton Ave., where it is planned to erect an 


additional factory. 
W. H. Scott, 4314 Lincoln Ave., Chicago, IL, plans to build 
a one-story brick garage to cost $6000. 


The Pearce Garage, North Lafayette St., Macomb, IIL, is 
to be enlarged. The addition will extend 90 ft. West and 


have a frontage on Lafayette St. 

The Kise Electric Co., Peoria, Ill, plans the erection of a 
50x200-ft. factory. 

The Cyclone Fence Co., Waukegan, IIL, 
one-story, 50x80-ft. brick addition to its plant. 
cost is $5000. 

The Great Northern Mfg. 
chines, has acquired a site in 
planned to erect a new factory. 

Fire, Aug. 1, destroyed the foundry of P. 
South Beloit, Wis. Loss, $2000 

WEST OF THE MISSISSIPPI 


Parker, Anoka, Minn., have started the con- 
struction of a garage on East Main St. 
The Home Automobile Co., Luverne, 


contracts for building a brick addition, 
garage on McKenzie St. 


plans to build a 
The estimated 


manufacturer of slot ma- 


Co., 
Wis., where it is 


Rockton, 
F. Mork, at 


Plummer & 


Minn., has awarded 
75x86 ft., to its 
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Important Steps in Manufacturing 
Immense Turbo-Generators 


SPECIAL CORRESPONDENCI 


SY NOPSIS—The General Electric Co.., 
V., has at present under construction in its shops 
generator sets of 35,000-kw. capacity, which are the lara 
est which have so far been built. The important steps un 
the manufacture of a 30,000-lkw. turbo-generator are her 
described and udlustrated. 


and rigid requirements as to balance and strength neces 


The high degree of accuracy 


sary for smooth running and safety al high velocities are 
not apprec tated by the mechanic who is not familiar with 
such machines. 

x 

Some idea of the growth of the steam turbine, in the 
United States, may be gained from a few of the dimen- 
sions and illustrations that The size, 
weight and power of a great many of the units have been 
gradually increasing until a 5000- or 10,000-kw. machine 
is no longer considered as being anything beyond the 
ordinary. Sets of 20,000 to 25,000 kw. are now in oper- 
ation and even 35,000-kw. sets are in course of construc- 
tion. 

It is easy to savy 30.000 kw., but few comprehend just 
what this means. Thirty thousand kilowatts is about 49,- 
000 hp. Assuming that one horse is equal to 1 hp., and 
that 40,000 horses were marching four abreast, and as 


are here viven. 





Nechenectady N. 


near to each .other as possible, they would extend along 


the highway a distance of between 18 and 20 miles. 
With the steam turbine this energy 


about 20x35 ft. 


is confined to a space 
Comparatively few have any knowledge of the propor- 
Illustrations of some of 
different 


for assembling, 


tions of the modern turbines. 


the principal parts, and some of the opera- 


; 
Llons necessary to machine them may be 


iInveresting. 
BorING 
Fig. 


assembled, make a 


1 shows two of a set of five castings, which, when 


turbine casing. The five castings 


weigh upward of 80 tons, and the size may be judged by 
comparing the height of the « asting with that of the man. 
for a horizontal turbine, and 
10-ft. boring mill, 


ing the joints, boring the large bearing, and boring out 


These castings are are 


set up on a for the purpose of fac- 
the seats for the stationary buckets of the turbine. 

of the sec- 
tions is laid out and drilled for the joint bolts. It is 
Fig. 2, 
holes that are to be drilled 
This operation is one that requires great 


After the required boring and facing, one 


then placed on top ol the lower section, as in 
for lining up and marking the 


and tapped, 





s 








BoriNG 


IND FACING 


CASING 


mr . 
rHE TURBINI 








AMERICAN 


MACHINIST Vol. 41, No. 9 














Fic. 2. Tue TurBiIne CAsING 

care, as it is necessary that the center line of the bearing 
on the upper part shall coincide accurately with the bore 
for the stationary buckets. 

The large bearing shown at the top is the center bear- 
ing between the turbine and the generator. The out- 
hoard bearing is a separate unit and in this case is cen- 
tered by means of a circular fit on the under side of the 
Fig. 2. The steam having performed its 


work in passing through the buckets goes to the con- 


lower cast ing, 


This casting also serves as the exhaust passage, 
| 


Ole 


denser. 
and some idea of the size of this passage may be 
that 


distance of 


shows one-half 
16 ft. 
for the passage 


tained by referring again to Fig. 1 
side to side, a 


16 ft. 


from 
a total of 7 ft. x 


of the opening ; 
and 3% ft. high; 


of the exhaust steam to the condenser. 
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Fig. 5. 
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Fig. 3. PLANING STATIONARY ARMATURE CASTING 


PLANING 
A great many of these units are so large that one of 
the first things to consider in the designing of them is, 
how large can we make them and yet not go beyond the 
limits of the machine tools. A good example of this 
Here is a large planer 16 ft. wide 
With the cross rail all the way 
; while between 


is shown in Fig. 3. 
between the housings. 
up, we have a clearance of about 14 in. 
the housings there is about %4-in. clearance on each side. 
This casting is the stationary armature for a large steam 
turbine and weighs about 40 tons. 

Fig. 4 shows one of the large bucket wheels with nearly 
all of the buckets in place. These are held by means 
of a special type of dovetail, each bucket being forced 


home by a special device. A rim is afterwards riveted 














TURNING THE Rotor 
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to their The buckets varv from 2 to 24 in. in 
length. 

Special interest is 
of these machines, by 
peripheral speeds, and the pe rfection of the balance re- 
quired. Each wheel must be balanced separately. The 
turbine shaft must perfect the 
rotor for the generator. All balance sepa- 
rately, and also when assembled for operation. 


about 70 


Tips, 


attached to the rotating elements 


reason of the great weights, high 


be in balance, likewis 


must be in 


Fig. 5 shows a rotor weighing tons being 


turned to size in a lathe. The ordinary method of car- 
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Fie. 4. BLApING A BUCKET 
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due to the high veloc ity, these coils must be held se urely 


in place. To do this if is necessary to cut dovetails mn 
the side of the slots. 
ASSEMBLING THE ELECTRICAL PART 


When all of the machine work on this part has been 
complete, the electrical part is then assembled in place. 
The first operation is that of placing the coils in posi 
tion in the slots. Thess ial 
winding machine, and in some cases are 


coils are made up on a 


ie OL ee 


very long: 


mavtihe 


long. The coil is suspended 


of the largest are about 14 ft. 




















, 
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Fia. 6. MILLING SLoTs IN 


rut 
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(LAMPING 


ithe i 
weight, and a special hy- 
sed for the 


} 


rying the shaft on a film of oil in a large 


ceenters is not prac- 


work on thi 
tical for work of this size and 


rving a piece of 


draulic steady rest has been « purpose ; car- 


hearing, 
MILLING 


When this shaft has been turned to the finished dimen- 
sions, a series of slots (the number and size depending 
upon the type of machine) have to be cut the full length 
of the coil portion. 


shown in Fig. 6. 


This is done on a spec ial miller 
This machine has two vertical spindles 
ll two slots about 1 in. 
These slots are for the 


with cutters large enough to mi 
wide by 7 in. deep at one cut. 
copper-field coils. By reason of the centrifugal force, 





{ND 


CEMENTING THE COILS 

Means Of a portable Tran and seve ral sets of hooks. 
This allows the operator to place each laver of the coil 
ili position, one laver ata time, and not by bot he read by 


lifted, or other parts of the coil 


When all of 


they should then be 


any heavy weights to be 


being in the way. the coils are in the slots, 
that 


compact manner, as there cannot be 


pressed up ib a 
the least bit of slack- 


ness or loose fitting anvwhere. In th 


It Is necessary 


is case, large rings 
are slipped over the rotor, and steel bars are placed in 
the slots on top of the 
means of the setscrews shown in Fig. 7. 

As each layer of the coil is placed in the slot the 
ompound is also applied, and when the 


oils, which are pressed down by 


proper insula‘ 
coils have been secured in position as shown, an electric 
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Fig. &. 


current is caused to flow through them, warming up the 
coil and softening the insulation. As it warms up, addi- 
tional pressure is applied by means of the setscrews until 
It is then The 


clamps and press pieces are removed and permanent slot 


everything is solid. allowed to cool. 
wedges, made of steel or brass, are driven into the slots, 
fitting closely, holding the coils firmly in place by the 
dovetail slots referred to in Fig. 6, thus preventing them 
from flying out when running. The ends of the coils are 
held down securely by heavy steel plates, and finally the 
heavy end rings are shrunk on and riveted in place so 
that when completed the rotor presents an appearance 
somewhat similar to that in Fig. 8. Great care must be 
exercised in all the various operations. 

Finally, the turbine is set up for testing and this is 
done in a very thorough manner. 


The Imspector’s Job 
By Cyrus F. RayMonpb 


| have served as an inspector in field, factory and 
oflice, and feel competent to state that an inspector's 
position is one of the hardest jobs to fill satisfactorily 
of all the positions from job boss in the machine shop 
to works manager. The inspector’s judgment requires a 
broad idea of the element of comparison, which, if fairly 
used, will determine the permissible variation from the 
standard the When practicable, 
samples of standard finishes should be on file in the in- 


set by management. 
spection department as a guide. 
The fact that an inspector subsequently 
that was previously condemned by him only emphasizes 
the fact that the inspector’s discrimination on the sub- 
An in- 
spector with a dark-brown taste in his mouth will al 
ways see all the bad there is, and vet be perfectly honest 
in his judgment, while in good health the same thing 


passes work 


ject of finish is largely a matter of digestion. 


does not look as bad and is permitted to pass. 

Few persons realize how much the nerves of the eve 
are affected by the stomach conditions. Under dyspeptic 
conditions, poor judgment will obtain regardless of the 
fair and just intentions of the inspector. 

When a workman sees the inspector coming his way, a 
chip seems to drop automatically on his shoulders, and 
he assumes a defiant attitude. The inspector who can 
meet this condition in a frank manner, criticize or con- 
demn the work, as the case may require, and at the same 
time get the workman to see the justice of the decision, 
is the right man in the right place. Such an inspector 


Tue Compt 


re RevoLtvine FreLp 

will soon have the reputation among the workmen of a 
“fair and square fellow, but on to his job just the same,” 
and after a time he will gain the confidence and coéper- 
ation of the entire working force. 

The inspector who is always trying to get back at a 
workman and finds fault, and who rarely says a kind 
word to the fellow who has done an especially good job, 
is the wrong man for the place. 

| have seen several such men on the inspector’s job, 
and because the manager of the company was unable to 
the bad choice that had been made, serious trouble 
resulted, causing the loss often of some of their best 
employees. Unfortunately, the inspector and sometimes 
the manager think that unless the inspector condemns 
material and finds fault, he is not efficient. 

The best inspector | ever knew was a man who, in 
addition to his regular duties, circulated among the men 
and advised them in advance of what would or would 
not pass inspection. In this capacity the inspector co- 
dperated with the foreman, although he was responsible 
directly to the superintendent for the performance of his 
foremen and the men realized 


SCC 


duties. As soon as the 
that this inspector was their friend, as long as they tried 
to do the right thing, the codperation between them 
brought the standard of quality up rapidly, and the num- 
ber of condemned pieces almost faded away, while the 
efficiency of the whole organization developed beyond the 
expectation of the most enthusiastic advocate of thor- 
ough inspection. 

Next to the intelligent selection of help, the inspection 
of the product is the most important point of efficiency. 
Inspection after each operation is desirable, and usually 
practicable. The reports should include defective before 
machining, defective after machining, spoiled unavoid- 
ably, spoiled carelessly, and passed inspection. Such a 
record will place the cause where it properly belongs, 
and when handled by a competent man will be valuable. 

Good inspectors, like all good men, are scarce. The 
inspector must be fair and square, above all things, the 
external appearance that usually denotes this quality be- 
ing the breadth of the head above the ear and a little 
hack of the vertical line. 

The average inspector’s business makes him very crit- 
ical, and if he is not careful he will become a pessimist. 
He is often disliked because of his serious attitude and 
lack of humor. He should take recreation regularly and 
come in contact with the jovful element of life as often 
as possible; otherwise, he will not be welcome even at 


his own fireside. 
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Transforming Devices in the Shop 
Electrical Equipment 


By CLARENCE 


SYNOPSIS—An important factor in the wide use of 
electric power has been the ease with which transforma- 


; 


tion from one pressure to another or from one kind of 
energy to another can be accomplished. The ability to 
transform alternating current from one pressure to an- 
other by the simple transformer having no movable parts; 
transforming alternating to direct current by the rotary 
rectifier, charaq- 


converter and the jor US¢ in 


merceury are 
ing storage batteries or operating magnetic chucks and 


lranstl mWrhie 


motors wh 1 h require dir ect-current ¢ ure uits . 
voltage to another by the 
elec tric 


proclical rather than 


ing direct current from on 
motor-qenerator sel for Use in Jurnaces or we d- 
ing. A general treatment from the 
the technical point of view. 

The history of progress in the electrical industry is 
remarkable for its rapidity. 
ciple of induction, 


E. CLEWELL 


energy by the generator is a simple step in the trans- 
mission of power from the powel house to the machine- 
shop motors. 

long dis- 


the transmission of 


has 


Again, in power over 


tances, which made possible the use of large water 


powers remote from the industrial plants which desired 
the power, the ordinary transformer now so common has 
plaved one of the largest parts. Prior to 1885 it seemed 
that the transmission of electrical power was limited to 
distances of one mile or less because at that time high 
pressure (or voltage) was not available, and with the 
low voltages then in use the weight of copper wire re- 
quired to transmit any considerable amount of power 


over a distance exceeding one mile 


In the lieht ol 


became too great to 


be practical. present advancement, it is 


difficult to imagine the great limitations felt in the early 





that a wire when 
moved 
magnetic field 
has an electrical 
pressure developed 
in it, dates back 
only to 1830. On 
this principle the 


across a 


progress of elec- 


trical machinery 
has largely been 
based. People how 
living, span the 
years from then 





until the present ; 





The discovery of the prin- days regarding the distribution of electric power, 
The thing 
Which has made 
possible electri 


power transmis 


s10n over greater 
distances has been 
the ordinary 
transformer, 
the 


which allows 


use of high pres- 


sure ol voltage in 


the 
wires 





emeuit 
the 


dow hh of 


line 
and 
stepping 
this 


usable 


pressure won 





value at 








in a life time one 





near the point 





of the greatest Fie. 1. Ovrer Case anp CoILs OF ALTERNATING-CURREN' of application. 
factors in modern TRANSFORMERS In this Col 
Step-up Transformer step-down Transforr Primary Coil Secondary Co 
¢ , Semeeeoes Atti ii pees 
~ HHH ror Co 
- Dw volta pe ssesssevaeer ae 
Relatively “ “ pplied J. 
low voltag Hign voltage to'lar 
from alter (or pressuré) moto 
nating cur- line wires alternating ee , ‘ 
rent Gen- ; current ~« ¢ 7 J 7 7 Ccurre 7O_ 
eraar CUT. ? Ge > f 
aaa Se aaa ; = 
Fig. 3. ELEMENTS OF ALTERNATING-CURRENT TRANS- 
Fig. 2. TRANSFORMER CrireviT DIAGRAM ALTERNATING FORMER 
CURRENT FROM ONE PreEssSURE TO ANOTHER 
nection it is well to mention the fact that most 
industry has been started, developed and come to an electric lamps and motors operate on 110- or 220 
astonishing degree of perfection. volt cireuits. These are classed as low pressures. It is 


It is always interesting to find the reason for remark- 

; The use of electri 
has been due largely to the facility with 
mav be transformed from one form to another and from 


able success or development. power 


which energ\ 
one pressure to another by means of electrical devices. 
Thus. the mechanical energy of a steam engine is changed 
into light by the electric current and the electric lamp: 
the mechanical into electrical 


and transformation of 


not economical to transmit power at pressures as low as 


these for distances of more than about a mile. but. on 
the other hand, it is quite practical to transmit power 
electrically over long distances and in large quantit 
provided a high pressure is emploved. By high pressures 
are meant those ranging from. sav 1000 volts on up to 


150,000 as used for the long western and southern trans- 


mission lines. 
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[t is quite apparent, therefore, that a device at the 
point where the pressure must be reduced from the high 
line value to the low value used by motors and lamps 
in the shop is of the utmost importance. 

The development of this device, commonly termed the 
transformer, a modern type of which is shown in Fig. 1 
dates back to 1885, when the attention of George West- 
the alternating-current trans- 


inghouse was called to 
The actual 


former then under development in England. 
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ALTERNATING TO DtREcT 


REVERSI 


CONVERTER: 
rlit 


ROTARY 
CURRENT 


Fic. 4. 
AND 


development of the transformer in this country was then 
entrusted to William Stanley by Mr. Westinghouse, and 
Mass., the first 
former was placed in commercial service in this country. 


in ISS6, in Great Barrington, trans- 


To quote a simple description of the transformer as if 


was viewed in the early davs of its development, we 


find that “it 
tion, having no moving parts whatever, and with a fune- 


is a device of the simplest possible construce- 


tion which is entirely electrical. It consists essentially 


of two coils. one of a great length of fine wire, called 


coil’ and receiving current from the 


the ‘primary 


dvnamo: the other of a short length of large wire in 
which is induced the secondary current for lamp service.” 
In the this 


termed the term 


dey ice 
transformer 


early davs of its development was 


converter, but later the 


came to be commonly used. 
From Fig. 1 it will be observed that the transformer 
case is considerably larger than the coils. The space 


around the coils and between them and the inside of the 
case mav be air or oil, giving rise to the terms air and 
oil-cooled transformers. 


How RATED 


TRANSFORMERS ARE 


The limit to the amount of power which a given trans- 
former can deliver to its circuit is governed by the heat 
generated in the wire coils of the transformer through 
which the current passes. The heat thus developed must 
not be sufficiently great to damage the insulation of the 
wire, and hence a certain rating of the capacity of a 
transformer is required which is referred to as its full 
load capacity. Fuses are generally inserted in the trans- 
former circuit to prevent an overloading of the appara- 
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case an overload takes fuses blow 


tus. In 
and 
In Fig. 2 there are shown the connections between the 


piace, These 
thus serve as a protection. 
indicate so called 
“step-up” and If the dy- 
namos in the power house develop a pressure which is 
the “step-up” 
“step- 
reduce the 
In the latter 
case, the dynamo supplies its power directly to the line 


power house and the motors which 


“step-down” transformers. 


high enough for economic transmission. 
transformer to the left is not required, and the 
transformer alone is 


voltage to the value used by the motors. 


down” hecessary to 


without any intervening transformer. 


The simple basis of the transformer hinges on the 
fact that if two electrically separate coils of wire are 
‘vvound on the same iren core, as shown in Fig. 3, one of 
the coils being connected to alternating-current supply 
mains, the rapid reversals of magnetism set up by the 
alternating current in the one coil (called the primary 
coil) produce an alternating pressure in the other coil 
the whole action 


(called the secondary). Inasmuch as 


of the transformer depends on alternating or rapidly re- 
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Fig. 5. Merevry Arce Recrirrer, FRONT 
View, Case REMOVED 
versing current, it follows that the simple transformer 


as shown in Fig. 1 cannot be used on direct-current 


circuits, and further that the transformer merely changes 


the power from alternating current of one pressure to 


alternating current of another pressure. 


How tro CHancre ALTERNATING TO Direct CURRENT 


Turning now to the question of changing from alter- 


nating to direct current, a step which would be neces- 
sary, for example, when alternating current is the only 
available supply and direct current is needed for oper- 
ating magnetic chucks, lifting magnets, or direct-current 


adjustable-speed shop motors or in the charging of storage 
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batteries, all of which require direct current, we find that 
there is no simple device like the alternating-current 
transformer for stepping from alternating to direct cur- 
rent. 
of the so-called rotary converter, 
of the are As 
strange many readers, we 
idea of the function of these two devices, emphasizing, 


Two schemes are in common use, first, by means 


and second, hy means 


mercury rectifier. these may be new or 


terms to will give a general 


however, rather their features of importance in the use 
of electric power. 
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Fig. 6. Mercury Are Recririer BULB 


rotary converter, as shown in Fig. 4, consists of 


The 
] 


a single rotating member, arranged for receiving alter- 


} 


nating current at one end of the shaft and delivering 
direct current at the other end Hence, the wires of 
rotating part (or armature) serve both as motor and as 
generator conductors. Note also that there is a defit 
and fixed relation between the pressures on the motor 


} 
machine, 
ly 


and on the dynamo sides of the 

The 
current is required at 
but the 
alternating current so as 


‘otarv converter is general used where direct 


the point where the electric 


powel 


is used, where power must be transmitted as 


to secure the advantages ol 


the transformer in obtaining high pressures for economi 
transmission. In such a case, the high voltage at the 
end of the line where it is to he used is reduced ) 


ordinary transformers as shown in Fig. 1 before being 


side of the rotary converter a 


applied to the moto: 
Fig. 4. 
The rotarv converter is an efficient device, having but 


shown in 


two bearings and one armature for the equivalent of two 
machines, a motor and a generator, and its use is general 
observed, however, that the 
the 
simple alternating-current transformer does not, there 
being no movable parts whatever in the latter. The 


and widespread. It will be 


use of a rotary converter requires attendance, while 
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desirable 
but 


far 
rotary 


therefore, a 
than the 
obviously serves its own particular purpose. 


transformer 1s, more means 


for transformation converter, each 


Another scheme for changing from alternating to 
direct current is by means of the so-called mereury are 
rectifier. The principle on which this device (shown in 


that a small mercury 
placed in a vacuum bulb, as in Fig. 6, with one terminal 
the other 
terminal above the line of the mercury, permits current 


Hence, ene hy 


Fig. 5) operates is quantity of 


of the circuit in contact with the mereurv and 


to flow through it in one direction only. 


time the alternating current passes through a complete 
reversal there is a single 


or double pulse ot current in 


a gviven direction, This applies, however, to the rectifier 
in its simplest form. An ingenious device permits each 
of the two reversals to be utilized in the commercial ree- 
tifier. the 


connections of this apparatus, 


Fig. 7 indicates in a diagrammatic manner 
connection 
batteries from alernating- 


direct 


The principal uses of the rectifier are in 


with the charging of 


storage 


current mains and in supplying current to mag- 


netite or metallic flame are lamps from an alternating- 


current supply circuit, in which case the reetifier is used 


in conjunction with a constant curreni-regulating trans- 


former of special const ties 





| 

vy 

| 

' 

4 
Rig. 7 Dracram or CONNECTIONS OF Mercury Arc 
Reerrrier. ALTERNATING TO Direct CURRENT’ 

lt should be noted that while the reetifier does not 
possess moving parts, as is the case with the rotary con- 


verter, the mercury bulb is subject to deterioration with 


Increasing usage, and this bulb also requires a special 


starting device so that some personal attendance is re- 


quired from time to tin 


Direer CURRENT From ONE Presstre To ANOTITER 


practically but for 


pressure to another, 


Spewn ie. one means 


There is, 


changing a direct current from one 


namely, by the motor generator set. The motor genet 
is simply a motor, direct con 


The motor 


ator, as its name implies, 
nected to a generator, as shown in Fig. 8. 
is adapted to the given supply circuit and the generator 
is designed for the voltage wanted. 

Suppose, for example, that it is desired to have a low 
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voltage with high current for electric welding or for an 
electro-chemical process, and 110- or 220-volt direct cur- 
rent mains are all that is available. A motor generator 
set may be used, the motor being designed for use on 
110 or 220 volts, as the case may be, and the generator 
arranged for supplying the low pressure required for the 
It may easily be seen that since there are 


special work. 
the voltage or pres- 


two distinct machines in such 2 set, 
sure of the generator may be adjusted independently of 
the motor. ‘This cannot be done in the rotary converter 
because in the latter there is merely one magnetic field 
winding for both motor and generator functions (see 
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Fig. 8. Moror-GENERATOR SET 

Fig. 4), and hence any attempt to change the generator 
voltage by changing the magnetic field will also change 
the motor operation. 

The ordinary frequencies of alternating-current cir- 
cuits in this country are 25 and 60 cycles per second. 
This means that the alternating current goes through 
120 reversals and 25 or 60 double reversals per 
second. Sometimes a frequency of 60 cycles per second 
is all that is available, and a lower frequency is needed, 


50 or 


for example, in electric-furnace work. 

At present there is no simple scheme like the trans- 
former for changing from one frequency to another. 
The motor generator may, however, be employed by 
using a motor adapted to the frequency of the regular 
supply circuit, and the generator part arranged for the 
desired frequency. This general method is illustrated by 
Fig. 8, which is modified to an alternating-current motor 
than direct-current apparatus as 


and rather 


shown in the figure. 


generator 


THe PrHase-CHANGING TiEVICE 


An additional important transforming device in the 
handling of electric power is capable cf changing alter- 
nating current of two phases to that of three phases, and 
the reverse. This is due to Prof. Charles F. Scott, of 
the Sheffield Scientific School of Yale University, and 
is commonly called the Scott transformer. 

As an illustration of the use to which 
may be put, let us suppose that alternating current of 
three phases is available, but it is desired to use the 
Fig. 9 indi- 


this scheme 


power for operating a two-phase motor. 
cates in diagrammatic form how this may be accom- 
plished by means of a simple combination of transformers 
of the same kind as shown in Fig. 1 with the proper 
number of turns in each case. This particular apparatus 
is in general use and forms a ready and convenient way 
to effect a transformation which would otherwise be 


cumbersome. 
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In the foregoing notes it has been the object to out- 
line briefly the various kinds of transformation which 
one meets in shop electrical work. Limitations of space 
have made it impractical to go into the technical points 
in more than a superficial manner. On the other hand, 


) 
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) =a Transforme: 


receive three- 
supply 
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These three wires 
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Fie. 9. DiaGram or Scorr TRANSFORMER CONNECTION. 
ALTERNATING CURRENT OF ONE PHASE TO 
ANOTHER: Two TRANSFORMERS 


the summary of available means for accomplishing cer- 
tain ends may be an aid to further investigation along 
any line in which the reader may be particularly inter- 
ested. 


% 


The Foreman of Today 


Modern manufacturing methods have imposed heavy 
burdens on the executives, possibly the greatest load fall- 
ing on the shoulders of the foreman. For while in the 
older days the foreman was the guiding spirit, he was 
not obliged to supply practically all the mechanical 
brains for his department as is now the case. 

With the advent of special machines, tools, jigs and 
fixtures which make the greenest farmer boy or the new- 
est immigrant available for manufacturing, the duties 
and responsibilities of the executives have increased more 
than we realize and in too many cases this has not been 
sufficiently recognized or rewarded, Together with the 
tool designer, the foreman is the man who secures produc- 
tion. Without them we should be obliged to build ma- 
chines in the “good old way,” which is a thing of the past, 
and which can never return even if we dissolved all the 
trusts in the country. 

And while the executives higher up, as well as the sales 
organizations, play a necessary and important part, we 
must not overlook the foreman as the real agent of pro- 
duction. We must remember that the best tools and fix- 
tures will not turn out their quota of product unless 
the foreman exercises eternal vigilance over the men who 
handle them. For while men become skilled by constant 
repetition, it must be remembered that workers of this 
class are constantly changing, especially in large cities. 
This brings new men every day to be taught and watched 
to prevent mistakes and to keep the output up to the 
schedule. 

The modern foreman has a much more difficult and 
nerve-racking task than his predecessor of the older shop 
an‘l deserves more recognition than he usually receives. 
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Connecting-Rod, Flywheel and 
Other Motorcycle Work 


By Ern 


SY NOPSIS—The interlocking connecting-rods of a two- 
cylinder motorcycle are an interesting proposition and 
the fixtures used in their production show conside rable 
ingenuity. The methods of lining up and locking together 
the double flywheel are also of interest. An Englis/ 


mille r is shown and dest ribe d in dé tail, 


cam 


The Indianapolis plant of the Miami Cycle & Mfg. 
Co. makes nothing but motorevcle motors to supply the 
main factory. Many of the shop methods and fixtures of 
both plants have been described in preceding articles. 
This article will show a few of the machires and fixtures 
used in producing connecting-rods, flywheels, gears and 
cams. 

Connecting-rods for 2-cylinder motors are made in 


The hole 


pairs, so as to interlock over the crankpin. 





Fig. 1. 





DrItiurna LARGE END or ConNecTING-Rops 


iN VIALL 


l the large ends of these rods is mac 


ined in the 4- 


spindle drilling machine shown in Fig. 1, which was made 
Machine Co. This 
facing for both kinds 


and B, The 


or Variations 


by the Rockford Drilling machine 


handles the drilling, reaming and 


of connecting rods, these are shown at | 


1] 1:7 { 


holding fixtures are all alike except for mi: 


to suit the two tvpes of rods and a description of the 
first one will answer for all. The lar end of the rod is 
centered and clamped down by means of a ¢ ed collar 
in the voke piece C. This yoke is hinged at the back and 


handled latch D in 


of the rod rests on the 


locked bv a front. The 


pin EE between two other pins 
G and F, 
The small end of the rod is drilled and reamed in the 


fixture shown in Fig. 2. It will be noted that this fixture, 


like those used on the 4-spindle machine, is made to rest 


A 


“3 ‘ 
\ G 
a 





FIXTURE FOR SMALL END 


Fig. 2. 








Fig. 3. MILLING THE Rop Forks 


HoLpERS 


Fia. 4. ONE OF THE WORK 
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on the table between two retaining strips. This not only 
keeps the fixture in its proper position when in use, but 
cleaned 
this jig 
and the 
yoke A, 


which is of the same type as the previous example. 


also allows it to be removed at any time to be 
or another substituted. The located in 
by placing the finished large end over a plug 
small end under a cupped collar carried by the 


rod Is 


Mrituinc CONNECTING-Rops 


One of the pair of connecting-rods has the large end 
milled out like a fork, and the other rod iits into it. This 
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down by four nuts. The plugs B fit the large ends of 
the rods and, together with the opposite ones, support 
the ends of the rods on each side of the cut. 

Several operations of no special interest now intervene, 
and then the assembled pairs of rods are tested for align- 
ment in the fixture shown in Fig. 5. One of the assembled 
pairs is shown at A and there is another pair in the fix- 
ture held in by the pin B. Another pin C is thrust through 
one of the small ends. This pin rests against the lower 
ends D and E of two pointers. The upper ends of these 
pointers are bent over the top of the graduated piece F, 














Kia. 5. ALIGNMENT-TESTING FIXTURE 





Fic. % Line-REAMING CRANKPIN HOLE 

milling out is done as shown in Fig. 3. Part of the fixe 
ture consists of a cradle A_ bolted the miller table. 
This is made so that two work holders B and C mav be 


to 


There are four of these 
for 


set into it and locked in place. 
holders, each holding three rods. Two holders are 
the operator to empty and reload while the others are in 
the machine. 
holders, they into V’s in the eradle, as 
shown at D and EF. Swinging strap clamps like F and @ 
carry like JZ and J the final tightening. 

One of the work holders with three milled rods in place 
is shown in Fig. 4. The rods are located over plugs at 
each end, then the cover A is put in place and bolted 


To make it easy to set or remove the work 


are made to set 


setscrews for 





aa field i | aon ae 





Fie. 6. Fixture ror CranxpIn HOo.Le 








FIXTURE 


Fig. 8. FLYWHEEL-ASSEMBLING 
so that they will indicate on the same set of graduations. 
When the rod holes are in alignment, these pointers in- 
dicate alike, and unless they do, the rod must be twisted 
or bent until they will. This is done by means of the 
wrenches shown at @ and //, There are also two knife- 
edged V’s at I to test by. When one rod has been lined 
up, the pair are turned over and the other one treated the 
Same way. 
CRANKPIN AND FLYWHEEL WorK 
The flywheel used is a double one, made up of two 
single fly wheels, coupled together by a erankpin so as to 
form a crank, with the connecting-rods working between 
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them. The hole for the crankpin is drilled and reamed in 
the fixture shown in Fig. 6. The work is first placed in 
this fixture in approximately the position shown, with the 
short center shaft A against the hardened stationary V- 
block. The wheel is then raised up against pads in the 
top plate of the fixture by means of the eccentric levers B 
and (, which tilt up the inner ends of the levers ) and 
E. The floating V-block F in the yoke @ is then brought 
against the shaft and tightened by closing the latch lever 
H. The levers B and C are then given a final pressure 


and the work is set. The hole is then drilled, using the 
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f° 
oboe 


is withdrawn, and the reamer carefully run down by 
hand. | 

The flywheel assembly is made in the bench fixture 
This fixture is bored so that the fly- 
wheels will just fit into it nicely. One piece is laid in, 
shaft the The two 
sembled connecting-rods are then slipped down over the 
crankpin, as shown, and then the other part of the fly- 
wheel is laid in so that the crankpin hole will come down 
over the end of the crankpin. The nut 


down on the end of the crankpin and the assembly re- 


shown in Fig. 8. 


down, and cerankpin in_ place. as- 


is then serewed 























Fic. 9. Metrnuop or TESTING 








Fig. 11. TArper Keyway CuTrina PRESS 


bushing J as a guide. The hole is next reamed as shown. 
The hole just reamed is finish-reamed by hand in the 
With the top up, 
two 


line-reaming fixture shown in Fig. 7. 
the work is laid in the bottom of this 
parallels A and B, with the center shaft down and rest- 
ing against a stationarv V. The cover is then swung down 
and locked by the latch lever (. A tapered locating pin is 
next thrust down through the bushing into the crankpin 
hole to line it correctly. The center shaft is now given 
its final pressure against the stationary V, by tightening 
the screw PD, which operates the movable V. Next the 
pointed screw E is tightened down into the side of the 
wheel rim to prevent any side movement; the locating pin 


fixture on 


FLYWHEEL ASSEMBLING 





10. Meruop or CHuvuveckIne Gears 








FIXTURES 


Fig. 12. Gerar-REAMING 


moved. One of the 
right. 


The next operation is to place ball bearings on the 


complete assemblies is shown at the 


center shafts, a large disk on one of them and then mount 
the assembly in testing V’s, Fig. 9. Using 
surface gages and test indicators, the flywheels and shafts 
are tested for accuracy and balance. The large disk, of 
course, multiplies any untruth in the shaft and makes it 


as shown In 


easier to detect. 
Grar anp Cam Worx 


The method of chucking gears for finishing the bore is 


shown in Fig. 10. The chuck is a three-jawed one of the 
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ENGLIsH CAM-MILLING MACHINE 
draw-in type, and the engaging jaws are in the form of 
internal segments which fit the teeth of the gear. 

Small taper keyways are cut in some of the gears in a 
punch press, fitted as shown in Fig. 11. The carriage 
slide is shown pulled well to the front to make the view 
The proper taper of the keyway is obtained by 
The press is 


clearer. 
laving the gear on a wedge-shaped block. 
fitted with automatic feed and stops of the usual type. 
Micrometer feed-setting screws ensure accurate work. 

Idler and cam gears are given their final reaming bv 
hand in the type of bench fixtures shown in Fig. 12. The 
gear to be reamed is held in a universal three-jawed scroll 
A guided and piloted 
reamer is then run down through the hole. 

Cams are milled on the double miller shown in Fig. 
13. This machine was made by Webster & Bennett, 
Coventry, England, and both ends are alike, though set 
for different shaped cams. The cam to be milled is placed 
at A and the milling is done by the cutter B. The cam 
is given its proper outline by means of the master cam C, 
which rides against the stationary roller ). The master 
cam and rotated through a series of 
worms and worm gears from the cone pulley F. 


chuck with segment-faced jaws. 


work are slowly 

A rear view of one of the carriages is given in Fig. 14. 
The milling cutter is shown at A, the cam at B and the 
master cam at C. The roller against which the master 
cam rides is at D, and F is the weighted chain used to 
pull the carriage backward and keep the master cam and 
roller in continuous contact. 


Drafting Room Lighting 


By E, F. Henry 


The first reaction of almost any draftsman when this 
subject is presented is in favor of individual lights, so 
hung that the lamp can be placed close on the 
work and almost between his eyes and the paper. If he 
works only until five o’clock the year round, he has only 
to work by artificial light less than 100 hours, provided 
the room is fairly lighted in the beginning. Under such 
conditions no great eye strain is likely to result from 
the use, or rather the abuse of lighting by individual 


down 


lamps. 
Let this same man work nights, or in a room so poorly 





14. Rear View or CARRIAGE 


supplied with natural light that he must resort to ar- 
tificial light the larger part of the time, and he soon be- 
gins to feel the strain. He is looking at a spot of in- 
tense light in the middle of a large area of semi-dark- 
ness. Every time he turns away to look up a detail on 
another drawing from which he may be working or even 
to pick up an instrument, the pupils of his eves enlarge 
and then contract when he looks back. Before they can 
ecntract so as to shut off the proper amount of light, he 
has taken one step toward wearing glasses. 

The problem of seeing drawings hinges on the contrast 
in reflecting power between the bare paper and the line. 
It may seem strange to say that a large part of the light- 
ing problem can be solved by using softer pencils, but it is 
so. The cost of satisfactorily lighting almost any draft- 
ing room could be cut in half if the one or two hard-pen- 
cil cranks could be persuaded to resign. 

Eliminate these men, who ought to do their drawing 
on steel with a graver, and any system of lighting which 
will give a fairly uniform intensity of light over the 
tops of all the tables, will give a satisfactory place in 
which to work, One candlepower per square foot of floor 
space, if the ceiling height is not over 14 or 15 ft., will 
vive an easy light to work under, provided the ceiling is 
kept light enough to act as a good reflector. I do not 
think it necessary to use entirely indirect light, though I 
recognize that scientific tests indicate that it is the best, 
but it is most certain that with the tungsten lamps now so 
universally in use, it is necessary that the direct rays of 
light from the filament should not strike the eye from 
even some distance. Frosted lamps, semi-indirect shades 
or wholly indirect light, according to the feeling of those 
in charge, will all prevent the strain that otherwise is in- 
evitable. 

Creatures of habit as we all are, we feel a certain lack 
when we first go into a drafting room that is all lighted 
from above, and we feel it most keenly when we attempt 
to draw. There is a first feeling that we are working 
in the dark. Yet we have to admit after a short time that 
we can see everything plainly, and most of us are free 
to own after a month of it that we feel better for it. 

None of us would think for a moment of working with 
direct sunlight streaming down on our boards, but that 
would hardly be worse for us than the little spot-lights 
to which we are so often wedded, because the contrast is 
so much less when we look in another direction. 
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SYNOPSIS—The following description and calculations 
pertain toa spring, wh i h, under actual tests, showe d that 
value ohtaine d 


de- 


its carrying capacity was several times the 
by using the ordinary spring formula, while the 
flection was also somewhat larger. The field of useful- 
ness of this spring is so large that a more detailed dis 
cussion would be of bene fit. 


rad 


The flat volute spring is a spring in which a rectangu 
lar bar is formed in that each coil is of 
different diameter from the one next to it. It is generally 
made so that when deflected each coil will be forced 
inside the next larger one. The height of the bar, that 1s, 
its dimension in the direction of the axis of the spring, 
may be such that its lower edge extends below the upper 
edge of the next larger coil, or it may be entirely out- 


such a wa) 


side. 

Since the carrying capacity of any spring of the same 
cross-section bar varies inversely as the radius of the 
largest coil and since the deflection per coil varies as 
the square of the radius of the coil, it follows that the 
great advantage of a volute spring is that its compressed 
height is smaller than a similar helical spring of the same 
diameter and carrying capacity, while the deflection ob- 
tainable for the same number of coils is smaller. 

The following formulas are generally used for caleu- 
lating springs (Hutte) : 

Flat volute spring. 

(Smallest coil = 0) 
' 2x vohxs 
Q) P=" 
b? + Ah? S 
th? *G 
Solid height =h 


(2) f=O047x%nXPr? 


Helical spring. 
2x« beAxs 


(1) -* 9x r 
b> xh? XS 
» — = .2 2 
(2) f=167xK nx? We Gi 
Solid height =n Xh 


In these formulas: 
P = Carrying capacity ; 
= Thickness of the bar; 
Height of the bar; 
S = Allowable unit stress; 
Number of active coils; 
r= Radius of largest coil in 
radius of all coils in helical spring: 
f = Total deflection ; 
G= 
$y comparing these formulas it will be seen that: Thi 
carrying capacity is the same for both springs; the tota 
deflection of the volute spring is one-fourth that of the 
A large reduction in solid height is ob- 


involute spring 


Torsional modulus of elasticity. 


helical spring. 
tained in the volute spring. 

Since no greater carrving power is obtained by the 
use of a volute over a helical spring of the same diame- 
ter, and since the deflection is less for the same number 
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lat Volute Springs 


By Joun 


LUND 


it follows that the main reason for 
space 


} 
OL colls, using a spring 


of this kind is lack of and no necessity for yreatl 


deflection. 
able with which the carrving capacity could be still fu 


If, for such a condition, a spring were avail 


ther ing reased, its field of usefulness would be materially 
enlarged. | 

By comparing the formulas for strength of beams and 
springs, it will be observed that by increasing the height 
of a bar as compared with its thickness, the carrving ca- 
pacity of a beam soon overtakes that of a spring of the 
same length and cross-section bar. 

This being so, if a construction could be made in which 
after a certain deflection of the coils were obtained, the 


bar could be made to act as a beam. we could greatly 


increase the ultimate carrving strength. 


Such a spring is shown in Fig. 1. In actual tests this 
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SPRING COMPRESSED 


spring showed that the following method of calculation 
may be used, 

In a spring of this kind where the height of the bar 
the the 
of this bar extends inside the next larger coil, it is evi- 
dent that the deflection per coil is limited by the amount 


is many times thickness, and where lower edge 


twisted out of its ver- 
limited by the 
section of the bar between 


which the section of the bar can be 
This, 
which can be occupied by any 
hoth sides of it. 
It -will also be noticed that when the coi 


tical position, however, is space 


the coils on 
ls are deflected 
until the upper edge bears against the coil on the inside 
of it, and the lower edge against the coil on the outside 
of it, then we have reached the limit of deflection as cal- 
culated by the spring formula, and have reached a condi- 
tion where any additional load will make the bar deflect 


as if it were a beam. 
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In a spring of this kind, let: 
R = Radius of largest coil ; 
r = Radius of smallest coil ; 
n Number of coils; 
d Diameter of the mean coil. 
It is evident that the actual movement in deflection for 
any point of a coil is equal to the lineal twist of a sec- 


2d . , ‘ 
tion of this coil multiplied by 7 in which d is the diame- 
ter of the coil, and / is the height of the bar. 


By reference to the illustration, it will be noted that 
the space available for any section to twist Is: 


Space R—r— (n —1) X D 
hence deflection per coil is 
2 
f (R r n—l1™ dD) - 
; h 


or total deflection, since the end coils are dead, is: 


2d 


hX& (n 2) (3) 
h “~ 


/ (IP r ” 1x b) 


In the spring as shown the following characteristics 
were found: 
bh = 0,172, tapering to 0.078, mean 0.125 in. ; 
h 1.1 in.; 
R 1.36 in.; 
} 0.59 in 
nN LD 
Taking: 
S Permissible unit stress = 150,000 |b. per 
Sq.1n. 5 
G Torsional modulus of elasticity 12,000,000 ; 


we get from the spring formulas substituting R? + # 


for r? in formula for deflection 
> 7 0.1252 & 150,000 , 
r x at. = 1590 1b., 


9 X 1.36 
For a volute spring in which the top coil is not equal 
to zero, Hutte substitutes R? + r° ”. 
Therefore, (1.36)7 (0.59) * PB 
0.42 X 2.5 X 2.2 K 16.81 &K 150,000 
0.125 X 16.81 vs 


The amount of deflection before the twist of the bar 


- 0.692 in. 
12,000,000 


prevents further movement due to deflection is (see 3): 
» aR vor 
} — 0.59 — 3.5 X 0.125) X ( i ~*/ 
t.1 
O.T8 in. 

From the above it is seen that the various dimensions 
are such that about the time the limit of deflection of 
the spring is reached the bar will be inclined so that the 
topelement of it bears against the coils on the inside 
of it, while the lower element bears against all coils on 
the outside of it. This condition is shown in Fig. 2. 

Since additional twisting cannot occur it will be seen 
that if additional load is applied the tendency will be 
to stretch the upper element of the bar and compress 
the lower at all points between the two dead-end coils. 
The result would be similar to that of a beam in which 
the maximum bending moment is at the point where the 
lower dead-end coil ends and the first live coil begins. 

Due to the friction between the various coils bearing 
against each other, we can assume that if more load is 
added the bar of the spring will from now on act as a 
beam uniformly loaded between the two end coils. 

The stresses due to this condition are as follows: 


MACHINIST Vol. 41, No. 9 

Sbh? 

») 6 

l = length of har hetween two end coils 15.31 in. 
From actual results of tests of this spring, We may 

take 


S = 135,000 |b. per sq.in., 
from which we get: 
P = 8500 Ib. 


To obtain the calculated deflection of such a beam we 
have a beam loaded at one end and fixed at the other, 
for which we get from the beam formula: 

8500 &* 15.33% & 12 
3x 3d d( WO ,000 x 0.125 x 4.13 


f= = 0.475 in. 
We therefore have for the entire spring 
Total load 1590 + 8500 10.090 7b. 
Total f - 0.692 + 0.475 1.167 in. 

Since the lower dead coil is actually not supported it 
will actually deflect also and add to the total deflection. 
This amount seems to be more or less indeterminate, but 
is of secondary importance. 

From actual tests and measurements of this spring, 
the following were obtained: 

Load at free height 

Load at assembled height 

Load at solid height 


5.625 in. — O Ib. 
— 950 Ib. 


10,450 Jb, 


1.937 an. 


t.1 in. 


RuLes For VoOLUTE SprING DeEsIGn 


From the above the following rules for a spring of this 
kind would seem to answer: 

1. Caleulate the strength and deflection of the spring 
by means of the spring formulas (1 and 2). 

2. Make the radius of the smallest coil and the thick- 
ness of the bar such that at the limit of deflection the 
coils will support each other, as shown in Fig. 2. 

3. For additional load consider the har a uniformly 
loaded beam for the distance between the two dead-end 
coils, and calculate carrying capacity. To have uniform 
strength the thickness of the bar may be made tapered. 

t. For additional deflection the beam may be con- 
sidered as loaded at one end and fixed at the other, the 
length being the length of the bar minus the two dead- 
end coils, 

5. Due to the unsupported lower end coil, additional 
deflection is obtained and the height of the bar, which 
is the compressed height of the spring, may be such as 
to allow additional deflection of this coil also, 


"ys 
In a paper presented to the American Society for Testing 
Materials, dealing with specifications for wrought non-fer- 


rous materials, it is pointed out that copper and zine alloy 
to form malleable and ductile materials in all proportions 
from about 55 per cent. up to pure copper, and over this range 
the products exhibit a normal variation of physical properties 


which is very great. Moreover, the properties normal to 
any particular proportion of the two constituents can be 
greatly modified by the process of cold working and heat 
treatment. Other modifications are produced by the presence, 
either accidental or intentional, of other elements, more 
particularly lead, iron and tin. The effects of these vary 
in turn with the percentage of copper present and may be 


harmful or beneficial according to the purpose for which the 
Lead causes it to work freely under 
a tool but decreases ductility, the latter effect in turn 
becoming more pronounced with decreasing percentages of 
zine. Tin, on the other hand, decreases ductility greatly in 
the presence of considerable percentages of zinc. It is this 
very wide range of properties which can be imparted to the 
copper alloys in the wrought form, together with their non- 
corrodibility, which gives them the great value which they 


possess. 


material is required. 
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deve lopme nt of ho 


bars are ida? row hi ‘ j j hae 
holes drilled through the center. lhis makes it easy to 


force lubrication to any desired portion of the shaft. It 
work as thé hole is not 


is also of use in crankshaft 


] “4 : 4 ni . } 
closed im forging and GQiows ou to be forced through tj 
Bars can be made as sma 


still 


shaft lo every bearing on it. 


as % i. Oulside diameter and maintain a centra 


hole for lubrication. 


The firm ol Dunford AY Elliott, Lite... Shetheld, Kng- 


land, is introducing special rolled hollow 


ep 


shafting for 
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in machine construction. By means of the central 


L Is possibile, Tol eXaliple, to fit a lubricator at 


of the shaft within reach, and thus transmit oil to 


oLnerw ise 


uullevs and other moving parts in positions 


inaccessible, while any number of pulleys on a 
shaft can be lubricated simultaneously by means of suit 


! 


| 
aoe cross-holes. nHpp ied 


peiny 


Che shafting is 


ticular to the main driving spindles of drilling ma 
and also to motor-car Work, 


development ol hollow mrs 


really a 
introduced in the first 


place iol 
in South Africa, a jet ol watel being directed DY Like 


The material is 


drills used in mining 


PACKING THE BILLETS 
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central hole on to the 
passage of dust, which has had such an injurious effect 
health of the The cutting 
edge is also kept free and is therefore 


cutting edge and preventing the 


on the miners concerned, 
G from deébris, 
always working on the rock itself, which is a decided 


advantage. As construction, the 


shafting is intended to reduce lubrication troubles. — | 


applied to machine 


has also been used in connection with hollow stay-bolts 
ior hotlers, 
Meruop or PRODUCTION, 
In the production of the hollow bars, the billets are 


first simply drilled with a central hole, Fig. 1 illustrating 
a battery of the vertical machines used for this purpose. 
In this process any weak part of the bloom will usually 
The bloom is then packed with siloxicon or 


he removed. 
ther material, the ends are plugged, as illustrated in 





Kia. 5. MAcCHINI 
Fig. 2, and then the bar is rolled in the ordinary way 
size required, as shown in Fig. 3. In Fig. + is 
re- 


to the 
shown the ball-bearing track which is used for the 
moval of heavy piles of billets from the heat-treating 
furnace. 

After the rolling, the solid ends formed by the ] 
are cut off and the machine illustrated in Fig. 5 is em- 
The bar is carried in 
tube connected with 


or 


} 
ployed to remove the sand core. 
holders on a bed, as shown, and a 
compressed-air supply is then employed to clear out the 
fed 
It has been found neces- 


core. This tube is support “il by rollers and is for- 
ward as the sand is removed. 
sary to use air pressure at about 1500 Ib, per sq.in, to 
clear out the packing. The air is discharged in the form 
of a fine jet, which cuts and blows away the core, the 
operating tube being placed in a closed chamber, from 
vhich the sand may be withdrawn mechanically. 


In this hollow bars or shafts may be obtained, 


ranging from 5g-in, outside diameter upward, with the 
The 


but if necessary up to 39 


wa 


hole either central or eccentric. are available in 


lengths usually of about 15 ft., 
It. ean be had, in mild steel, earbon steel, Sper ial alloy 


} 


steel, and the like. Drawn bars are supplied within 
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diameter limits of ooo IN. plus or minus, and other 
sections than circular can readily be produced. 

A new application of the material is to bent erank- 
shafts. It is found that the hole in bending does not 
close, so that the shaft has a through passage from end 
to end for lubricant, and the like. 


~ 


- 


Definition of a Bolt 

Knowing that the American Macutnist is interested 
in having clear and descriptive names used for all ma- 
on record, 

A professional man got into the Ile 
needed, on one occasion, a necessary part of an engine 
“Hello. 
[ want you to send me a volt for my engine. No, I 
don’t want any of them things; I just want a volt. 


chine parts, this gem is put 


oil business. 


and called up a supply house on the telephone. 





EXTRACTING THE CORE 
Don’t you know what a volt is that goes on the middle 
of the engine? Describe it to you, did you say? Well, 
it is just one of them things with a knob on one end 
and wrinkles on the other end.” 

This description was so very unmistakable that the 
supply man sent the customer the needed part and passed 
the definition along to the rest of the boys. 


x. 

In a recent speech William C. Redfield, Secretary of Com- 
merece came to the defense of the American railways in the 
with the railway station, if 
stend there as a freight train goes 


following way: “Come me to 


and let us 


you please, 

by. Suppose as we wait there looking at it we concede the 
worst that has been charged against railway managers and 
financiers. Perhaps that is going rather far, yet I think that 
even the managers and the bankers would admit that all 
things have not always been as they should. Admit them 
all, however, and despite their faults this thing they have 


done they have so worked that every ton of freight in 
that train and its following trains is being carried at an 
average of three-fourths of a cent a mile, and this is the 
lowest average rate of transportation that *s given to any 
ef the great industrial peoples.” In substantiation of this 
statement the following extract from the last annual report 
of the Deutsche Bank of Berlin becomes forcible: American 


railroad rates are the lowest in the world—representing, for 


instance, but a fraction of the English railway rates—and 
this in face of the fact that wages in the United States on 
the aveerage are fully twice as high as in Europe. 
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The Men and Machinery of the 
Comstock 


By G. W. 


SY NOPSIS—The “Bonanza” days of the Comstock lode, 
in the ’70’s, produced a demand for heavy mining ma- 
chinery, usually wanted at very short notice. The 
who produced this machinery and who were instrumen- 
tal in the development of the vast orebody found, are 
interesting figures in the history of machine building. 
Their 


passed as to size, are monuments to the skill and couraaq 


men 


machines, many of which have never been sur- 


of those pioneer designers. The author was intimately 
connected with the works making this machinery and his 
personal experience, together with anecdotes of the men 
he met and worked with and recollections of the mechan 
ical difficulties to be overcome, give a vivid jreture of 
the life of the day. This article will be followed by others 
giving more detailed descriptions of the work; it deals 
chiefly with the organization of the firms which wer 
in business «nd introduces the men who controlled the 
work on the lode. These divided 
groups, “The Bonanza Kings” and the “Bank of Cali- 


were into two main 
fornia crowd.” 
# 

During the past 20 years, I have often been asked 
to write about the men and machinery of the Comstock 
during the decade from 1870 to 1880, which period em- 
braces the “Bonanza” times. At the close of my con- 
nection with the Union Iron Works, in 1905, I began 
to arrange my notes bearing upon the work done dur- 
ing the exciting times of the ’70’s and had prepared 
the skeleton of such a The notes collected 
at that time were lost in the great disaster that overtook 
San Francisco in 1906. This calamity not only deprived 
me of the means of doing justice to this subject, but de- 
prived me of so much else besides that the leisure I had 
hoped to devote to this and kindred matters was just as 
effectively destroyed as the otne. things. 

About a year ago the editor of the AMERICAN MACHIN- 
ist approached me on the subject of writing about the 
men and machinery of the Comstock and, although his 
mention of the subject hurt me at the time, I promised 
to consider it. I hoped that he would forget about it. 
The hope was dispelled, so now I must put on my long- 
distance spectacles and try to see things correctly through 
the mists of 40 years. 

It was a notable group of men who were doing the en- 
gineering work for the mines, the steamships, and such 
other work as had to be done in San Francisco when I 
first saw the Golden Gate and the city that lay beyond 


history. 


it. The manner in which I first came in touch with 
these men may be of interest. I had been about two 
months in San Francisco, having come direct from 


Scotland with little beyond good health and a fair train- 
ing in marine-engineering work. Times were rather dull 
and I was seeking for something better than working in 
the shop, so I kept watching for something that I could 
use as a stepping stone to reach what I was after. One 
day I noticed an advertisement in the papers for an ex- 
pert engineer on gas works to take charge of the construc- 
tion of the new city gas works, for which the Risdon 


DICKIE 


[ron Works had the contract. If there was such a man 
in San Francisco, he was invited to interview Mr. Joseph 
Moore, the superintendent of these works. 

Somehow I got the idea that I was the man they 
wanted, but before showing myself, | went to the Me- 
Institute Library, got all the works thev had 
on the construction and operation of gas works, studied 
the subject enough to be familiar with the names and 


chanics’ 


usage of the various parts that entered into the construc- 
tion of a modern gas plant of that day, and, on the third 
day, with mv head full of gas and the names of all the 
things necessary for its manufacture from coal, I pre- 
sented myself at Mr. Moore’s office and told him that I 
was the gas expert he had advertised for, He asked me 
what I knew about gas works? Then I started from th« 
setting of retorts, the hydraulic main with its dip pipes, 
the scrubbers, the purifiers and al] the things between 
them, and, when I got through, he was convinced of his 
good fortune in meeting just the man to carry out their 
contract. 


GeETTING Too Goop A REPUTATION 


The work was carried out successfully, in fact the repu- 
tation I made as a gas engineer became somewhat em- 
barrassing, as about the time the works com- 
pleted, the Pacific Mail Steamship Co, decided to fit their 
steamers with Mr. Waddell, their 
superintending engineer, was talking the matter over in 
the Risdon Iron Works office with Mr. Moore and both 
were wondering where they could possibly find a man 


was 


vas 


surface condensers. 


familiar with surface condensers to take charge of this 
work for them. When Mr. Waddell had departed, I sup- 
gested to Mr. Moore that they put the work in my 
hands. “That would never do,” said he, “vou’re a gas 
engineer. We must get a marine engineer who has had 
experience in designing surface condensers.” 

Feeling that | had reached the end of my career as a 
gas engineer, | made a complete confession of the trick 
I had plaved upon them and at once took charge of their 
marine work, 

This has nothing to do with the men and machinery of 
the Comstock Lode, excepting that it was part of the way 


by which I was drifting into connection with the men 
who ‘were designing such mining machinery as was 
then being built in San Francisco for the gold and silver 
mines on the Pacific Coast. 


Here I think it proper to take a look at the iron works 
in operation at San Francisco in 1870 and what facilities 
the 
be called upon to accomplish within the next five or six 
vears. The Union Iron Works, under the firm name of 
H. J. Booth & Co., later Prescott, Scott & Co.. had their 
works on the corner of First and Mission Streets. This 
The original own- 


had in brains and tools for the work they were to 


was the oldest iron works in the city. 
James and Peter Donahue, 
blacksmith and machine shop in a tent on the beach, 
where Montgomery Street now is, in 1853. The Dona- 
hues were men who saw beyond their little shop and soon 
began to be a factor in all the activities of the city and 


began business in a 


ers, 








AMERICAN 


its harbor. They built the first gas works the city had. 
Their business soon required permanent quarters and 
they built substantial shops on the corner of First and 
Mission Sts. 

Tue Newer Unton Iron Works 

First James and then Peter Donahue rctired from the 
works to attend to their individual interests, which had 
become quite extensive. At this time new blood came 
into the Union Iron Works. George W. Preseott, who 
had been operating a foundry in Marysville furnishing 
machinery for the mines of that district, became the head 
of the works on First and Mission St. He had as his 
leading men Irving M. Scott and his younger brother, 
Henry T. Scott, and, on the retirement of H. J. Booth, 
the firm became Prescott, Scott & Co. These three men 
were a splendid working team, the real engineer being 
Irving M. Scott. 

In the big things that were soon to be done on the 
Comstock Lode, I, M. Scott, in conjunction with W. R. 
Eckart, whom he had associated with him in designing 
the machinery required to meet the new problems which 
were arising, took, from the first, a leading position, The 
ability of these men was not only known but keenly felt 
by me, for whatever skill I had soon came to be set up 
against theirs, in deciding what was to be done and who 
should do it. While these battles were sometimes hard 
enough, the friendship we had for each other was never 
wounded, and, after the Comstock work was all over, Mr. 
Scott did not rest until I had become associated with him 
in other big things that the Union Iron Works had to do. 
I. M. Scott was not only an able engineer; he was a big 
man, a fine citizen and San Francisco owes much to him, 
both in material and moral advancement. 

The Risdon Iron Works in 1870 was on Howard St., 
extending from Beale to Main St., and at that time was 
engaged in the building of mining machinery. It also 
had the most of the marine work, not only in repairs, but 
engining the vessels built by the Dickie Brothers. I have 
already narrated how I became attached to the Risdon 
as their engineer, which position I held until 1883, a 
period covering the Bonanza times on the Comstock. 
Joseph Moore, the general manager, was a master in me- 
chanics, a man of strong will and untirimg energy. He 
had gathered about him the best mechanics in San Fran- 
cisco at this time. 


900-LB. PRESSURE 


MAKING Iron Pipe vo Carry 
Mr. Moore had given much study to the manufacture 


of the riveted piping required for the hydraulic mines, 
which were then in full blast where high-pressure water 
was available. Pipes had sometimes to be constructed 
to work under a 2000-ft. head where deep ravines had to 
be crossed. In the case of the Cherokee pipe line, some 
14 miles in length, under construction when I joined the 
Risdon Works, the diameter of the pipe was 30 in. At 
one place this pipe had to stand a head of 2100 ft., say 
900 Ib. per sq.in., and at this place the pipe was of 5¢-in. 
plate. 

At that time no high-grade steel was available and the 
plate iron used had a tensile strength of 46,000 lb., so 
that the working load was considerably over 23,000 Ib. 
and the factor of safety less than two to one, yet no 
breaks oceurred in this pipe line during the 10 years 


it was in operation. A large proportion of the pipe lines 
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of the Spring Valley Water Co., which supplies San 
Francisco with water, consist of riveted pipe supplied by 
the Risdon Lron Works. 

Mr. Moore designed special tools for the manufacture 
of this wrought-iron pipe, consisting of automatic punch- 
ing machines that punched both edges and both ends of 
the plates at the same time, the movement of the table 
carrying the plate being effected by a cam. The table 
was fed a little beyond the pitch, while a weight attached 
by a chain and controlled by a rack at each side of the 
table brought it back to the correct pitch. 

The racks were carefully made for each size of pipe 
and for the inside and outside courses, so that many 
racks had to be carried in stock. Usually five or six 
holes were punched on each side or each end of the plate 
at each movement of the table. The accuracy of the 
punching by this method was a wonder to me, until I 
found an old Scotch draftsman in the drawing room, 
whose business it was to see that the racks were properly 
made and accurately computed for the work they had to 
do. When I became acquainted with Mr. Blackie and 
watched his method of figuring, my wonder ceased. 

Hydraulic riveting machines were designed to meet the 
capacity of the punching machine and the rolls, whether 
the rivets were driven hot or cold; they were fed auto- 
matically. The wrought-iron pipe was finished in 
lengths of 28 ft., so as to be readily shipped on the rail- 
road cars. The lengths were dipped in hot asphaltum be- 
fore being shipped. 


Tue RivaL Firms 


These two establishments, the Union Iron Works and 
the Risdon Iron Works, built most of the machinery for 
the Comstock Lode. There were, however, other firms 
that were all more or less doing work for the mines. 
Among these was the Golden Gate and Miners’ Foundry, 
on First St. Mr. Angel and Mr, Palmer were at that 
time the owners of this concern. They did a safe, conser- 
vative business and were both leading men and officers in 
the Presbyterian church on Howard St. Notwithstand- 
ing their safe methods of doing business, they once made 
a mistake that hurt both themselves and their church. 
Having built a quartz mill for a customer, who thought 
he had a great mine and was able to make Messrs. Angel 
and Palmer think the same, stock in the mine was taken 
in payment. Their church, at that time, was in need 
of help and the two foundrymen elders, hoping to do 
something handsome for the institution, presented it with 
a lot of this stock, but even with the blessing and prayers 
of the church, nothing worth milling came out of the 
mine. The stockholders had to pay assessment after as- 
sessment and the church was almost ruined by the bene- 
volence of the Golden Gate and Miners’ Foundry, and no 
one regretted it more than Mr. Angel and Mr. Palmer, 
who were both fine men. 

The Fulton Tron Works, on Howard at Fremont St., 
at the time of which T am now writing, was also doing 
considerable work for the mines. The proprietors of this 
establishment were Messrs. Hinkley, Spears and Hayes. 
Mr. Spears was the engineer of the firm, a Scotchman 
and an able mechanic. After the death of Mr. Spears, 
the business of the Fulton Works did not prosper and it 
was finally closed. 

The Pacific Iron Works, on First St., was also doing a 
good deal of mining work and, during the Comstock 
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days, did work as subcontractors for the Union Iron 
Works, when their orders were too numerous to handle. 
The Pacific Works, however, did no original designing 
for any of the big machines on the Comstock. That was 
all done either by the Union Iron Works or the Risdon, 
and these two establishments were credited by those who 
knew something of the conditions prevailing at the time, 
as being the engineers in fact for the two groups of finan- 
ciers that controlled the mines on the Comstock. 


Tue BACKING BEHIND Each Suop 

The Union Iron Works had the first 
new machinery required by the quartet known as the 
“Bonanza Kings,” Mackey, Fair, Flood and O’Brien, 
while the Risdon Iron Works had first chance with what 
was known as the “Bank of California Crowd,” Sharon, 
Ralston, Harmon and Requa. The Bonanza crowd usual- 
ly had control of the mines on the north end of the Com- 
stock Lode, while the Bank of California Crowd usually 
had control of the south end mines. 

The two men at Virginia City who were supposed to be 
the engineers responsible for the machinery installed in 
the various mines were W. H. Patten, for the work done 
for the Bonanza crowd; and I. F. Thompson, for the 
work done for the Bank of California Crowd. These 
two men became prominent factors in the installation of 
the heavy machinery built for the Comsteck between the 
years 1872 and 1878. When developments took place in 
any of the south end mines requiring something in the 
way of hoisting or pumping works beyond what had been 
done before, Mr. Thompson would be at the Risdon Iron 
Works next day with the problem that had to be solved, 
and we would at once get all our thinking capacity cen- 
Plans would be started at once, 


chance on any 


tered upon its solution. 
showing in a general way the direction our thoughts were 
taking. 

Specifications would be prepared as the plans became 
visible and, by working far into the night, in a few days 
plans, specifications and estimates would be ready, the 
estimate being liberal enough to provide for all contin- 
gencies. Then, without time, the directors of 
the mining company interested would meet, Mr. Thomp- 


loss of 


son would present the plans as his solution of the problem 
te be met, with the specification and estimate from the 
Risdon Iron Works, which he would recommend as rea- 
sonable under the circumstances, and, as time and stock- 
holders were pressing, the usual course was to order the 
work. Next morning we would be busy with the details 
and the evlinders and bed plates would be in the pattern 
shop before final details of valve gear and connections 
were decided upon. Should the problem be at the other 
end of the Lode, Mr. Patten would have gone through 


the same program with the Union Iron Works. 


CLosE RIvALRY FoR A CONTRACT 

Sometimes the securing of a contract was not such a 
sure thing. An outside mine might be ambitious to have 
a big plant like those on the Comstock Lode, then there 
would be competition of brains as well as of influence. 
Toward the close of the Bonanza period, the Eureka Con- 
solidated of Nevada people had an idea that if they could 
reach the depth of the Comstock mines there would be 
a chance of opening up a great body of cre. So the di- 
rectors determined to reach the 2000-ft. level and that as 
soon as possible. New and large pumping and hoisting 
works would be necessary, as the plant they already had 


~> 
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They invited the Union 
present plans and specitica- 


would reach its limit at 1200 ft. 
and Risdon lron Works to 

tions of what they should have and they stipulated t!at 
these plans should be presented to their board of di- 
rectors at 10 o’clock in the morning the sixth day 
from the date of their invitation, Next morning, Irving 
M. Scott and myself were on the train bound for k 
reka, Nev., and, as luck would have it, we had the saire 
All the way up we chatted pleas- 


on 


section in the sleeper. 


antly together for we friends, even dunag 


At Eureka we went 


over the mine together, taking notes of all the conditions, 


wer coo 


the time we had to fight each other. 


but neither of us by word or sign giving any hint to 
those in charge of the mine or what we 
thought of the problem. On the talked 
of everything except what we were thinking of. 


TO Cac h other 


way home we 
| had, however. telegraphed fre Ih iureka, to have our 
chief draftsman, a Mr. Sherholtz. 


men I ever knew at getting an idea on paper in present- 


one of the quickest 


able form, to be at my house on the evening of my arrival 
at 6 o'clock with plenty of paper and his instruments. 
We arrived on Friday evening at 5 o’clock and the diree- 
tors of the Eureka Consolidated meet at 10 
o'clock on Saturday morning in the Nevada Bank build- 


Were To 


ing. I had been thinking it over on the train and before 
reaching home had my plan decided vpon. Mr. Scott 
was, no doubt, equally prepared. At aout 7 o’clock in 
the evening my man and I went to work, While he 


WwW orked on the plans, | worked both on tle specific ations 
and the estimate. At morning 
were both ready for business, 


seven o’clock in tie we 


DopGInG THE OrTuER FELLOW 


Just before 10 o’clock I walked leisurely down Pine 
St. and turning the Montgomery, my 
caught George W. Prescott’s back as he walked in front 
of the Nevada Bank 


This convinced me that Scott was not ready and that Mr. 


corner at eve 


main entrance of th building. 
Prescott was watching for me to enter that he might ask 
for a delay till Mr. Scott appeared. Turning back to 
Kearney St., I went from there through the old Cali- 
fornia Market to the rear door of the Nevada Bank build 
ing and got into the building that way. I found the di- 
rectors of the Eureka Consolidated already in session 
and, as they were ready to take the matter up, I at once 
unfolded to them my plans and specifications, explaining 
the advantages of the hydraulic system I had adopted, 
and by 11 o’clock they were ready to consider the cost. 
This I was ready for and I had a contract which | 
handed to Judge Hvydenfeldt, 
He pronounced it satisfactory and remarked that as the 
Union Iron Works had not he 
would consider a motion to either adjourn or award the 
contract to the Risdon. They decided to award the con- 
tract, which was duly signed, and, as I was folding up 
my papers, I. M. Scott came rushing in with his plans, 
just five minutes late. That was the only time T got the 
better of Mr. Scott—it was om nerally the other way. 


president of the company. 


put In an appearance, 


The indirect-air system of heating is giving good results 


in many foundries. Pure air is drawn in by a large blower. is 
warmed by being passed over suitable hee*'ng coils or radia- 
tors, is forced through large pipes overhead or along the 
walls, and is then delivered to all parts of the foundry in 
large volume but at low velocity Roof ventilators or suc- 
tion fans remove the air after it has given up most of its 
heat. This system provides not only heat but also ventilation. 
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Work of the British National 
Physical Laboratory 


SPECIAL CORRESPONLENCE 


The report of the British National Physical Labora- 
tory, Teddington, issued by the general board, makes 
reference as usual to the eternal want of money, although 
as the result of the year’s working a balance of about 
€2745, ($13,725) has been carried to the general fund, 

36 per cent, and 


£25,142 


the income having increased by about 
reaching €43,717 of which 
($125,710) was received by Wa\ of for tests, and 
£2533 The labora- 
tory undertakes, for instance, engineering research On 
behalf of the Institution of Civil Engineers, receiving 
for this, as in former £500 ($2500). 
grant of £200 ($1000) being made for alloys research 
on behalf of the Institution of Mechanical Engineers. 
That the work is growing is indicated by the fact that 
goods to the value of nearly £500,000 ($1,500,000) were 
sent for test during the vear under review. 

The three principal divisions of the laboratory relate 


($218,585), sum 
fees 


($12,665) for special investigations. 


vears, another 


to physics, engineering and metallurgy, respectively. To 
take only the engineering section, the work of the year 
ranged from the effect of pressure on structures, 
chiefly the high-level girders of the Tower Bridge, to 
he the subject of a paper before the Institution of Civil 
of keys and 


wind 


Kngineers, to experiments on the resistance 
keyways to reversals of stresses, work also having been 
undertaken on aéronautics, road materials, vibration of 
St. Paul’s Cathedral and the Clock Tower at Westmin- 
ster and on brake linings. As to the key tests, these so 
far have been but preliminary in character. A machine 
has been obtained in which the shaft under test is 
«lamped to the bed at one end, at the other a cast- 
iron hub is keyed and rocked by means of two air-moved 
pistons, so that alternating torques may be applied to 
the shaft with a maximum value of 80,000 in.-lb. The 
tests are being continued and will probably be directed 
toward determining exactly how a key should be fitted, 
that is, top and bottom or sides or both. 

In screw threads the work is undertaken generally by 
the physics department. It is specially significant that 
correspondence between Doctor Glazebrook, the director 
of the Teddington Laboratory, and Doctor Schlesinger, 
of Berlin, suggests in connection with the standardiza- 
tion of screw threads “that a large majority of the im- 
portant German firms holds that if international stand- 
ardization is to be brought about it must be on the basis 
of the Whitworth form of thread.” 


Testinec Pree Tirreaps 


A machine for quickly testing ring screw gages is one 
of the requirements of the laboratory, which, the report 
states, has been assigned the duty of procuring and 
verifying the international gages for pipe threads. At 
present, five measurements are made in connection with 
ring screw gages, namely the full, effective and core 
diameters, the pitch and the angle and the complete in- 
vestigation taking much time, costs more than can be 
( harged, 

Johansson gages are used for measuring the core di- 
ameter, aided, it is stated, by a holder with special 


rounded end pieces. For the effective diameter hard- 
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cned-steel Hoffmann balls of known size are employed, 
about half-way down the sides of the thread. Johansson 
gages are used to determine the distance between the 
balls, which are placed two on one side of the gage sep- 
arated by an odd number of threads, and one opposite. 
Johansson gages are also employed for determining the 
full diameter, which is measured “by a sharp point 
mounted on a piece having a well finished flat base, to 
which the Johansson gages are attached, completed with 
a rounded piece, making contact in the crests of the 
threads opposite the point.” The core diameter being 
known, the full diameter is obtained, for by the method 
the measurement is of half the full, plus half the core 
diameter. 

One other point in connection with screw threads will 
confirm workshop knowledge. On behalf of the British 
Engineering Standards Committee, the laboratory au- 
thorities have, been making tests on British Association 
screw threads and this work is to proceed in conjunc- 
tion with a firm of gage and tap makers. It has been 
definitely ascertained by measurement that as regards 
tapped holes neither pitches nor diameters agree with 
the taps, the differences varving both with the character 
of the tap and also with the metal in which the thread 
is cut. <A considerable number of other investigations 
are being continued—the efficiency of motor-car gearing, 
for instance. The effect of viscosity and quantity of oil 
in gear boxes will be determined, the boxes to be elec- 
trically heated to known temperatures. 


by 


LABORATORY LArGeLy Usep 


The number of tests on apparatus, and the like, made 
last year in the physics department, namely, 64,202, 
though certainly not a record, indicates the extent to 
which the laboratory is directly useful to British indus- 
tries. The tests are divided as follows: Electrical meas- 
urements, 259; electrotechnics, 3828; photometry (most- 
1142; heat (mostly thermome- 
ters), 28,156; radium preparations, 7; 7846 ; 
metrology, 4799; and taximeter testing, 18,185. How 
far the engineering workshop calls on the laboratory 
is suggested by the fact that end gages were tested 
to the number of 381: evlindrical gages, 27; screw 
gages, taps, and the like, 86°; micrometers, calipers, 9; 
measuring instruments, 3. It can hardly be said that 
the use shown here is excessive, and apparently it is 
more than two years since a lead screw was tested for 


ly incandescent lamps), 
optics, 


an outside firm. 


Provision Or ARTIFICIAL 


LIGHTS 


THE 


One other point may be noted. The British authori- 
ties intend, if possible, to compel the provision in factor- 
ies and workshops of a definite amount of artificial il- 
lumination, varying with the different industries, A 
departmental committee of the Home Office is sitting 
on the subject, and the director of the laboratorv is 
chairman. As the result of a grant by the British Treas- 
ury, an experimental room, 20x12 ft., has been equipped 
at Teddington, and in it the illumination can be varied, 
the report states, from the lowest values up to 20 ft.- 
candles. The committee concerned will issue a report on 
the work. Finally, the bureau of the International II- 
lumination Commission is at the laboratory. 
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The First Unit of the New Ford 
Machine Shop 


By 


SY NOPSIS—A shop plan which is complete in itself and 
yet allows for indefinite expansion. The units are 200x 
846 ft. and sia stories in height. Exceptional facilities 
for handling both raw and finished material from the 
freight car to any part of any floor, or vice versa. A plan 
which might easily be modified to almost any require- 


men ts. 


The new machine shop of the Ford Motor Co., Detroit, 
Mich., is unique in many ways. Or it might be more cor- 
rect to say that it will be, as the shop already erected is 
but a small portion of the total, and yet this is a six- 
story building, 200x846 ft. This, not all 
available floor space, for as can be seen in the plan, the 


however. Is 

















Fig. 1. CENTRAL CRANEWAY oF New Forp 


shop is divided into wings or bays. These are separated 
by light wells which also serve as crane-ways for the 
economical handling of both material and product. 
mm : - 
rhese light wells do not entirely separate the different 
bays, which are joined at one end into what we might call 
The bays 


are also joined by bridges on four floors as can be seen 


a concourse if it were not in a machine shop. 


in Fig. 1, these being about the center of the bay. 

The general appearance of each floor was shown in Fig. 
1 of the article which described the heating, ventilating 
and air-purifying system. The light well and its char 
acteristic features are shown here in Figs. 1 and 2. These 
also give a general idea of the floors near the crane ways. 

To keep to round numbers, the light wells are 40 ft. 
and the shop bays 60 ft. in width, the connecting con 


Frep H, CoLvIn 


course at the end being of about 20 ft. in width. This 
makes the light well and crane-way about 820 ft. long. 
The columns are 20-ft. centers so that distances can be es 
timated with fair accuracy from the photographic illus 
tration. 

Between every third pair of columns a loading plat 
form projects as can be seen, guarded by a continuation 
of the railing which surrounds the shop floor on this 
side, this railing was set into the form before the con- 
crete Was poured, 

It will that 
staggered vertically, that is, no platform comes directly 
This he ' 
any given line of columns from top to bottom. With this 


be noted these loading platforms are 


over or under another. ean seen by following 
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Exp CRANEWAY. TEMPORARY 


Wann at Lerr 


10a ~) 
Snoop ig. . 


arrangement the crane has free access to every platform 
without being hampered by the one above it. 

These platforms are approximately 7x10 ft., occupying 
about In 
order to at these points, the 
girders have been reversed wherever a loading platform 


half of the free space between the columns. 


give an unbroken girder 
was desired, being placed below the floor at these points. 
As this oceurs between every third pair of columns, it 
allows the girders in the two intervening spaces to be 
placed above the floor so as to form a low wall to pre 


vent material from being pushed over the edge. 


Tue Temporary War 
The crane-way in Fig. 2 is at the side of the unit so far 


completed. The wall on the left is but temporary an<d 
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will soon be replaced by the next bay of the shop, cor- 
responding to the one on the right. The small rectangu- 
lar openings in each column are for electric wiring for 
power or other purposes, so that current can be had at 
any point with a minimum of outside wiring. The roof 
trusses are steel and fitted with Fenestra sash. 

Each crane way has a standard-gage railway track in 
the center so that freight cars of material can come in 
and be unloaded directly where wanted, saving all re- 
handling. In the same way, finished products such as 
motors, frames, and the like, which are shipped to the dif- 
ferent assembling plants for final distribution, can be 
loaded directly on the cars from any part of any floor. 

Fig. 3 is a floor plan which gives a good general idea 


of the building—the narrow floor spaces in the bays, 60 
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on some floors, to prevent possible headway in such de- 
partments as those for upholstering or top making. 
When it is considered that this is but the first of a 
series of shop buildings, the number to be decided by the 
requirements of the business, and that this is in addition 
to a plant which has turned out over 1400 cars in a single 
day, some idea of the future possibilities may be obtained. 


Graduating on a Gear Cutter 
EDITORIAL CORRESPONDENCE 

The method of graduating heavy planer saddles in 

the shop of the Cincinnati Planer Co., Cincinnati, Ohio, 

is to mount a saddle on the arbor of a gear cutter, as 

shown at A, and do the graduating with a special tool, 
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3. A PLAN View or OnE UNIt or THE NEW 


SHOP 


ing platforms are shown in outline on the floor plan and 
the small, partial elevation at the side. The particu- 
lar floor shown, joins the older building, those above be- 


ing higher and not connected in any way. 
ELEVATORS 


The large elevators are shown at the ends and down the 
bays, as well as the stairs and toilets. The ventilating 
W indows Oh Cag h side ol the crane Way, open to circulate 
air in summer. Beside these are also small saw tooth sky- 
lights which help to make it light on the upper floor. 

The supporting columns are square except on the two 
upper floors, as can be seen by a careful examination of 
Figs. 1 and 2. 

What appear to be two tracks in the erane-way in the 
plan view are the raised platforms on each side to fa- 
cilitate loading and unloading of material. 

In addition to a liberal supply of sprinkler heads, large 
hand fire-extinguishers are placed on every other column 


Ff, held in a vise clamped to the cutter carriage. The 
seddle shown is 28 in. square and the spacing for the 
graduations on it is obtained by gearing the machine ‘to 


As 


index as for a gear of the same number of teeth. 














GRADUATING ON A GEAR CUTTER 
the saddle is indexed, the graduations are eut in by 


Means are 
graduation 


moving the small hand lever up and down. 
provided in the device for cutting every fifth 
longer than the others, as usual. 
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Drilling Operations on Motor 
Starters 


By Roperr 


SY NOPSIS—The jigs used in making the motors and 
dynamos for self-starlers are shown. The various opera- 
It will be notwed that; 
when machining some of the parts, the operations are 
By th is nie thod it has 


been found that production is ine reased. 


tions are also given in detail. 


subdivided, using several tools. 


The operations here described are those used by Gra\ 
& Davis, Inc., Boston, Mass., for manufacturing starting 
motor equipment. 

Fig. 1 shows the jig used for drilling end plates for 
the motor frames. The part is located in the jig by 


MAWson 


tion on the end plates. The part is located by the large 
A, which fits into the machined hole in the center 
of the plate, and sets over the two pins B, which fit into 
the two reamed holes machined in the previous operation. 

With the plate in this position, two gage No. 1 holes are 
The jig is 
surface the 

One of the drilled 


stud 


drilled and a 14-in. hole drilled and reamed. 
then turned until the 
table, and the operation Is repeated. 


over upper rests on 


plates may be seen at C, 


DRILLING Enp Caps 


The halftone Fig. 3 shows the jigs used for drilling 











Fic. 1. Jig ror Moror Enp PLATES 





Fic. 2. 








SECOND DRILLING OPERATION ON END PLATES 


~ 








Enp Caps 


Fie. 3. DriItuinc THE DYNAMO 


means of a stud which fits into the large center hole 1, 
drilled in a previous operation. 

The part rests on the pins, the screw 2, when tightened 
down, holding the piece securely. In the drilling opera- 
tion, two 
25/. -in. holes are drilled, the drills and reamer lb 
One of the finish- 


3.-in. holes are drilled and reamed and four 
ing 
guided by bushings in the jig cover. 
drilled pieces may be seen on the left of the jig 

The halftone Fig. 2 t} Pe tae 


shows ' second 











Fig. 4. Macuwintna Moror THovsings 
dynamo end caps This operation is performed on a 
Leland six-spindle drilling machine. ‘The casting is 
located in the jig A by a stud which fits into the large 


center hole machined in a previous operation. The three 
screw-clearance holes are then drilled, using the Baush 
multiple-spindle head shown. 

The jig is then moved to the next machine spindle 
and two holes are spotted with a No. drill. The part 
and jig are then moved to the next spindle and two holes 


hed 
~ 
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are drilled with a No. 33 drill. The jig is again moved 
and four holes are drilled with a No. 35 drill. The cast- 
ing is then removed from the jig and placed in the sec- 
ond jig B, being located in a similar manner with a 
center stud. The holes first drilled are spot faced in 
this jig. his tool in actual practice is used under the 
fifth spindle of the machine, the various operations thus 
following along in a continuous order. One of the finish- 
drilled parts may be seen at C. 

Fig. 4 shows the method used for drilling motor hous- 
ings. The casting is located in the jig by means of the 
turned inside surface of the flange. It is held against 
the jig with a stud, washer and nut. The drilling opera- 
tion is performed on an eight-spindle “Natco” drilling 
machine, when eight 1*/,,-in. holes are drilled in the 
flange. One of the drilled parts is shown on the right 
of the jig. 


Jig ror Moror Frames 


The illustration Fig. 5 shows the jig used for drilling 
the sides of motor frames. The part is located in the 
jig by setting on button-head pins at .1 and stop pins at 
B. The piece is then forced down back onto these stop 
surfaces, using knurled screws as ( and another screw 
in the cover. When the piece is in position in the jig, 
two 34-in. holes are spotted and two other 3-in. holes are 


drilled and reamed. The jig is then turned over and two 
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DRILLING GEAR HovusiNGs 


The halftone Fig. 7 shows the jig used for drilling 
gear housings. The casting is located in the jig by means 
of fixed pins against which the casting is held, using the 
screw A. The screws B through the cover force the cast- 
ing down onto its base, which has been machined in a 
previous operation. When the gear housing is in position 
in the jig, four **/,,-in. holes are drilled and two 14-in. 





B 
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Fic. 6. Jic ror DriLLInG 
Moror-FRAME 


EvGes 


Fira. 5. Jig ror Dritt- 
ING Moror-FRAME 
SIDES 




















GrAr-Housincs or Moror 


FRAMES 


JIG FOR 


%¢-in. holes are spotted on the opposite surface of the 
frame. 

The jig is then turned on end and two 3¢-in. holes 
are drilled and reamed and four holes are drilled to suit 
Slip bushings are provided to 
One of the finish-drilled frames 
may be seen resting on the jig at F. 

Fig. 6 shows the jig used for drilling holes in the 
The piece is located on the 


3,-in. 24-thread studs. 
suit the reamed holes. 


edges of the motor frames, 
ends over two dowels and the screw plug .1, made with 
a turned part to set in the large hole of the frame, is 
tightened down and brings the part into correct align- 
ment. When the frame is in position, four gage No. 1 
holes are drilled and one 14-in. hole is drilled and reamed. 
The jig is then turned over and the operations repeated. 
One of the finish-drilled frames is shown at B. 





DrILLING THE LAarae Hote In Gear-HovusiIne 
(‘OVER 


Fig. 8. 


holes are drilled and reamed. The jig is then turned 
over onto its opposite face and four **/,,-in. holes are 
drilled and two 3-in. are drilled and reamed. 
One of the finish-drilled parts is shown at (. 

Fig. 8 shows the jig used for drilling the large hole 
in gear-housing covers. The casting is located by a 
stud, which fits into the large center hole in the base, 
which has been previously machined. An open washer 
is then placed over the boss back of a shoulder on the 
stud. This is then drawn down with the knob A and 
the casting is thus drawn down onto its machined base. 
The casting is also lined up by resting on the finished 
surface B, which is made a corresponding distance from 
the hole, which is maintained by the machined surface on 
A 5-in. hole is then drilled and reamed 
The jig is then turned 


holes 


the casting. 
in the ear of the housing cover. 
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over on its opposite face and the machining operation 
is repeated. The tools used may be seen in the illustra- 
tion and one of the finish-drilled parts at C. 


Jia FoR Dritting DyNAMo FRAMES 


The illustration Fig. 9 shows the jig used for drilling 
dynamo frames. The casting is located by setting over 
a large plug and against the machined surfaces on the 
feet. When the piece is in position, six holes are drilled 
for No. 10-32 screws; also eight 
for 8-32 screws and two No. 18 holes. 
faces are provided on the different sides of the jig so 
that it will stand at right angles with the holes to be 
drilled. One of the drilled frames may be seen at the 
left of the jig. 

Fig. 10 shows the jig used for drilling the gear-hous- 
The casting is placed in it, the finished base 


- ga. holes, five holes 
Machined sur- 


ing cover. 
setting on a dowel, and located with the boss A, which 




















Fig. 10. Jiag ror Grar- 
HousinG Cover 


Fie. 9. JiG ror DRILLING 
DyNAMO FRAMES 


w 
~ 
~? 
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(’ is then placed onto the casting, being located by two 
studs, and the spring plunger /), setting under the cast- 
ing flange, supports it. When the casting is in position, 
” drilled. 

One of 


Two 
the 


four eqn. and one aah. holes are 
\4-in. holes are also drilled and reamed. 
finished pieces may be seen at the left of the jig. 

tools used for machining 
| is used for drilling the 
the 
using a stop collar on the tool, No. 15 


pin hole. The jig is of the latch type and the piece is 


Fig. 12 shows some of the 
gear shifter forks. The tool at 
pg7in. hole and counter-boring both sides of 


| OSS, 


also drilling a 


forced back into position with the knob screw B, 

The counter-bore and bushing used for this operation 
are shown in front of the jig. The tool in the center is 
used for straddle-milling the fork sides. The fork is held 
the drilled hole in 


milling the inside surfaces 


in the fixture locating by the boss. 
The third fixture is used for 
of the forks. These are located on a pin C and held in 
position with the screw in the jaws /). For both milling 
cutters are used, with spacers to pro- 
the One ol 


operations, gang 
the 
the fork forgings 


vide correct distance between cutters. 
is shown at £. 


The Corporation School vs. the 
the Public Trade School 


By ENTROPY 


Two factions entertain entirely opposite views on this 
subject. One thinks that the only reason why the public 
education is because 


the 


has anything to do with industrial 


the other 


manufacturers are remiss in their duty: 














Fig. 11. Jig TeMpLatTe ror Hovus- Fig. 12. 
ING-COVER FLANGI 
sets into a V-block : the screw B, tightened down onto 


the casting, forces it back against the block. 

The screw C is also tightened down to assist in hold- 
the casting on the finished surface of the jig. A 
and reamed and an 0.44-in. 


The jig is then placed 


ing 
7.-in. hole is then drilled 
hole is also drilled and reamed. 
on its opposite surface, feet being provided as may be 
seen to bring the surface into correct alignment, and the 
operations are repeated. 

The slip bushings used in this operation are shown on 
the table in front of the jig. One of the finish-ma- 
chined castings may be seen at J). 


DRILLING GEAR-HovusiING CovERs 


The jig template used for drilling flange holes in the 
Fig. 11. The 
3, which fit 


gear-housing cover is shown in piece is 


located over two studs, A and |] into holes 


machined in the previous operation. The jig template 





MACHINING GEAR-SHIPFTER 
ForkK 


a 
[OoLsS FOR 


thinks that no manufacturer ought to be allowed to have 
anything to do with the training of workmen. 

doing 
the 


Those who feel that the manufacturers are not 
their duty 


mass of statistics compiled for the Association of Cor- 


may be interested in a few figures from 


poration Schools. 


Seventeen railroads have schools : 13 of these make 


complete reports so that the number of apprentices, the 
length of time which they spend in the school per year 
and the number of 
These 13 roads report 2,400,000 apprentice-hours in their 
courses. That is, 


prentice in school that number of hours in four years’ 


vears in the course can be obtained. 


they have the equivalent of one ap- 
time, or, since that is crowding his time, it is the equiv- 


alent of 200 apprentices in school 3000 hr. per year for 
a four-vear course. 
Then the General 


tadv, Lynn and Pittsfield. 


Elec tric Co. has schools at Schenec- 
These schools include in their 








8 AMERICAN 


report all the time that the apprentice spends in the 
shop as well as that spent in the class room, so that the 
basis of comparison is not the same as with the railroads. 
They report a trifle over 10,000,000 apprentice-hours in 
four-year courses, of which approximately 1,500,000 are 
class-room work of the nature of that reported by the 
railroads. 

There are 34 other manufacturers who report schools, 
some only in the making, but of these 16 show about 
1,600,000 apprentice-hours in four-year courses. Five 


out of these, however, made their reports on the same 


basis that the railroads did, so that there is probably 
more being done than would appear at first sight. 
‘Vhe total number of men and boys touched by this 


corporation-school movement is a trifle over 7000, which 
is almost exactly the number that were in the state- 
aided schools of Massachusetts last year, so that it can 
hardly be said that capital is wholly dead to the need of 
training skilled mechanics. 

There is one thing that is distinctly in the favor of 
the corporation schools, and that is that there is no ques- 
tion in their minds, or in the minds of their supporters, 
as to what is their aim. They all want to select the best 
available boys and train them to be the best possible me- 
There is no flirting with social uplift about it. 
r for all boys, and for the 


chanics. 


They wish every good thi: 
most part they are willing and able to give every boy 
a chance who has shown by his past conduct that he is 
steady and likely to be willing to do his part toward 
making himself a good mechanic. They usually insist 
that candidates graduates the 

grades, which is really no hardship, as the passing of 


shall be of grammar 
these grades neans solely that the boy has hot played 
truant very much my 
belief that of all the mass that is cited as being unable to 


and is mentally sound. It is 
complete eight grades of the grammar school by far the 
most have simply not been at school, either with or with- 
out the connivance of their feel that the 
public trade schools could well take pattern after the 


parents. = | 


corporation schools in this respect, and leave the matter 
of social uplift to the social forces and concentrate on 
the job in hand. I feel that the trades need the strong- 
est possible workers, and that the problem of the unskilled 
worker, his education and his surroundings is another 


story. 


THe DirFERENCE IN THE "TRAINING 
It is natural to expect, and we also find that the publie 
trade schools are in a position lo give a much broader 


training. The corporation school of necessity centers its 
training closely around not merely the trade taught, but 


those parts which are practiced within the walls of that 


particular shop. Even the class-room work is held 
closel\ to the jobs in hand. The public s« hool, however, 
in most cases goes out further into the range of the 
pupils’ other associations in life, political, social and 


economic. It treats him more as a unit in the world at 
large, while the corporation school treats him as a unit 
in that particular shop. 

All the schools that are connected with corporations 
are connected with what would be called large shops. In 
fact, it seems unlikely that a small shop could do much 
in that line without letting some vital part of its work 
The only outlook that these shops have is the 


prospect of geluiag graduates of public trade schools or 


suffer. 
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else continuing to pick up what comes along, as in the 
past. Both kinds of unless the 
public wishes to take upon itself the burden which the 
larger corporations are evidently willing to take upon 
themselves, and which without much fuss they are doing 
to a much greater extent than is generally suspected. To 
be sure, on the face of these records it would appear that 
the General Electric Co. is doing more than all the others 
together, but that is only as shown above, on account 
of the difference in the way the figures were reported. 
As a matter of fact, they are probably doing only about 
a quarter of the whole work, so that the movement is by 
no means centered around that one company, but is well 
spread out geographically as well as into a considerable 
variety of industries. 


schools are necessary 


Coloring Tools by Case- 
Carbonizing 


By E, T. LANHAM 

Tools that sell must be properly designed, made and 
finished. Finish may or may not add to the utility of the 
tool, but it must be considered as essential to a success- 
ful selling campaign. Ac such, finish represents an addi- 
tional item in manufaeturing expense and obviously be- 
comes a question of vital importance to the producer. 


, Gas Outlet 




















CoLor HARDENING 


FURNACE AND Batu 


Kia. 1. 


There are many finishing processes used to produce 
effects on tools of different kinds as the taste of the manu- 
facturer dictates or the trade demands. These range from 
ordinary polishing to enameling, lacquering and case- 
carbonizing. It is with the latter process that this article 
will deal. Everyone is familiar with the beautiful deep- 
toned and variegated effects seen on wrenches, pliers and 
such tools, which have been subjected to the case-carbon- 
izing process, and this kind of finish is considered to add 
a definite selling quality to the tool so prepared. 

Various case-carbonizing processes have been developed 
to produce this variegated combination of colors referred 
to, the most common of which is to pack the tool in a 
mixture of charcoal, bone meal and prussiate of potash in 
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a cast-iron box, heating it in a temperature of 1500 deg. 
F. for from four to eight hours, and quenching in a 
bath of clear water agitated by an air blast from a pipe 
projecting through the bottom of the qvenching tank. 
This method will produce oxidation, but it is expensive 
and slow, and where the output is large, extensive fa- 
cilities are required. 
THE 
Believing that a more rapid and economical method 
of producing the same results would be of value to manu- 
facturers, I have carried out a series of experiments in 
the heat-treatment laboratory of the University of Illi- 
nois, over a considerable period of time to determine 
if such methods were commercially possible, After re- 
peated trials a process has been developed which produces 
beautiful coloring in a fraction of the time required by 
the usual method of pack hardening. ‘The experiments 
were conducted with the regular laboratory equipment 
which is similar to installations in the hardening depart- 


EQUIPMENT 

















Fig. 2. Arrer TREATMENT IN SpecIAL Baru 


ments of modern manufacturing plants. Reference to 
Fig. 1 will give a clear idea of the general facilities. 
These include a gas-heated cyanide furnace with pressed- 
steel crucibles and suitable pyrometer connections. Ad 
jacent to and conveniently located near the furnace is a 
round quenching tank for holding the prepared coloring 
bath. 
ene for hardening steel. In 
the regular 
if such is not available, the 
easily and cheaply provided. 

The two essentials are, the cyanide furnace, preferably 
tank with a 


This arrangement will be recognized as a common 
the experiments referred to 
Was used, but 


steel-hardening equipment 


] 


necessary facilities can be 


with steel crucibles, and a substantial iron 
water capacity of at least 20 gal., 
pipe is attached at the bottom near the center. 
should project through the sheet about % in. 


to which a Y%-in. ai 
The pipe 
A water 
supply and drain pipe are also requirements in this tan! 

With this equipment in working condition, fill the tank 
with distilled If this is not and the 
water to be used contains mineral matter in suspension, 
add 114 lb. common washing soda (Na,CO,), or if vege- 
table matter is present, add 11% lb. saltpeter (KNO,) 
to each 8 gal. water. While distilled water is preferable, 
good results can be obtained by the use of water treated 
as above. 


water. obtanable 
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THe Metruop 


Fill the crucible with sufficient potassium cyanide, 


95.99 per cent, pure, to cover the pleces to be treated 


and bring it up to a temperature of 1500 deg. F., and 
regulate the burners to maintain this temperature. Use 
a pyrometer in determination of temperature. All pieces 


should be polished and carefully cleaned of all oil and 
dirt. 


tained, so it is advisable to have a highly polished surface 


The degree of polish largely governs the effects ob- 
to secure the finest combination of coloring. Inversely a 
less degree of polish will produce a less effective coloring, 
but the appearance of the tool in this respect is a matter 
of choice governed by manufacturing expense and selling 
prices, 

With the temperature of the furnace at 1500 deg. F., 
immerse the tools in the eyanide until they attain the 
same temperature as the bath, which may be ascertained 
by raising the tools from the bath at regular intervals. 
When this point is reached, remove them and quench 
immediately in the coloring bath with the air blast turned 
on sufficiently to the 
water. Hold suspended in the bath until the metal is 


cause considerable agitation of 
cool enough to be handled, then place them in some sub- 
stance, such as sawdust, to absorb all moisture and leave 
them perfectly dry, A coat of light oil will serve to bring 
the color out more clearly and also preserve it for a longer 
time, 
Tools 


shown in Fig. 2. 


treated in this manner will those 


appear as 


The total time required for the process, 


with tools such as those illustrated, will approximate 
two minutes after the baths are prepared. Contrasted 
with a time of four to eight hours under the usual pro- 
cess, the efficiency of the new over the old method is 


at once apparent. Rapidity, the simplicity of the process 


and the cheapness of the materials emploved, are the im- 
portant features that will appeal particularly to the 
manufacturer who is seeking to reduce the cost of his 
product without sacrificing quality. 


Lathe Speeds and Capacity 


By F. HW. Epwarp 

Qne pecultaritvy of several designs engine lathes 1s 
that thev are lacking in power on the fastest and slowest 
speeds on the cone. This was not marked until ambi- 
tious designers tried to run the back-gear ratio up over 
1 23. If the ratio is larger than ihat, it is almost 
impossible to get an considerable driving power on 
either end step except by n ng the counter cone one 
step larger than the head cone. This is objectionable 
because it makes it necessary to speed the countershaft 
slower than it otherwise w ”, Which reduces the 
power of the lathe at all speeds. The most obvious cure 
for these ailments is to leave off the end steps, cutting 
the cone down to three steps and then getting back the 
lost speeds by double back gearing 

Then the designer finds that he has fallen out of the 
frving pan into the fire. To eep up the year ratios 
necessary to make the speeds come in geometrical pro- 
gression he has to cut the size of the cone gear for the 
large speed ratio down so small that he cannot get much 
of a spindle through it, to sav nothing of having the 


fashionable size hole through the latter. Some of the 


older designers vears ago got around this by making 
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the back-gear shaft project so as to carry a small pinion 
which meshed with a gear cut on the faceplate. When 
their speeds were looked over, however, it was found 
that they had two and sometimes three speeds (with a 
four-step cone) that overlapped. They made a virtue 
of necessity and declared that that was done with intent 
so as to give the operator a choice of using more or less 
power at the same speed, according to the chip which he 
was to take. All of which reminds one of the story of 
the man who cut two cat holes through his barn door, a 
large one for the old cat and a small one for the kitten. 

All this has been said as an introduction to let me go 
on and say that I feel we have always made a mistake in 
trying to furnish a lathe with speeds enough to cover its 
whole swing. Why should we expect a 16-inch lathe to 
turn everything from a 14-inch wire to an 18-inch pulley, 
and do it at all speeds from 20 to 100 ft. per min. ? 

The trouble apparently began some 60 years ago, when 
William A. Wheeler brought out his patent drop-swing 
carriage. This was a contrivance by which the part 
which corresponds to the cross-side had bearings on 
the two wings of tho carriage, and also on the part of 
the bridge, which was a sort of suspension bridge, curved 
down between the ways so as to make it possible to turn 
nearly the whole swing of the lathe and yet let the car- 
riage pass under. From that time on people have tried 
to cover the whole swing of the lathe with available 
speeds and then have deliberately turned around and 
really used only those that fitted work small enough to 
swing over the carriage. 

What I would suggest is that someone with an abund- 
ance of nerve bring out a lathe with possibly only six 
changes of speed and a comparatively low back-gear 
ratio, but with the slowest speed giving about 50 ft. per 
min. on the largest diameter that will swing over the 
rest. Then if anyone wanted to use it up to the full 
swing he could do so at a cutting speed of about 100 ft., 
and he could nibble off quite a bit of stock at that speed. 
But if he really wanted to make money he would put 
small enough work in the machine so that he would 
have ample power to push it to the limit of the strength 
of the work itself. 

It might possibly be just as well for him to rate the 
machine by its available swing rather than its nominal 
swing, which would be starting a new and good fashion. 

The nominal size of lathe, has no parallel in any other 
A 16-inch lathe swings anywhere from 
do not once in a 


machine tool. 
16144 in. to 18 in. 
dog’s age, and it swings some unknown amount where 
The only excuse is like the 


where vou use it 
vou do use it every day. 
one for the box of strawberries which everybody knew was 
Everybody was supposed to fiud out by ex- 


not a quart. 
So no one is supposed to start a 


perience that it wasn’t. 
machine shop who is so green as not to know that a 20- 
inch lathe is not one on which you can turn a 20-inch 
shaft. He may be confused found that a 
20-inch planer was one on which you could plane work 
20 in. high and wide, but that is his lookout. 
Someone will rise up and say that no one that is up 
to date buys cone-driven lathes any more. As a matter 
of fact, some of us old fogeys think the geared-head 
lathe too expensive and too much inclined to wear noisy 
and chattery to be used for manufacturing purposes if 
a cone-driven lathe can be had that will give somewhere 
near uniform driving power over the small range of 
diameters that are usually covered in such work. 


hecause he 
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Through the Inspector’s 
Gage 








Reflectors should be looked upon as a defijiife part of 
a filament lighting system for they add from 30 to 50 
per cent. to the illumination which would be furnished 
by bare or unequipped lamps. 

* * * 

Every manufacturer should remember that the cost 
of fuel is not as important as what can be got out of 
fuel, for the heat treatment of metals is the basis of many 
important operations. 

aK * a 

It behooves every man to examine himself oecasion- 
ally as to what he really does with his time during his 
working day; it is astonishing to see how few men really 
have time to do their work justice. 

. * 

Anything which helps the shop superintendent to keep 
a track of both helps and hindrances to production is of 
great benefit and automatic counters have therefore, a 
widely extended field of usefulness. 

* is ok 

That washers of some compressible material slightly 
larger than the flange be used on grinding wheels be- 
tween the flange and the wheel, is the advice of the grind- 
ing committee of the National Machine Tool Builders’ 
Association. 

os 

Every draftsman should remember that what his chief 
wants to see is ink going on the tracing cloth. It is 
far better to be able to do simple computations accurately 
and to the end, than to be able to do intricate problems 
but not able to use the answer. 

‘ @ « 

In the manufacture of steel belts which are to some 
extent displacing leather and cotton drives in Europe 
the material is charcoal steel rough rolled and from 
0.078 to 0.35 in. thick by 0.4 to 7.87 in. wide with a ten- 
sile strength of about 212,800 Ib. per sq.in. 

The futility of filing schemes is usually due to their 
narrowness. It was suggested that some company should 
be formed which would file all the articles concerning a 
certain trade or profession and from which, for a small 
fee, information could be obtained by those interested ; 
this information being concise, full and untodate. 

* * & 

Experience with broaches has shown that where possi- 
hle, it is as well to keep three of the teeth always at work. 
This directly affects the spacing of the teeth as it crowds 
them together in a small hole and spreads them apart in 
a long one; as the amount of chip increases with the 
length of the hole this takes care of this problem nicely. 

* * # 

A large part of the preventable loss in factories is 
caused by delays in getting work through the shop in 
such proportions as to render the progress of erecting 
definite and certain. A system of careful watching of 
the consumption of parts and a prompt report of any 
shortage will minimize this trouble. There are various 
systems of handling these reports and one of them should 


be installed. 
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Letters from Practical Men 
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Adjustable Guard for Milling 
Cutters 


The milling-cutter guard shown in the illustration has 
an advantage over guards of the rigid type, as the risk 
of injury by being caught between the cutter and the 
guard wings A, is eliminated, the wings being flexible in 
the outward direction. Another good point is that the 
wings can be lifted simultaneously with one hand with 
out loosening any screws or wing nuts. 

It will be noticed that the wings are held down to an 


adjusting cone by a small tension spring B which in 
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GUARD Minune Currers 


ADJUSTABLE 


FOR 


turn holds them out of the way when, as shown by the 
dotted lines, they are lifted, the spring being above or 
below center when the wings are in these respective po- 
sitions. The adjusting cone C has a knurled end and is 
screwed into the body which is of cast iron, adjustments 
for different sizes of cutters being made by its move- 
A knurled nut /) is emploved to lock the cone 
when adjustments are made. 


ments. 


A. KIRKLAND. 
Leicester, England. 
& 
Cutting Scrolls 


To cut a scroll thread is something of a job, and wher 
many are to be cut to attempt it on anything but a spe- 
cally equipped machine is out of the question, The 
Weod Turret Machine Co., Brazil, Ind., makes a great 
many their tilted-turret For 
cutting these scrolls a lathe has been fitted as shown in 
Fig. 1. Two of the types of scrolls cut on this machine 
are shown at A and B, 
lead. As arranged, either single, double or quadruple 
threads may be cut on the machine. The proper pitch 
of the scroll thread is obtained by change gears at th 
back end of the spindle, which are connected through a 


scrolls for use on lathes. 


A is quadruple and B singk 


3 


DAAEDAALLS AEE TOULUAENT LALA VONLUATTTT 


universal jointed rod and bevel gears to the cross-feed 
Originally the 


screw, as shown. changes in settings 


needed fol double or quadruple leads were obtained 


means ol a slotted collar C and latch dD, but this Was 
not sufficiently accurate and another method is now em- 
ploved. 

The eperation of the cutting tool is better shown in 


The cutting tool A is carried in the block 2, 


right 


Fig. 2. 


which angles to the cross-slide. 


lever D this block 


slides in ways at 


Bv means of the toggle joint C and 


——————— 

















Fig. 1. Scroti-Currinag MACHINE 
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Fie. 2. Tue Currine-Toot MeciAaNnism 
mav be quickly moved in or out. This gives a quick and 
convenient method of drawing the tool clear of the 


work when reversing at the end of a « it to run back to 
the starting point. The back action of the lever D) not 
only withdraws the tool from the work, but automaticall\ 


This 


st roke, engages a 


feeds it up enough for thr next cut, is done hy 


} 


means of the dog F which, hacl 


on the 


rate het wheel on the bac k ol thy bevel real This bevel 
gear meshes with another on the outer end of the feed 


SscCTCW (;, 0 that as the feu! is revolved the block To 
Which the lever D is attached is me ved the required 
amount toward the work, Means are provided for ade 
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justing the stroke of the dog lever to give the necessary 
amount of turn to the ratchet wheel. 

The change-gear and multiple-lead arrangements are 
shown in Fig. 3. The and B are not 
changed for the regular run of work, but the small 


gears A 


two 




















Fig. 3. CHANGE-GEAR ARRANGEMENT 


pinion gear on the shaft C may be easily changed to 
vary the pitch. The shifting for the cutting of multiple 
leads is made by withdrawing the key PD and turning 
the spindle till the key can be slipped into the next slot 
if for quadruple, and in the second one if for double 
lead. 
ETHAN VIALL, 
Cincinnati, Ohio. 
5 
A Smooth Patching Job 

I have seen all kinds of patched cracks on gas-engine 
cylinders, in which repair methods have been used vary- 
ing from patented cements to oxyacetylene welding, but 
the smoothest job of patching I ever saw is on a little 
railroad section-car engine in South Dakota. The erack, 
as usual, was caused by the freezing of the jacket water. 


eer 
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A SmootH PaTcHiInG Jos 

The patch, a copper plate, was first riveted in place 
by copper rivets, as shown in the figure at A. The edges 
of the plate were then hammered down until very thin 
and until there was practically no space between the 
plate and the casting. Then the edge was carefully 
soldered all around. The joint was so well made it could 
hardly be seen. 

N. G. NEAR. 
New York, N. Y. 
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Overhead Expense Items That 
Are Overlooked 


Overhead expense has come in for a generous share of 
comment and attention, but there is one phase of the 
overhead-expense problem, overhead in two senses of the 
word, which seems to be left religiously alone by a good 
many otherwise thorough men. I refer to the collection 
of pulleys, clutches, shafts, hangers, and belts which 
delivers power from the motor or engine to the machine. 

This neglect arises largely from the inaccessibility of 
this kind of apparatus, which keeps those in authority 
partial strangers to its exact condition, and results in a 
most industrious shifting of responsibility between belt- 
men and millwrights, each blaming the other for the poor 
results obtained. The supposed crudeness of this class 
of equipment tempts the purchasing agent to try cheap 
oil and inferior belting, this in turn giving oilers and belt- 
men still more excuses to offer. 

With engine or large motor drive, the first thing we 
strike is the line shaft. Simple in principle, there is yet 
room for intelligent care in its selection and upkeep, 
and this care will earn good dividends in power econ- 
omy, uninterrupted operation, and satisfactory power in- 
put to machines, combined with low upkeep. 

Bearings may be fitted with balls or rollers, or may 
be babbitted. The first two are usually a good investment, 
although babbitted boxes, carefully lined and lubricated, 
are capable of satisfactory service. As to lubrication, I 
like soft grease better than oil for babbit boxes. For 
ball or roller bearings, the maker will specify the lubricant 
hest adapted. Even the best lubrication will be seriously 
handicapped by poor alignment. A competent man should 
lest the shafting and correct the boxes at regular inter- 
vals. This is not difficult if the bearings have both hori- 
zontal and vertical adjustment. 

Pulleys should be of generous diameter, split, and 
spaced far enough apart to allow of running belts safely 
off and on. Pulley bolts need pulling up at times so 
that each will do its share. Unnecessary pulleys should be 
promptly removed. 

Coupling bolts should be kept tight, and keys which 
show side slack replaced, especially in places where vio- 
lent load variations occur. 

Belts usually reflect the kind of judgment used in se- 
lecting pulleys. A belt cannot do its best work on too 
small a pulley, nor on one that wobbles badly, causing 
the belt to flap. It pays to put in belts of ample width 
to take care of the load without undue tension—the profit 
appears in reduced friction, oil, wear on bearings, and 
greatly extended belt life. A velvety surface, which clings 
closely to the pulley, is not obtained by belt dressings 
which cake or collect dust. Try to keep the belt flexible, 
use one large enough on proper pulleys, and you cannot 
possibly get in trouble. 


THe Power AT THE COUNTERSHAFT 


Even after the power has reached the countershaft, stil] 
more opportunities for betterment present themselves. 
Many seconds can be saved to a.machine hand by a con- 
veniently placed shifter. Much time, energy and irrita- 
tion may be saved by adjusting the friction countershafts 
so they will let go promptly. Sticking may be caused 
by poor design, but is more often the result of lack of 


proper oil, or excessively tight belts. Some clutches act 
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badly at high speeds, due to centrifugal force, which 
causes parts to rub. 

Slipping may come from a mistaken effort to cure stick- 
ing by loosening the clutch adjustment, rather than by 
cleaning and oiling. A clutch, properly cleaned of slush- 
ing oil and grit when installed and well oiled, will usually 
sive good service. The worst feature of most clutches is 
the lack of provision for oiling without running off belts 
or waiting until the power is shut down. Sometimes the 
shifter handle keeps dropping back into the 
Do not tighten the clutch to cure this, unless the 
Put on a lighter handle or turn some 
This trouble also ap- 


“stop” no- 
I 


sition. 
clutch is slipping. 
back taper on the clutch spool. 
pears in connection with tight and loose pulleys, the 
tendency being for the belt to creep on or off the tight 
pulley. Make the line-shaft pulley flat faced and crown 
the tight and loose pulleys, be sure the countershaft is 
parallel with the main line, and this trouble should dis- 
appear. In setting up a countershaft of this kind it is 
well to be sure of a little clearance between the pulley 
rims. If the hubs are too short, add a washer or two 
Rubbing of the rims may make the shaft unwilling to 
stop. 

These details are small in themselves, 
traced in effect 
Power.” “Lubrication,” “Repairs,” or “Depreciation.” 

H. JOHNSON. 


but each can be 


to some such expense item as “Time,” 


Poughkeepsie, N. ¥. 


« 


Grinding Ball Ends 


The illustration shows an interesting job done in the 
shops of the H. H. Franklin Manufacturing Co., Syra- 
cuse, N, . a The balls on the ends of the radius rods 
are first milled, using a hollow mill set at right angles 
to the axis of the rod. The time on milling is about 7 
After hardening, the rods go to the grinding de- 
where the balls are ground to size with the 


min. 
partment, 








ENDS 


GRINDING BALL 


fixture shown in the illustration. The tolerance is only 
0.001 in. It is essential that the axes of the grinding 
spindle and the work be in the same plane. The grind- 
ing is practically the same as the milling time. 
E. A, Dixie. 
New York, N. Y. 
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Machining a Large Pulley 


\ few weeks ago a pulley, twice as large as could be 
swung in our largest lathe, was brought into the shop to 
t in. cut off each edge of the rim. A 
the 
was made to 
andrel 7), 


frame of the lathe at 


have about mandrel 


mounted between centers 
frame PB 


mounted on an 


carrying a pulley A was 
of the lathe. Then a 


carry the large pulley ¢ 


woode Nn 


The Irame was braced Irom the 








PULLEY-TURNING 


a convenient distance from it, so that when the com- 


pound tool slide was revolved Ist) deg. Irom its normal 


position, a cutoff tool # held bottom-side up in the reg- 
ular tool post could engage the work. Power was sup- 
plied by a 6-in. belt F and the tool fed to the work by 
hand in the usual manner. The rig was satisfactory and 


the work was finished in much quicker time than it could 
have been done by any other means available to us. 
H. B. MeDernip 
Hamilton, Il. 


Improved Design of Drop- 
Hammer Head 
The usual practice of makers of steam drop hammers 
Fig. 1. This 
head is a forging and planed over the whole outside sur- 


faced and bored from solid material, with the slide A of 


is to make the hammer head as shown in 


30- to 40-point carbon steel inserted as shown. dovee 
tailed in for about 1 in. of its width, square on the 
under side and with an angle of about 10 deg. on the 
other side. tapering from top to bottom 1% in. 
, \. 4 4s| } x . 

ve i PP | 
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FIG.2. MANNER IN 1 
¢ WHICH PART aii an Macrnuen 


FIG.1. HEAD AS USUALLY FIG.3 THE IMPROVED DESIGN 


MADE 


USUALLY BREAKS 


Drop-HamMer Heap Designs 


In theorv this replaced when broken, but in 
practice this is not always so. When the slides break it 


is usually as shown in Fig. 2. 


Is casi 


Sometimes the upper broken portion can be removed 
without much trouble, in Fig. 2, by simply driving it 
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it chills instantly, making a chilled ring of iron around 


upward and replacing with a short patch driven down 
the shaft at the faces of the hubs so hard that it is diffi- 


tight. But it often happens that the part dovetailed in 
the head from the constant pounding and jarring in cult to machine. 
service has wedged itself to such an extent that it cannot The best which can be done is to face off the surface 
owing to its long bearing surface but remaining bevond this ring and leave the chilled portion 
filleting out at the shaft surface. 

This is undesirable as the face of the brasses, which 
come in contact with this fillet, is invariably faced off 


be driven back 
small driving face. 

The best thing to do in this case is to drill and break 
out the wedged portion, which is a slow job. ‘To over- 
those difficulties and also to strengthen the head fiat. 





come 
or ram at its weakest part, namely, at the bore, a pat- A convenient way to prevent this chilled ring forming 
tern, Fig. 3, was made for a steel casting about 45- at this point of the roller is shown in the illustration, A 
point carbon, leaving the fillets at all places as large as lt ene dt 

possible to facilitate the flow of metal and also to equal- f ~ j 

ize shrinkage strains in the cooling process. The rod | ae = : 77, Ale _0) 


= 


hole was cored out, leaving about 5g in. stock in diam- 








eter for machining. The ram made in this way is 





cheaper in first cost, as the front and back do not re- wz S/ ZZ a 
quire any machine work; is stronger where strength 1s Pesvewsine Cutz-Irves ox Bosice Yive Paces 
required, does away with all cut-off slide troubles and , kai , ae ; 
gives a good account of itself in every way. small core ring A is put on the shaft at these points. It 
CHARLES \. Bras it. need be only ly mm. thick and any convenient length, 
Chicago, IIL. and need penetrate the hub of the roller only 14 in. 


This will not materially decrease the weering and bear- 


Handy Beam Compasses ing surfaces at the ends of the hubs and the saving of 


” , machinist’s time and grinding of tools will, in the aggre- 
Che illustration shows a pai of beam compasses, made gate, be found to be considerable. 
recently, which have been found to be suecessful. It aA OT 
' 4] ; ' r E. H. Trick. 
will be notices t rat there is no fine adjustme nt; the man Gekicle Peon. 
with a few years’ experience at the board finds he can 
get along without it, as generally it is out of order even 
if he has got it, also the needle point A is not fixed with 


A Die Square 


The illustration shows a die square containing im- 








fox (a provements that I think will prove interesting to the 
ees _ i Gee readers of your paper. . 
<= = It will be noted that anv desired degree of clearance 

‘ — ‘ 

S > can be had by turning the graduated dial on the back. 
S % The magnifying glass facilitates the accurate determina- 
<= < = . 
= - ‘ion by the amount of light showing. 

B” 
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HANDY BEAM COMPASSES 


a small serew, but is soldered in, This makes a good 
fastening, and in the event of the point breaking, it is 
only a matter of a few minutes to put in a new one. 

The pencil head B takes the ordinary hexagon penci 
and so uses up short ends which would be otherwise 








thrown away. For a draftsman’s use they make a nice, 
light, strong pair of heads. For mechanics’ use they it. MACHINIST 
could be made up any size as desired, 
Ricuarp W, Dickinson. 
lawtucket, R. I. 
Preventing Chill-Rings on 
Roller Hub Faces i 


Machinists often find difficulty in facing off the outside 
faces of the hubs of rolling-mill table rollers made with 





A Dir SQUARE 


It has been tested with a Brown & Sharpe protractor 

the shafts cast in place. graduated to minutes. 
This annoyance originates in the foundry. When the 

molten iron touches the cold shaft laid through the mold Hartford. Conn. 


CHARLES NEIL. 
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Discussion of Previous Question 
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Imcentives That Help Men to 
Work 

the article by 

Many of his 


He seems to he of 


John I] 


ana 


[ was much pleased with 
Van Deventer, on page 5. 

inferences are true and to the point. 
the opinion that the highest, truest and best efficienc) 


is obtained where the operator is given personal stud) 


remarks 


and instruction, and, producing more and better work, 
is suitably rewarded. 

Ordinarily in factory work, a 
lowest possible rate for which he will work. 
is not hired. 


is engaged at the 
If he asks 
Or he is 


hia 


for anything higher than that he 
told, “we are paying so much for this class of work.” 
Now this man may be fully as capable as is the boss t 
size up the quality and amount of the work done by 
feels that he 
and better 
he asks, 


ITe considers he Is 


him, and asks for higher wages because he 
is entitled to more 
work than the average. 
he and the company start wrong. 
underpaid, he does not put out all that is best im him, 
but also looks around, and what kind 
of work his icllow workmen are doing, and proceeds to 
do the same class and amount of work. Further, he has 
not the slightest idea of remaining with the compan 
Not being satisfied, he holds his position 
He finds here con- 


more pay as he can do 


;cing given less than 


how much 


SCCS 


permanently, 
only until he hears of a better one. 
ditions about the same as in the last shop, so looks 
around again for another position. This is repeated un- 
til he finally becomes a nomad, losing in the end all 
desire for work and bitter against all emplovers of his 
class of labor. 
AVERAGING Up LaApnor 
This matter of lumping labor as being worth so much 
on the average is wrong. Every man is a study and a 
problem in himself and should, to get the best results. 
be studied personally, by those in authoritv. The one re- 
quires kind of talk another to 
him the latent spark of ambition, to get out what is best 
in him. He mav not know himself for what he is best 
fitted. and being a workman mostly with his hands. 
“vet along’ 


one and ole arouse in 


does 


not know why he is a failure and does not 
he has not been taught to study and to reason. 

I have been emploved for the past 25 vears in leading 
jigs 


as designer of and 


fixtures. During all this time my pav has 
raised by anv concern for which I have worked. 1] 
without ar 


able to ret 


New England concerns, mostly 
never been 


have 


two or three vears for some 


The only wa\ | 


worked for 
pay. have heen 
from time to time is to leave that concern 


And vet | know 


f 


advance in 
more money 
end go to another and ask for more 
that when I left the end of 
service T was a better workman and worth more to them 
In fact, in several instances it has come to my ears that 
those in authoritv have said, “Well, we made a mistake 
we should have paid him what he 
send for 


these concerns at vears 0 


in letting him go; 
asked.” But they 
me and say that thev 


enough te 
mistake. 


never were big 


had made a 


[ want to take exception in remarks 


made by Mr. Van 
three 


a wavy, to a Tew 


Deventer, when he savs: “If man 


- were sure ol square meais a day and a comlort 
able bed, we would loat on pleasant davs and might pos 
that if a 


have to wort 


sibly work on rainy ones. ! consider rat 


were assured of these things and did not 


out them nor to provide for the continuance of his 


ob and Increasing pav as time went on and his work 


and probably would, 


Dest 


became more efficient. he could, 


devote his time, his thought and his energy to the 


much better 


work he likes and would make a SUCCESS 
than when he always has disagreeable possibilities com- 


ing between him and his work 


, > 
’ ' 


FRANK, 


Springfield, Mass 


Increasing the Bank Account 
by Decreasing Scrap 


the above title, Vol. 40, 
the dollars to 


The interesting article unde 
975, by John Hl. Van 
he made from scrap or in the economy of material will. 
hustle 


Devente r, on 


cause many shop 


superintendents to 
that has es- 
find that 


neo doubt. 


there im not some leak 
And many will 


they have been economy engineers or efficiency men with- 


around and see if 


caped their notice, he doubt. 


out knowing it. 
Many vears ago in a shop that must have been a twin 


the, order 


large number of good 


brother to “Sammy Osborne’s,” received an 


which involved the machining of 


quality gun-metal castings. The turnings were allowed 
to accumulate for about three months and then sold to 
the scrap dealers. On these occasions there was always 


time thr 


over the one 


dealer remarked, “Look here, ‘Sammy, 
clean and Pl more for it. 

Well after that vou can bet we full 
tions about cleaning machines before starting on 


haggling price to be paid, and 
vou keep the stuff 


”> 


give vou two cents 


received instru 


metal 


jobs, and boxes with lids were supplied to every 20 
men, but at the end of a month, things were the same 
as before, steel chips. wood chips. waste, and all the 


rest, 


Then “Sammv” hit upon the idea of buying the ma 


chinings off the men: thus, when any man was on meta! 
work he received a credit of 1 for every pound ol clean 
metal he took into the storeroom The idea of the boss 
buving back his own stuff was at first received with in 


credulity. but we soon took to it and it naid us, and it 


paid Sangmy, and incidentally ingrained in us voungsters 


ideas of cleanliness and COCOTOTNS 


Of course. Sammy was really pavine le. to clean th 


stuff. and as the whole shop was on single piecework,. 
those fellows who were careless and thought at first that 
they could go on as before and clean their machinings 
when thev had done the job for the day found that 1 
per pound for that job only was no easy task. 

Grorcre F. SEATON. 


Plumstead, England 
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Since the editorial that immediately follows this note wars 
written, announcement has been made that the Hess-Bright 
Manufacturing Co. is actively pushing the building of a large 
addition to its plant. The plans call for buildings and equip- 
ment to employ 1000 men within one year, and 4000 men 
within two years. The industrial effect of the Franco-Prus- 
sicn war on England is beginning to be paralleled by the 
effect of the present European war on the United States. 


* 


Industrial Effect of War on 
Neutral Nations 


The daily papers and weekly journals are compelling 
us to wallow in a sea of many-colored opinions as to the 
effect of the European war on our industries. The sur- 
mises run the range from gold to black. Taken all in 
all, the colors are bright, but the writers give few facts 
as the basis of their statements and guesses. 

Two editorials in this column have pointed out the 
vast needs of the world outside of Europe for machinery. 
In machine tools this is yearly some $7,750,000. In other 
machinery it is about $130,000,000, 
based on United States, Great Britain’s and German ex 
ports. Some machinery is sent abroad from Belgium and 


These figures are 


France, thus the totals given above are conservative. 

These show in most forcible fashion the world’s need 
for machinery, a need that has not been interfered with 
by war, but, if anything, will be increased in volume and 
made more insistent in demand. Before America is a 
great duty—to supply machinery to all the world out- 
side of Europe—and a great opportunity to gain a share 
of the trade from foreign markets that heretofore have 
not looked with much favor on our products. 

What are the chances that this duty and opportunity 
will be met? What does history tell us about the indus- 
trial conditions of neutral nations when a great war was 
in progress? If our belief is true that a great oppor 
tunity now faces us, a similar opportunity must have 
faced some other nation at some time in the past. 

The natural place to turn for a parallel is to England 
during the Franco-Prussian war. 
give most striking facts in this connection. In thes 


Parliamentary reports 


documents, in every case the vears immediately preceding 
1875 are referred to as “banner years” in English indus- 
try. There was an unexampled trade expansion, The 
national income jumped from $5,500,000,000 in 1870 to 
$6,.700,000,000 in 1874. an increase of $1,200,000,000. 
The average yearly total of wages for the same vears 
were:  $2,200,00,000 and $2. 700,000,000, respectively 


The wage rate in the “machinery business” increased 


during this period as shown by the following figures 


These are arranged according to a scale in which the 
rate for 1860 is taken as 100. 
1860 1866 ISTO Isv4 1877 
LOO 108 110 124 125 
What a tremendous record! From 1870 to 1874 Eng 


land’s yearly national income—from the sale of manu- 
facture products increased $1.200.000,000. 


In 1870-1874 there was an enormous demand for work 


men in England’s industry, as shown by the rise in wag 


CE tnt 


rates and by the increase by the total sum paid to labor 


“History repeats itself.” 

In 1870-1874 England was manufacturing for th 
world. In 1914—the United States must manufactur 
for the world. 


It is the duty of American manufacturers to prepare 


for what is just before us—an enormous foreign demand 
e ae] 


for our manufactured products. Manufactured products 


are made by machinery, and machinery is built with ma 


chine tools and small tools, 


Regulation of Wages im 
Government Workshops 


We quote below a bill, TH. R. 17,361, introduced in the 
House by Representative Maher, which deals with an im- 
portant detail of the management of Government work- 
shops : 


Be it enacted by the Senate and House of Representatives 
of the United States of America in Congress assembled, that 
a schedule of wages to be paid mechanics and laborers em- 
ployed in the navy yards, arsenals and other workships of 
the government shall be determined annually by the secre 
tary of the department having jurisdiction over such estab 
lishments, to take effect on the first day of January of each 
year, and remain in force during the year The schedule of 
wakes shall not be less than the prevailing rate of wages 
for the same or similar grades of labor in private establish- 
ments in the vicinity of the navy yards, arsenals or other 
workshops of the government for which such schedule of 
wages is made The schedule of wages shall be arranged so 
that the per diem in each case will be a multiple of eight 
When the prevailing wage for any grade of mechanics o1 
aborers in private establishments is found to be equidistant 
from two multiples of eight, the higher amount shall pre 
vail in determining the wage schedule herein provided for 

Sect 2 That it shall be the duty of the Secretary oft 
Labor annually, through the Bureau of Labor Statistics, to 
cause to have diligent inquiry made at the private mechanical 
establishments in the vicinity of the navy yards, arsenals 
ind other workshops of the government as to the wages 
paid to the different grades of mechanics and laborers in 
each trade or occupation who do work of the same or sim 
ilar character as that done in the navy yards, arsenals or 
other workshops of the government; to compile and analyze 
the statistics and other information secured as a result of 
such inquiry, and furnish the same annually to the heads 
of the various departments and independent bureaus of the 
government, together with a schedule of wages showing the 
prevailing rate of wages paid to the different grades of me 
chanics and laborers in private establishments, as shown by 
the said inquiry The heads of depariments and independent 
bureaus of the government shall use such information and 
schedule of wages as may be furnished by the Secretary otf 
Labor as a basis in determining the schedule of wages to 
be paid to the different grades of mechanics and laborers 
employed in the navy yards, arsenals or other workshops of 


the government under their respective jurisdictions, as pro 
ided for in Sect. 1 of this act 
Sect. 3. That whenever any complaint or dispute arises 


over the schedule of wages furnished to any department 
by the Secretary of Labor, such complaint or dispute, to 
wether with all the data available in connection therewith, 


shall be subject to further review by the secretary of the 


department or the chief of the independent bureau of the 
government having jurisdiction conjunction with the Sec 
retary of Labor, who shall act in an advisory capacity 

Sect 4. That whenever the necessity irises for the en 
ployment of workmen in a trade not included in the current 
schedule of wages, such trade shall as soon us possibls bee 


dded to the schedule ind hecome subiect§ te the pro, 


this act 
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Sect That tl innual schedule of wares shall not in- 
clude the civil establis':ments provided for by statute, or 
special employments authorized by department order, the 
pay of which is fixcd by the statute or order creating them 


acts inconsistent with 


That all 
hereDy 


Sect. 6 acts or parts of 


this act are repealed 

The statute now governing this detail provides, it Is 
true, that Government wages shall not be below the com- 
levels, but 
determining the 
ment officials obtain data from private firms, give hear- 


mercial provides a less efficient method of 


commercial Jevel. Boards of Govern. 


ings to the workmen and accept data which the workmen 


obtain. On their recommendations the wages are set. 


To arrive at sound conclusions, a thorough canvass 


made; but these officials are usually executive 
and lack the time to get around and make a careful, de- 
tailed the par- 


ticularly in the army and navy, the composition of the 


should he 


investigation. In Government service, 


hoard changes from vear to vear; the members are not 


conversant with local conditions and cannot correctly 
interpret such data as they do get. There is lack of 


at any one plant, and policies at 
offi- 


continuity of policy 
different 
cers fresh from the sea are placed on these boards. 


localities are different. Sometimes naval 
The officials, who are responsible for the costs of work. 
find 
contrary, usually 

the locality 
for example, near one of the large cities one Government 


the workmen, on 
Different 
form different conclusions ; 


have a tendency to low averages: 
the 


boards in 


submit high figures. 


Sabie 


plant pays machinists 25 per cent. more than a neigh- 
boring Government plant under a different department. 
This bill, if enacted, will undoubtedly the 
causes of much dissatisfaction on the part of all hands 
concerned, and is worthy of generous support, 


remove 


— 
% 


ar) 


Artificial Weather 


A lathe, planer or miller is not influenced to any ap- 


preciable degree by the weather. Hot or cold, muggy or 


clear, if the power is furnished, the cutters sharp, the 


feed set, it will plow its way along. In_ textile mills 


and in other industries where the materisls are of ani- 


mal or vegetable origin, this is not so. Thev are depen- 


dent on the weather to so great an extent that they make 


it to themselves, by means of humidifiers, venti- 


lating systems and other equally modern devices, 


suit 


In a few machine shops, however, attention Is being 
paul to the matter of air supply, not altogether on the 
score ot humanity, but on the score of economy. There 
are two wa’s of heating a shop. One to heat the air as 
it is, inert in vie rooms, renewing only such as escapes 
When doors are opened, the windows being kept. tight. 
The other is to heat fresh air ny blowing it over heated 
pipes an. then that the 
eventually discharging it with considerable heat still in 
The first scheme appears much the 


circulate air through rooms, 


it to the outside air. 
more likely to be economical simply because it seems at 


first sight to be so wasteful to be continually heating 
fresh cold air. It seems like a deliberate attempt to 
heat all outdoors. As a matter of experience the two 


systems cost so nearly alike for maintenance that the dif- 
ference is more likely lo depend on the attention given 
it by the engineer than on the system itself. The outside 
wir has a great advantage in that it is not used air, that 
Is the percentage of carbon dioxide is normal, while aT 
the shop which is kept closed all winter the percentage 
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is so great as to make it almost impossible to do work 

that 
From these considerations has sprung the system by 


require close concentration, 


which the same air is used over and over, but in which 
Wash- 
ing air does not require a verv elaborate svstem. It 
merely demands that the air shall be blown through a 
spray of water and that it shall then pass through a ser- 
ies of baffle plates, which slow it down till the water can 
fall out of it in drops taking along with it the dirt which 


it is washed and revived each time that it is used. 


it had picked up in its passage through the shop. The 
economy over the older blower system appears to pay 


good dividends on the increased first cost on the basis of 
economical heating alone. 

We should expect, however, to see the largest gain Mh 
the ac tivity of the workmen. It is possible by this method 
to keep the air at the state of humidity that is most de 
A dog-day effect is wanted in a textile mill be- 
cause of the materials used. In a machine shop the dog- 
day effect must be avoided as far as possible, and it can 
he avoided by dehumidifving the air to whatever degree 


sirable. 


may be found by experiment to be the most desirable. 


The Machine Shop and War 


If we should say that our wars were now being fought 
in our machine shops, someone might think that me- 
chanics scrappy lot. But we can say that the 
fighting efficiency of an army or navy or any other war- 


were a 


like department, is dependent on the machine shops back 
of them. A modern battleship, cruiser or torpedo boat, 
is simply a piece of machine work set afloat in a steel 
tank. Its efficiency depends on the speed with which it 
can reach a strategic position and then on how quickly 
and accurately it can dump the requisite number of tons 
of steel projectiles on a given spot. The personality of 
the man behind the gun has been sung often and loud, 
hut it is really the mechanic behind the man who deter- 
mines the course of battle. 

Think of the precision and accuracy required to get 
il projectile and its charge of powder up through the 
elevator to a turret, load it gun 
shoot it out miles against a target that is moving all 
the time. Add to this the fact that the turret and gun 
are also moving, not in any predetermined way, but in 
all directions at once, and that the other fellow is shoot- 
ing at and that for 
the very best of mechanism, of wonderful capability to 
Withstand shock. All the money, time and patience put 
into the building of a warship, all the courage and train- 
ing and skill of officers and men is worth less than noth- 
ing if the mechanism of the ship goes wrong. No matter 
if they cannot 


narrow into a and 


vou vou have a combination calls 


how much the gunners may want to fight, 
fire their guns it is of no avail. 

The men themselves who take their lives in their hands 
in the the 
marines, must be considerable de- 
vree, for their work is the operation of devices which 


Turrets, or who go down into sea in sub- 


mechanics to a ver 
require more care and better judgment than is often re- 
quired to do much of the work in the shops from which 
thev came. 

Much as we deplore war, as everyone must who real 


izes the enormity of the waste of human life and money, 
we cannot avoid the fact that preparation for war has 
hrought out some of our brightest mechanical minds. 
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Self-Adjusting LocKnuts 


The illustration shows a locknut which is designed to 
tighten itself regardless of the direction in which it is 
turned. This is accomplished by the cam action of the 
inner threaded portion, as the outer and hexagon por- 


tion is turned around it. By inserting a pin in the hole 


shown, the two portions are held together and the nut 


When 


can be turned in either direction. the nut is 
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SELF-LOCKING 


screwed on the bolt as far as desired, the pin is removed 
und the self-locking feature into play. This 
is known as the “Tite-Wad” and is made by Irl R. Hicks, 


Hlallsville, Mo. 


colies 


Adjustable Auxiliary Drill Head 


The auxiliary drill head, shown by the accompanying 
illustrations, are the latest product of the Sellew Ma 


Tool Co., Pawtucket, R. L., and possesses interesting fea 


tures of design as far as their application to auvxiliar\ 
. 

drill heads are concerned. Heretofore, the spindles of ad 

justable auxiliary drill heads have been arranged u 


a circular head, their adjustment in a straight line bei 
difficult 


decidedly to accomplish. 


This head is called the straight-line adjustable drill 
head, because the spindles are adjustable in that manne: 

The head consists of a main casting or rail, upon which 
ure bolted the spindle boxes, these being arranged to ad 
just along the rail, and to be clamped with bolts in 'T 
slots. The rail is bolted to a sleeve which connects ut to 
the drilling machine, the sleeve being split at the upper 
end for clamping to the machine spindle quill, and this 
sleeve is interchangeable with other types of adjustable 
heads made by this company. 

Lying in a horizontal position in the rail is the drill 
spindle intermediate gear, it being mounted in a double 
set of annular ball the well as 
annular and thrust ball bearings at This is 
driven by the center spindle which fits into the taper hole 


bearings in center, as 


both ends. 


of the machine spindle. 

The spindles of the head shown are fitted with Morse 
taper, and are mounted in bronze journals and have ball 
thrust bearings. The driving spiral gears upon them ar 


This head is made in three sizes. The smallest 


Tri losed. 
suitable for use upon sensitive drilling machines fitted 
with small drill chucks, and the medium arranged with 
either drill chucks or No, 1 Morse taper, and the largest 
with No, 2 Morse taper, and the range of center distance 
the 


it can 


being from 1 in. up to 18 in. or depending upon 


length of the rail. 
be used for tapping as well as drilling, the thrusts being 


The head is so arranged that 


provided for in both directions. 


Multiple Drilling Machine 
] 


| qe 


rhis machine Nas been DULllt to re 
pie adriliing machine capable of ca ne a 


adjusta He sp 
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Fig, 1. Fronr View or Heap 


Fic. 2. Rear View or Heap 
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so as to be useful in such work as automobile crank 
cases. This machine can carry from two to 44 adjustable 
spindles, or it may be equipped with heads, or cluster 
boxes, so as to handle as many as 90 spindles, The size 
of heads furnished are from 16x30 to 16x44 mm. The 
head shown is 16x42 in., and is for drilling 6-cylinder 
crank cases at one operation, 

It has a single pulley drive and may be belted direct 
to the line shaft or driven by an individual motor if 
The speed box is located at the top of the 


column and provides three changes by meahs of a slid- 


preferred, 


ing gear transmission of wide-faced and hardened and 
ground gears. Any one of the three available speeds is 
obtained by shifting the hand lever, and there are two in- 
dependent changes of speed in the heads, making six 
in all, These changes may be made while the machin 
is running. The bearings in the speed box and driving 
pulley are provided with Hyatt roller bearings and the 


cascade or flooded system of lubrication is used, 
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There are three drilling feeds available for any drill 
speed, the feed box being located in the bottom of the 
column. The feeds range as high as 4.72 in. per min. 
with a 1-in. drill. 

The machine is mounted on a heavy base and has an 
oil channel for catching the overflow. This is provided 
with a screen pocket through which the cutting lubricant 
is pumped hack to the tools. The base may be either 
plain as shown or fitted with a T-slot if desired. The 
machine is provided with sufficient power for handling 
drills up to 1 in. diameter in any or all of the spindles, 
the head being provided with power feed, and the large 
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skeleton pilot wheel to assist in its movement. The 
power feed is tripped automatically or by hand, being 
counterbalanced both for initial weight and by means of 
sectional weights for the number of drill heads used. 
The machine is built by the National Automatic Tool Co., 
Richmond, Ind. 


« 


A New Foot Press 


The Ferracute Machine Co., of Bridgeton, N. J., has 
recently designed and built the small treadle press shown 
in the illustration. Instead of the three or four light 
legs that usually support 
presses of this nature, a 
pedestal is used, 





conical 
which gives a rigid and stiff 
base. Rubber bumpers are 
affixed below the treadle 
where it strikes the floor 
and on its upper surface 
where it engages with the 
treadle stop. 

The height from bed to 
ram at the top of the stroke 
and adjustment is 6 in. As 
much as 2!'4-in, stroke may 
be obtained by attaching the 
lower end of the pitman to 
the extreme end of the 
treadle, and a decreased 
stroke with increased pres- 
sure is afforded by using one 
of the holes in the treadle 
nearer the fulerum. <A bolt 
and locknut at the top of 
the ram serves as a stop for 
the descending ram when 





™ Marius 











Foor Press WITH 
PEDESTAL BASE 


required. 

The depth of throat back 
from ram center is 4144 in. 
The bed is 8 in. diameter and contains a 3-in, round hole, 
Kars projecting from the sides of the bed contain clamps 
that will grip an 8-in, plate. A pan is located in the 
pedestal near the top to catch punchings. 


Sliding Gap Lathe 
The illustration shows a double back-geared gap lathe 
built by the Putnam Machine Co., Fitchburg, Mass. The 








bet. 











Stipinc Gap LATHE 
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lathe shown swings 18 in. over the bed and 36 in, in tl 
gap. Two other sizes are built which swing respectively 
22 in. over the bed and 46 in. in the gap, and 28 in. over 
the bed and 57 in. in the gap. 

The headstock is provided with three step-cone and 


double-back gears, The spindle boxes are adjustable and 


permit of replacement without removal of other parts of 


the headstock. The rack pinion is steel and supported on 
hoth sides of the rack. The automatic cross- and long 
feeds are reversed and controlled at the apron. The ear 
riage has compound rest, stop gage and micrometer rest 
on the cross-feed screw. The Wings of the carriage are 
provided with T-slots for securing work and the cross 
slide projects sulliciently to permit the tool to operate 
in or out by hand or power to the full swing of the gap. 

The speed box on the two smaller sizes affords 37 
changes of feed and a similar number of changes of 
thread in screw cutting. The largest size affords 35 
changes of feed and thread. The gears, shafts and 
clutches in the speed box are all steel. Unless otherwis 
spec ified, the spindles of these lathes are furnished with 
out a through hole. 

A universal taper attachment, applicable to this lathe, 
Is furnished on order. The vraduations on the taper bar 
are in inches per foot and degrees. 

The lathe shown with 6-ft. bed and gap closed will 
swing 2 ft. between centers: with gap open, 3 t. 8 m 
and weighs 3600 |b. 

The next larger size with 8-ft. bed, gap closed, takes 
3 ft. between centers; with gap open, 5 ft. 4 in. and 
weighs 5900 lb. The largest size with 8-ft. bed, gap 
closed, takes 1 ft. 7 in. between centers; with gap open, 
i ft. 7 in. and weighs 8500 Ib. 

The three sizes require, When motor driven, motors of 
De D5 and 7Y%,-hp., res) vORAY ly, tTwo- To one-speed Variation. 


Large Pipe Bender 


The frequent demand for a machine to bend large 
pipe has led the Pedrick Tool & Machine Co., Philadel 




















LARGE Piepe BENDER 
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lia, Penn... to develop a larger machine which is shown 
herewith, 

The construction is not radically different from then 
small r machine, but is modified ior the heavier work 


| @ Main Trame Is a rectangular casting ribbed oh On 


) 
side. An ample ratio of gearing permits hand power 
to be used, the gears bei yy machine cut of heavy piteh 


and wide face, 

The pipe to be bent rests in a quadrant which is at 
tached to the face plate gear. There are two resistance 
rollers which are adjustable both laterally and vertically, 
so that they may be brought to bear on the pipe at any 
desired points, 

With this machine two men can put a right-angle bend 
in 4-in. pipe, neither heating nor filling being necessary 
The illustration shows a 4-in. pipe bent on an Isl, inh. 
radius, which is smaller than usually called for in stand 


ard pra tice, The be reds be ne smooth and 1 


} 


« pipe remann 
Ing round, 
Car Wheel Boring Machine 


lhe iilustration shows a car wheel bor ne machine 


built by the Putnam Machine Co., Fitchburg, Mass. This 


machine is built in two sizes to handle work up to 12 and 
2 Ih. diameter, respectively The boring spindl lige 

















Car Wier. Boring Macuins 


long traverse so that the spindle and cutter bar can be 
drawn up within the spindle bearing, thus preventing 
damage to the bar and cutters when placing and remo, 
ing work and increasing the facility with which work can 
© chucked and unchucked. Six gradations of feeds are 
provid d for both the boring spindle and the horizontal 
facing spindle. The movements of these spindles are en- 


tirely independent of one another. The boring spindle is 
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ounterbalanced by means of a weight and wire rope over 


the sheaves on top of the machine. 

The table is equipped with five adjustable universal 
jaws operated by screws, circular rack and five pinions 
mounted on vertical shafts, the hexagonal ends of which 
project above the table face between the jaw slides back. 
Four table speeds are provided from 11 to 30 r.p.m. 
The drive is by means of constant speed pulley, clutch- 
and-gear box. The gears in the speed box are of nickel- 
steel, heat treated, and they run submerged in oil. 

The main driving pulley runs continuously and_ the 
driving clutch, controlled by a lever, is so arranged that 
when the clutch is thrown out of engagement a cork in- 
sert brake is automatically thrown in, stopping the table 
without loss of time. The four speed changes are con- 
trolled by a single lever so arranged that it remains locked 
while the driving friction clutch is engaged, thus avoid- 
ine accidents and breakage through changing speeds while 
the machine is In motion. 

The swinging work crane is driven from a pulley next 
t main pulley and worm and wheel. It is instantly 
thrown into or out of operation by means of a clutch and 


reversed by means of a lever. 

All controlling handwheels and levers are within easy 
reach of the operator when in working position. 

All gearing is properly guarded and ample lubrication 
The table spindle 
submerged 


of all moving parts has been assured. 
both and horizontal, 
The machines are built on the interchangeable 


hearings, vertical run 
al oll. 
plan and such assemblies as the speed box and the table 


drive are built on the unit system. 


Pumch Press Guard 


The illustration shows a punch-press guard made by 
Charles Seitz, Albany, N. Y. It consists of a stationary 
high enough 





























rod clamped to the left side of the press, 
from the bolster to give the operator plenty of room, and 
no ome hle rod which carries the flexible chains, secured 
to a lever pivoted to the right side of the press, The 
' 
\ 
An ™ sr 
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this lever is connected to the treadle rod: 
by a connecting link. 

Depressing the treadle raises the guard. When within 
'4 in, of the stationary rod, the short end of the lever 
comes in contact with a clamp fastened to the trip rod, 


which operates the latch, the guard passing the stationary 


short end of 


rod, as shown. Should the operator have his arm or fin- 
gers between the two rods, it will be impossible to trip 
the e¢lutch. 

The chains prevent the operator from reaching the dies 
after depressing the treadle. The instant the operator 
removes his foot from the treadle, the guard drops back 
to within about 14 in. of the bolster, giving the operator 
plenty of room to feed the dics. Another clamp fastened 
to the trip rod will keep the press guarded should the 
latch fail to return to its natural position. It requires 
less than a minute to disconnect the device, if the press 
is to be used for blanking. It is made in four sizes, cor- 
responding to Nos. 18, 19, 20 and 21 Bliss presses. 


A Portable Indexing Head 
The illustration shows a milling head built by E. W. 
for use on the miller, the face- 
It consists of a 


Bemis, Worcester, Mass.. 
plate of a lathe or a drilling machine. 
frame carrying a hollow spindle, with a sliding spindle 
inside, into which different-sized collets are screwed. The 
bottom is threaded into the handwheel used to draw in the 
collet. An index wheel Is keved on the hollow spindle. 


This has notches cut at 45-eg. and 60-deg, angles for 














HrAp 


PORTABLE INDEXING 


[t is made in two styles, designated 
chuck to 
B takes 


a spring index pin. 
as A and B. Style A is 
use standard collets holding from ? 


made with draw-in 
gq vO 7% in. 
plug adapter for threaded pieces, 
One feature which will be appreciated on experimental 
or tool work, is that a piece once put in the chuck can 
be transferred from the lathe to the miller or other ma- 


chine without taking it out of the chuck. 


All Steel Bench Leg 
Cast iron has been used so long for bench legs that 
we rarely think of steel in this connection. The New 
Britain Machine Co., New Britain, Conn., however, have 
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been testing out for some time the steel bench leg shown 


in the accompanying illustration, and believe that it pre NEW PUBLICATIONS 


sents a number of improvements. The aim is to make 


stiff bench construction without any dependence upon 


he wall, to support a shelf underneath or to allow bin HARPER'S AIRCRAFT BOOK, by A. H. V« TF Two hundres 


orty-fiy , xS-1 page merous j istrations 
‘ 




















ccoustruction where required, to be easily swept around i dexed loth bound Price, $1 et Harper & Brother 
, , , New York 
il not to mterfere with possible steam pipes at the eae ee ee ee eetineses cites ts nln 
e flies model aeroplanes and fliers liders or non-pro 
pelled aéroplanes the moder! AGroplane hyvdro-aéroplat 
nd flying boats and the uses of the ieroplane This is a 
subject which ought to interest almost every boy It show 
rly how models are constructed s well s miniatur 
“roplanes of standard makes There might easily be a dif 
ference of opinion as to the dvisabilitv of t« hing bovs 
generally how to build liders, for harmless a these seem 
tl e have been many serious 1< dent with them Any 
one who wishes to obtain a general idea of how aéroplanes 
ire made, what the different type look like, and the motors 
ised will find the book of terest 
METHODS OF MACHINE-SHOP WORK, by F A. Halse 
Editor Emeritus of the Americar Machinist ‘f 
Ox9-ir pages: 285 illustration: McGraw-Hill Publishi 
Co., New York Price, $2.50 
Reviewed by E. H. FISH 
This s a difficult book to review with satisfaction eithe 
to the reviewer or the reader, be ise it contains so mucl 
so closely packed together that it is impossible to pick out 
the few salient points that a review demands without wis! 
ing that one had more space in which to take up others, th 
logical result of which would be that the review would be 
come a reprint of the book itself 
Mr. Halsey calls especial attention to the distinction lb 
tween making machinery ind manufacturing it, which ad 
tinction he finds to be based o1 the sing of each pat 
operation by operation, so that the final assembling will b 
simply t putting-together process rather thar a fittir 
process s it is where machinet is “made He then fol 
lows up the history of gage makins ind the advance of other 
neasuring instruments, with a digressio to the discussi 
over the merits of the metric systen 
Anothe chapter is devoted to precisior york and metho 
ALL-STEEL BENCH LEG cor Ones ener and preserving ccurate tandaras In tl 
chapter, he calls attention to the fact that | mere n 
work inless corrected by hand te is to deteriorate, 
that this same hand worl constitut the most importa 
hack, This construction includes — thr ongitudina worl the true macl 
stringer behind. a section of which is shown at the ba Cl ter 6 is devoted t ‘ or treatment 
hs ; 4) a ; << i at he subjects of i t nt 1 tter 
ls giving great rigidity to the back portion, preven pe a sale eae 
ts deflection and end sway, and allowing the legs to b ( pter 7 is f ( on of the merits 
taced as far as 8 ft. apart when desired \dditiona the cone-pulley drive, the it otor 1 the col 
peed pulley adr es, wit ! ! tow rd a o 
<tiffness is given bv the back board, which is screws uD sion slhaal maltese ' Rage = dri 
to the face of the rear upright and also forms a scre nd the constant otor 
" } 1 1 } } ‘ t . t ] 
to prevent work being pushed off the bench. cg , ee oa 
The U-shaped section of the I - with the | ss if < , of the ’ t } ‘ Supe i} 
each other enables the underneath shelving Support to be me 1 y of : , 
t in between the flanges of the legs and secur r +a seen all ui i agar rae ero 
tained in place. As will be seen, these are designed — on 1 face to more 1 the tit 
for a heavy plank in front and rhter boards | ER cepa Mirror ner) uss ne gl 
is is usual in present construction. The stock pattern too t ree nd ' { or | Curiou 
shown Is helieved TO Covel thy main field oO; usetulness ‘ r s oO |! I pt 
t reasonable variations in height can be supplied to - -* ra econ’ “ee ~ 2 “ ' ¢ +) Heat hooke that 
meet special requireni hts, have ap ed of te t bre p to date 
} t that ‘ t ! ire a-p 
of o ( ested t l ! ed t 
Although crucibles are free from moisture when removed 
from the kiln, they rapidly absorb it, and many take i] The most erious of the ra of the foundry ! 
per cent. of moisture during shipment from maker to user ‘ tir hop is that of bur fron olten metal The i 
If, instead of eliminating the moisture by a gradual annea of an eye or even oO ife has come tre putth damp met 
ing, the damp crucible is put directly into a hot furnace, or damp skimmer or damp gates into molten metal, and ever! 
into a cold one and heated too rapidly, the moisture will be precaution against such action should be taken Skimmi 
changed into steam so rapidly that the steam generated will into water is dangerous Aside from cases of this nature, 
blow pieces of the crucible off bodily; that is, the crucibl the main danger is from burnil the feet or legs by met 
will “scalp.” To prevent this, the crucible must be raised spilled at the furnaces, in the gangways or at the mold \ 
from room temperature to a temperature somewhat above shallow pan filled with sand and set into the floor an inc! 
the boiling point of water very gradually, so that the mois or so, but level with it, so it will not be stumbled over, 
ture may be driven off gradually without “scalping the lessens the spattering of metal, spilled from the lip of a 
, iltine furnace while being pour i into the adle 


crucible 
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Making a 12-Cylinder Crankshaft 


EpIroRIAL CORRESPONDENCI 


SY NOPSIS—The making of a 1.2-cylinde r crankshaft 1s 
The machine used jor lurning the pins and 
cheeks is special and worthy of notice. The shaft is held 
rigidly while the turning tool travels around it, This 
‘to take good cuts and obtain a gooa fin- 


described. 


enables the toc 
ish. 
% 

A large eranks..aft of an unusual type has been re- 
cently turned out by P. H. Gill & Sons, Brooklyn, N. Y., 
tor a 12-evlinder engine. The crankpins are 3 in, di- 
ameter and each bearing is 5% in. long. The throws 
are placed at 60 deg. apart and are in three sets. The 
shaft was made from a solid billet of 3% per cent. nickel 
and 0.30 to 0.40 per cent. carbon heat-treated steel. 


set on the table in the correct position to bring the pin 
central with the eutter path B. When machining the 
pins the cutter travels around the shaft, being driven by 
gearing from the cone pulley C. The table can be made 
to travel longitudinally with the shaft and also across, 
thus the surfaces of both the pins and cheeks may be 
machined. The table feed is controlled by the cone D, 
which drives, by means of gearing, the worm shaft £. 
Handles F and G@ throw in the clutches, which cause the 
table to travel in the direction desired. 


OPERATION OF THE CUTTER 


The illustration, Fig. 3, shows a closer view of the 
drive for the cutter. This is carried on and ‘attached to 




















TURNING THE CRANKSHAFT 


Fie. 2. 















Tur Drive ror THE CUTTER 


The approximate weight of the steel billet was 2000 Th. 
and the finished weight of the crankshaft was 435 Ib. 
Fig. 1 shows the operation of machining the webs 
The vari- 
ous surfaces were machined as shown, the shaft being 


of the shaft, which is performed on a shaper. 


held in the vise of the machine. 
TURNING THE CRANKSHAFT 
The halftone, Fig. 2, shows a specially designed ma- 
chine used for machining the pins and cheeks of crank- 
The shaft is held rigid on the table at A, being 


A strap placed 


shafts. 
located in a bloek at the correct height. 
over it as shown holds it securely. 


When machining the various throw pins, the shaft is 
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a drum .f, which reaches the full width of the support 
B. On the periphery of the drum are cut teeth, which 
are in mesh with a pinion C, driven by a shaft from a 
vear D) in mesh with another gear on the driving shaft. 
The various gears are covered with guards as shown, 

The cutter is fed in with the starwheel EF, which 
strikes against a finger operated along the bed at F. 
This finger may be operated with the ratchet G, if de- 
sired, so that it will come in contact with the starwheel 
every revolution, or in any other order. When machin- 
ing the cheeks, a side tool is used in the holder at 7, 
and by throwing in the clutch to engage the table to feed 
across, the machining operation is performed, 

This method of machining the crankshaft produces 
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held rigid. 


hearing, 


eood results, as the part to be machined is 
The turning-tool has a 
perted on its entire periphery and length, which enables 


holder generous sup- 
a smooth finish or a liberal depth of cut to be obtained 
After the shaft was turned, the pins were 
The shaft, after being ground, 
its size and 


as desired, 
ground to the finish sizes. 
is shown in Fig. 4: this gives an idea of 


design. 


‘*SMachine Semse’’--the Founda- 


tion Principle of Learning 
the Trade 


By Joun R. Goprrey 
1 don’t know whether it’s because | am getting into 
my dotage, or what, but there are some things which 


seem to be decidedly out of joint from several points of 
view. I am not much of at sighing for the good 
old times, when apprentices swept 


a hand 
the shop floor for 
two years and otherwise had their time wasted, so far 
as learning the trade was concerned, at the princely 
Whatever they learned, 
they usually picked up becausé old 
chap showed them how he did his work and gave them 


wage of about $1.50 per week. 
some good-natured 
some fatherly advice on machine-shop work in general. 
They learned to handle all the different machines in the 
shop, not on account of any method of instruction, but 
because the work had to be done and they took time to 
pick up a lot of the information themselves. This has 
a direct bearing on one or two things which do not look 
the point of view 
lor it 


as good to me as they used to from 
of both the employer and the man in the shop. 
is pretty safe to say that whatever affects one also hits 
the other to some extent. 

Long years ago, when part of the apprentice’s job 
was going to church with the boss, the parson used to 
tell about built the sand, ind how they 
theirs at high tide or when the blizzard struck town. It 


houses on got 


didn't sink in very deep then, I’m afraid, but | am 
seeing lots of cases of mechanics today who are in just 
that sort of fix; mechanics who don’t seem to have any 
And when the shop bliz- 
sleety, and 


rock foundations to speak of. 
zards begin to blow, their trolley 
the motors don’t mote. if we change the metaphor to 


Wires gel 


some extent. 

I don’t deny 
ever before, but 
don’t get decidedly wobbly whenever they strike a new 
problem in the shop. A lot ol to the 
millionth part of an inch without ever batting an evelid, 
them up against some new kin 


today than 
| find who 


mechanics 
that 


there bette 


there are mighty 


are 
few 


them can work 


but when the boss trots 


of a machine. most of them want to duck. 


TACKLING NEW 

I have known a lot of men who could handle an A. & 
B. miller to perfection get white around the gills if the 
bess asked them to run that new B. & C. that had just 
arrived. And men who are first-class planer hands seem 
to be scared stiff if you ask them to take a whirl at a 
turret lathe or a gear cutter to help out in an emergency. 
who had would expect them to 
handle a new kind of 
their old one. But to see a man balk completely, to 
throw up his hands and say he can’t do it, always makes 
me wonder what kind of a foundation he laid when he 


MACHINES 


No one horse sense 


machine as easily or as fast as 


MACHINIST S5 


was getting his knowledge of the trade. It always seems 


as though the mortar must have been decidedly squash\ 


and not fit for standing up under a real load. 


Demonstrators of new machines tell me the same 


Men fight shy of 
And even if they vet 
he depended on to do the wrong thing in an emergency 


hing. a new machine just because it 


is new. the hang of it, they can 


there is one to be done Thev seem to lack what 
might be termed “machine sense.” 
The old timer was not nearly so apt to balk at a new 


machine as one who has only worked in the new shops 


which manufacture in | The same would 


probably hold true of men toda\ who have learned thei 


arge quantities, 
trade, if we choose to call it such. in a repair shop or a 
place where there is all sorts of work to be dlorte and few 
& per laities. 

ITAs STAY 


the least 


SPECIALIZED MANUPFACTURI COME TO 


l am not quarreling in with the modern 
method of specialized manufacture, as | never could see 
in butting one’s head against a stone wall, and 
But 
and that 


derstand at least a little about one or two other types of 


any 


sense 


this has come to stay I am getting to believe more 


more every day thre shop whose operators une 


have a more economical working foree, 


than where each is so highly specialized 


1a hines can 


vear after vear, 


as to never touch any other machine than his own. 


STEADY Work Breeps LoyYyALry 


Leaving the question of monotony out of the case al- 


iogether, although many hard-headed managers are com- 
ing to believe that this plavs an important part in their 
total e\pense, the possili ity of drawi iy inen from one 
more flexible work- 


And if, as 


thy lie 


department to another makes a much 


ing force than can be had in any other way. 


testified by some of the manufacturers 


Hits been 


selves, it costs $35 to trv out a new man in the shop, 
it is certainly much better to shift one of vour old men 
io the department where he is needed most. and avoid 
at least the majority of this expense, as well as having 


ihe advantage of keeping an unbroken working force. 


It’s the best breeder of shop lovalty that can be devised. 


This all harks back to the way in which a trade is 
iearned. When the old apprenticeship was followed out 
conscientiously, which unfortunately was not alwavs the 
case, it at least made a boy familiar with the different 


Ivpes of machines Then mm use, When the pendulum 


swung to the other extreme, as it almost alwavs does, 
the entire time was devoted to teaching the bov one 
thing. And while there is no doubt whatever that he 
can become more expert on that one thing by this method, 
it is not proving to be the best all-round wav for both 
the boy and the shop 

When the time comes that mechanics are not trained 


/ 


in spite of my earlier opinions 


that 
ulty, provided it seems 


ih all DoOys 


in the shop at all, and, 


in this respect, ! am inclined to believe time is 


will obviate this ith 


coming, we 


necessary or desirable to ti who are going 


necessary, 
better 


List (| to feel] 


’ 
l iis We 


into the shop as thoroug 


if this does come about, it will be because it ts 


and more economical nm eve way, and not bec ause it 


happens to be somebody's theory. 
ALL MACHINES 


But long before the time comes when we 
full trade training even if we wanted to, it 


Some THinas CoMMON TO 


can give 


cverv bov a 








396 AMERICAN 


is going to be necessary to teach something of machine- 
shop work, so that boys can become operators without 
interfering with the production of the shop, and without 
breaking as many drills, taps and machines as they do at 
present. And it seems to me that the only way to pre- 
‘ent men shying at new machines is to give them a sort 
of foundation which will show that, no matter what the 
inachine may be called or what it does, it has a number 
of things in common with every other machine, and 
that there is nothing to be afraid of, if they but under- 
stand the main principles underlying all machines. 

| presume this sounds a bit visionary to some, but 
when we look over the various machines used in the 
average shop for cutting metal, and boil down the prin- 
ciples involved in them all, we will find a much closer 
relationship than we are apt to believe before we look 
into it. And a little better knowledge of these funda- 
mental principles will make it possible for any enter- 
prising boy or man to tackle any sort of a new machine 
and get away with it, to the mutual benefit of both 
parties concerned. 


es 


. 


The most important equipment order placed this sum- 
mer was awarded last week by the receiver of the Cin- 
cinnati, Hamilton & Dayton Ry. This order calls for 30 
Mikado locomotives and five Pacific locomotives. 


* * * 


Foreign shops are turning to American manufacturers 
A Boston firm has been given an order 
A New 
England engine manufacturer last week received a rush 
order for 12 engines, to be shipped to Great Britain. 


for rush orders. 
for an $80,000 coal-handling plant in Australia. 


* * * 


Immediate operations are to be started by the Hess- 
Bright Manufacturing Co., Philadelphia, Penn., on a 
new factory to be devoted to the manufacture of ball 
hearings. This is one of the first results of the war. 
The company plans to start operations on a large scale. 


* * Kk 


American makers of spelter have sold, for export to 
Great Britain, about 1000 tons of spelter. This is the 
first important order for spelter taken for export in a 


number of years, 





coven senananaanat 


PERSONALS 


= TU 


sees 





FEF. W. Webb has been appointed to assist Messrs. Buck 
& Hinman, the English representatives of the Fitchburg Ma- 
chine Works, succeeding Mr. Halle in that territory. 


F. O. Ball has resigned his position as general manager 
of the American Engine & Electric Co., to join his father, 
F. H. Ball, in the firm of Ball & Ball, carburetor engineers, 
of Detroit, Mich. 


The quicksilver production of the world for 1913 is esti- 
mated at 4171 metric tons; of this, Spain produced 1490 tons, 
Italy 988, Austria-Hungary 855, the United States 688, and 
various other countries 150 tons. The uses of quicksilver 
are manifold in the fulminate for explosive caps, in drugs, 
and in many electrical appliances. In Scotland, the lights 
of lighthouses are floated in a bath of quicksilver. It is 
also used in making paint for ships’ bottoms to prevent 
organic growth. 
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Current Prices of Shop Ma- 
terials and Supplies 








PIG IRON was quoted at the following prices, at the points 
ind time indicated 


Aug. 27, July 25, Aug. 23, 

1914 1914 1913 

No. 2 Southern Foundry, Birmingham $10.00 $10.00 $10.75 
No, 2X Northern Foundry, New York. 14.50 14.50 16.00 
No. 2 Northern Foundry, Chicago 14.00 14.00 15.00 
Bessemer, Pittsburgh. .. 14.90 14.90 16.90 
Basic, Pittsburgh......... . 13.90 13.90 15.40 


MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 
NEW YORK 


Cents per pound 


Copper, electrolytic (small lots) 12.50 13.75 14.50 
| AR * 32.00 42.62) 
Lead 3.90 3.90 4.35 
Spelter ? . 5.75 5.00 5.05 
Copper sheets, base . 18.00 19.00 20.00 
Copper wire (carload iots) 15.00 15.00 18.00 
trass rods, base 13.625 | 13.624 17 00 
israss pipe, base 16.00 | 16.00 21.00 
Itrass sheets 12.87} | 13.87} 7.50 
older 4 and 4 29.00 | 22.00 27.00 


*A startling drop took place in the tin market. The prices 
from day to day were as follows: Aug. 14, 64c.; Aug. 15, 60c.; 
\ug. 17, 39c.; Aug. 18, 45c.; Aug. 19, 49c.; Aug. 20, 48c. 

STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Cents per pound 
1.80 


Steel angles base 1.85 2.25 
Steel T’s base. ; 1.60 1.95 2.30 
Machinery steel (bessemer) 1.85 1.85 2.05 
STEEL SHEETS FROM JOBBERS'’ WAREHOUSE, NEW YORK 
Cents per pound————_—— 
No. 28 Black. 2.70 2.60 3.10 
vo. 26 Black. . 2.60 2.50 3.00 
Nos. 22 and 24 Black.. 2.55 2.45 2.95 
Nos. 18 and 20 Black.. 2.50 2.40 2.90 
No. 16 Black.. 2.45 2.35 2.85 
No. 14 Black. 2.35 2.25 2.75 
No. 12 Black. . 2.30 2.20 2.70 
No. 28 Galvanized 3.70 3.60 4.20 
No. 26 Galvanized 3.40 3.30 3.00 
No. 24 Galvanized 3.25 3.15 3.75 


STEEL SHEETS—Jobbers of metals in New York ad- 
vanced price of steel sheet $2 per ton Aug. 17. 

TIN PLATE—tThe price of tin plate was advanced last 
week 50c. to $1 per box. For 100 Ib. coke plate 14x20 the 
price is now $4.50; for IC coke plate $4.70. 

ANTIMON Y—There is no scarcity of the metal, but prices 
ire still very firm at the high figures. Cookson’s sells at 18 
and Chinese. at l4ec. 

SPELTER—Higher prices are the result of heavy de- 
mands by consumers in Great Britain. It is reported that 
1000 tons of spelter have been sold for export to the British 
Islands. Previous to the war all the spelter used in England 
was imported from Germany and Austria. 

COLD-DRAWN STEEL SHAFTING is sold to consumers 
it about 45° discount off list prices. At that rate the net 
prices per foot are ™% in., 4.95c.; 1 in., 8.03c.; 1% im., 12.65c.; 
g in., 15.29c.; 1% in., 16.50c.; 15g in., 19.36c.; 1% in., 22.44c.; 

% in., 5.79c.: 2 in., 29.28c. 

OLD METALS bring the following prices: Heavy copper, 
11.50¢c.: light copper, 10.25c.; heavy machine composition, 10c.: 
licht brass, 5.75c.: brass chips, Sc.: brass turning, 6.50c. 

ALUMINUM In wholesale lots aluminum is quoted at 2le 
nd spot foreign at 20¢e. 

MACHINE BOLTS are generally quoted to consumers at 
60¢) off the list price, but in the case of steady customers and 
cenerous concessicns are being made At the rate 


big orders, 
it dollars per 100 


of 60°07 the following ret prices hold, 
Diameter - 
Length 4 ; . 7% % lin 


1% in £0.68 zo. 80 » NR 2 AK $4.90 $6.04 
in 0.71 ) 5 2.24 8.30 4.48 6.40 
% ir 0.74 0 ’ ,.38 3.52 4.76 6.76 
} in 0.77% 0.94 2.54 74 5.04 7.12 
1, ! ( 1 0 ' 69 3. 96 5.32 7.48 
STANDARD PIPE oncinues unchanged The following 
iscounts are allowed from store in New York: 
Flack Calvanized 
to 2-in 70° 70% 
2} to 6-in ai 7 69% 
7 to 12-in ° ith “4% 
At these discounts the net prices in cents per foot are: 
Black Galvanized Black Galvanized 
?-in 2.41 3.45 2}-ir 12.87 18 04 
l-in 3.57 5.10 3-ir 16.83 23.71 
1}-in ‘ } 6.90 f-in 23.98 33.79 
1h-in 5.87 8.25 5-in 32. 46 45.88 
2-in. 7.77 11.10 6-in 412.24 59.52 


DRILL ROD sells to consumers at the following discounts: 
Third gerade, 65°: second grada, 40% off and first grade, 
25%. off. 

At these discounts the net prices are as follows: 

ROUND POLISHED DRILL ROD 
Price in Cents per Pound 


First Second Third 
Size, In. Grade Grade Grade 
49/64 to 1}-in..... 37.50 320 00 17 50 
33/64 to }-in 41.25 33.00 19.25 
7/16 to }-in.... 45.00 36.00 21.00 
0.178 to 0.4218 56.25 45.00 26.25 
0.125 to 0.175 62.25 49.80 29.05 
0.101 to 0.120 67.50 54.00 31.50 
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A 14x30-Ft. Boring and Milling 
Machime 


By C. Von Puiir* 
SV NOPSIS—The Bethlehem Steel Co. has recently to attain the desired results and the heavier sections 
iwHed severa bu universa hil ng, drilling ai bol } ‘ r ee | min I th hem Steel Co. 
machines tor worktid on armor ie, Lite machine found to be readil vlaptal oti requ rements of 
will handle wo 14 tl. hig htt, lor ‘ el 
To insure steady feed and the greatest resistance to 

The demand for a large m r for machining t lar flexure, with the idle and ttached milli | 
est armor plat s has been felt by the manufacturers for working at anv h ht. the min nro\ 1 at th 
the last 10 vears, and finally the design of the machine p and bottom wit in tween which feed 
shown in Fig. 1 to meet this demand was undertaken | crew are mounted. These fee cTeWS al of large 
the Bethlehem Steel Co., and several of these machine ; milar in pitch ) nted in the base 
constructed by the machinery department. d cap and at n fiat map ion 

It was necessary that the machine should have great within easy reach of the operat The feeds arranged 
reach and flexibility, it was therefore designed to cover for the « mn are , m OOOOL in, to 
@ milling surface 14 ft. high by 30 ft. long and to be 0.125 in. per revolution of the Ne. The motor which 
fully universal, controls both the feed and 1 tra located at 

Owing to this being an unusually large surface to the end of the machine. The control of this motor l) 
eover by a nek tool, it Was necessary to des mn fi ine} means of an elect tton lo 1 af ‘ itin niat- 
work to meet thi required stiffness demanded of a too form. 
of this kind. Steel was obviously the proper metal to The m onindia ia @ meter a nrobab! 

*Manager machinery department, Bethlehem Steel Co, the largest m pul die in 4 fence toda The driv- 
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Fia. 2. 


30-Fr. UNIVERSAL Borina, 


ing arrangement of this presented quite a pro 


it was desired to take a ver\ 


spring as much as _ possible. 


The range of spindle speeds varies from 2 to 05 r.p.m. 
and any speed between these two extremes is obtainable. 


heavy eul, T! 


spindle driving gear is placed close to the tool to avoid 


The motor for driving the spindle is lo- 


cated on the traveling head. 


The feeds of the spindle are six in num- 


ber, from 0.0047 to 0.0625 in. per revolu- 
’ | 


tion of the spindle. 


at the base of the machine, and controls 
the swiveling of the column on its base. 


In Fig. 1 two of these ma- 


chines are shown mounted 
side by side ready for opera- 
tion, but unfortunately there 
is nothing in the illustration 


which we cau use as a yard 


ii 


1) 
s 


se 


43 Ldsdd Sse Jed o 








A motor is mounted 






DRILLING, AND MILLING MACHINI 





blem as stick, in order to gain some idea of their great size, fXx- 
w@ main cept, perhaps, the height of the spindle from the work 
A better idea of the dimen- 


sions of these large machines can he obtained from the 


table, which is about 7 ft. 

dimensions on the line illustrations, Figs. 2 and 3. 
Steel and bronze were the metals used principally in 
the construction of these machines: 





i some cast iron was also used, but it 
was mainly air-furnace iron. 
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RAL ARRANGEMENT OF THE HEAD 
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Building Motors in the White @ 
Poppe Shop 


sy Frep H. Cornyn 





SYNOPSIS—W hile thie Ml olor-parl industry ] ws not d ‘| e Cas l . ipported nt req ent intervals by jacl 
veloped to the same magnitude ia Great Bri nasitn i rews under the rim, while vibration and side spring al 
United States, ou ng lo tie « rent conditions wu iken care of yf iruts « readers ¢ the imsick 
which motors are manufactured and used, there ar these have 1 ht ar ft threads and nut at ea 
shops whic h are specializing aiond certain line ° t | ( 
the methods of one of the best known are here desc \fter ben rfaced at the joint in a ilar Way ft 
Votors ase well as jigs, fintul a methods ar / the cral ca-e shown, and also for the evlinders to seat 
rapidly standardized aud caret altention paid t ! e] he en hase ! 1 hj ; 
ing tra j o} work, of met! isa of ¢ Is, hich take care of 1 iri ive tem holes as we 
mall holes for iives af the ca 
As Coventry, England, was the home of the bicycle, it fseUver. 
is but natural that it should also be a large automo! STANDARDIZED JI 
center. So, as Well as bu ling complete cars, the maku The type of ] that of two flat plates connected by 
of motors as a speciall | business naturally follow re i] ihdare ald provided 1 leet on each side Tor 
when the possibilities of standardized products are rr ( ! hn both directions, These | are standardized 
1] ed. This field iz How being well covered | the White 0 ir a Possible, bell ade Trom tandard lat ana 
WX Poppe +3 who are taking advantage of modern ma | hever if in be done wit! it undue weight o1 
chines and methods to a marked degree. . Complete ts of te ire Ww led for each job 
To start with the milling of an aluminum crank case, él | be seen here and later 
which we shall follow thi h other operations, we find \) Ih Thiore li] ited J oll the T eis showh 
in Fig. 1 a miller of the planer type. This is 1 n Fig. 3, this being used ‘i is of th ihn 
up to carry an ¢ treme| irgve milling cutter head a t | ti yore ded for that rpose hows how 
shown: thi is perhaps ) in. diameter and remulu one ‘ | and ile halk ul int tween the tandard 
of a Daniels planer, both in appearance and operation. plate n hecessary, how li ire provided for 
There seems to hi almost no iil To the speed ul ‘ , reamill or tal ! [ also \ ! \ ts of} 
aluminum can be cut when of the right mixture to | te are provided for thi 1. ind the base on 
cut dry without tearing. \W hh it becomes nece lo Wl 1 the are | a 
use a lubricant, the high specd is more difficult to handle The use of large j of the same type is shown in Fig 
and in either case chips must be prevented from fly he. f, where the cral cause ahd engine base are bolted to 
The cutter head is a plain disk with the cutters inserted in rether and are being bored for the crankshaft and other 
the easiest Way por ible. The cullers are round, \ a bearin . Thi jig fas one side oT back Dlate Which Cat 
lows them to be easily turned to any angle, and the cut ries a guide A for the bar which bores the chamber 2 
ting edge, rake, and so on, ire formed Dy erindin on Ul Phi rests In a pan so that tupl int can be used as free] 
point. ds hecessary, 
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Fie. 3. A 


A somewhat 
although it is b 


same Way as the 


casting with a 


Jig Usrep For Six POSITIONS OF THE Fig. 4. BorinG THI 


ullt-up ol standard plates and rods in the tions and has many good pots. 
others. This, as can be seen, handles a This and the preceding views give an idea of the ex- 


ENGINE Bask AND CRANK CASE 
CUBI TOGETHER 


different type of jig is shown in Fig. 5, sides. This type of jig allows a large number of varia- 


large number of holes on at least four tent to which the radial drilling machine is used. 





g 


Pl 





Fig. 5. Stiui 
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by 
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ANOTHER DRILLING JIG FoR MANY Fig. 6. 


BorRING CYLINDERS UNDER A DRILLING Ma- 
HoLes 


CHINE 
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The same type of jig is used for finish boring cylinders 
under heavy-duty drilling machines, as in Fig. 6. They 
the strain of the usual 
the holt ] 


are held so as to be free from 
méthod of clamping around the bore, through 
the valve-stem hole affording all the clamping down that 
IS necessary. 

The same method is used for boring the transmission 
Fig. 7. The 


cutters and is wel] supported by 


case, as shown in cutter head carries six 


a long bushing, while 


the transmission case is located hy the holes in the flange, 


previously drilled in the jig shown in Fig. 5, 


HANDLING CoNNECTING-Rops 


The method of handling connecting-rods is a bit un- 
usual and therefore interesting. Instead of 


the large end of the rod for centering to bore for the 


gripping 

















TRANSMISSION CASE 


Fig. %. Borne. THI 


crankpin bearing, a projection is forged on each sid 
pins. The 


piston or gudgeon pin hole is also drilled and the rod 


to allow a hole being drilled for two locating 


] } 
Noles, 


located for boring, from these thre 

Fig. 8 shows how this is done on the faceplate of a 
Potter & Johnston This is 
method of handling such work. The 
After the rod has been properly 


machine. also an unusual 
results, however, 
have proved satisfactory. 
bored and the lugs are no longer needed, the rods go to a 
pair of saws properly spaced, as in Fig. 9, and the su 
plus metal! is cut off as shown, 

The rods are mounted on a 
pins for centering by both the crankpin and piston pin- 


at the 


suitable hlo kk which nas 


holes, a C-washer being used large end to hold 
the work down while the saws are at work. 

Flywheels are also turned on a Potter & Johnston with 
a tooling set-up especially adapted to the part ular type 
of flywheel. This uses the overhead support for the tools, 
as well as the central grinding bar, so that the work 


turned out may be as accurate as possible. 


MACHINIST 


+0 


The broaching machine in Fig. 10 has been .provided 


with a guide for the outer end of?the broach. This 
is a simple arrangement consisting of a crosshead run 
ning on two round guides, the end of the broach, being 
supported in a bushing of proper size. These bushings 


removable and easily changed to suit different 


T! 
iii 


] } 
the broach to sag 


the 


broaches. arrangement obviates anv tendency of 


cht and tends to produc 
creat 


as well as odd 


Irom its wel 


hetter work. ised ina number of 


lor 


operations, 


square, 





Fia. ‘ BORING (CONNEC 
Rops ON A 


JOHNSTON 





Gs on Connectina-Rops 


rHeE Li 


Fig. 9. Minima Or 


shaned holes, a piece of tubing he ng hroached in the 


ew show lh. 


Tue Inspection DEPARTMENT 


(reat care Is exercised in the inspection department, 


gages being largely used 


both limit and micromete 


There are also special fixtures used for measuring the 
correctness of offsets on connecting-rod bearings and va 
rious other details. One for testing the squareness or 
alignment of the piston and connecting-rod pin-holes 


with each other, is seen in Fig. 11. 
The piston-pin end is slipped over the center rod A in 


the gage shown, and the crankpin end put over the post 
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Fig. 10.) Suprorr ror Exp o1 


BROACH 
B, which ts set into the 


rare disk 2D 


“qu ire 


shows at ones whether the hole are mn 


multiplied by 
lifts 


alignment or not as a very slight error | 
disk so that it 
point. feeler gages are used to test 

“hft? at any \t the 
ve is used to test the side of the piston-pin 
he hole and the facing of 


the large diameter of the from the 


plate at one Stee! 


the amount of pome, roneigeore 
the surtace ga 
end as shown, thus checking t 
! 


he surface around it. 


? 
t 


A Difficult Planing Job 


In building a special machine for an outside 
the leveland Machine Tool Worl Le lf 
an unusually difficult job planing the bed. 


1O-ft, Cle 


concern, 
veland, Ohne, had 
The job as 


shown, was done on a BOx30-1n. by eland open 


side planer. The dovetail wavs were 48 in. wide. On the 
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A DirricuLtr PLANING Jos 


plate ( aft one end. The 


Rie. 11. TeEsSTine SQUARENESS OF HoLes IN CoNn- 


N ke ring-Rops 


outer one the toolholder had to he set at 


cuter end of the 


the extreme 
rail. As can be seen, the tool clearance 
is very small and the overhang of the work very great. 
lhe work required extreme accuracy, but the result was 


entirely satisfactory. 


Chemical amd Mechanical Tests 
om Welded Steel Plates* 

The a eollate the results of tests 

made by the Steel Uxbridge, England. the 


Barrel Co... 
tirst showing the chemical analvsis of joints both electric- 
the mechan- 


ompanving tables 


ally and acetviene welded, and the second 
thick. 
were obtained from the plates themselves and 
The steel used 
thick. The 
viven in the original table, has been converted to pounds 


ical test on mild steel 1 in. For these analyses 


drillines 


also from the welded joints. Was Sie- 


mens-Martin openhearth, ! in. 


» 


tons, as 


per square inch. 


Electrically Welded Acetvlene Welded 
Unwelded Welded Unwelded Welded 


Metal Joint Metal Joint 

Per Per Per Per 

Cent Cent. Cent. Cent 
Silicon 0.009 0 003 0.909 9.002 
Carbon 0.15 Trace 0.15 Trace 
Sulphur 0.0295 0.020 0.085 9.071 
Phosphorus 0” O68 0.9438 7 68 0.067 
Nianganese 0 64 0.2% ".49 9.34 
Iron (by difference) 99 108 99 664 99.198 99.520 
Total 100.000 1 000 100.000 100.000 


CHEMICAL ANALYSES OF WELDED JOINT 


Electrically Welded Acetylene Welded 


WwW | ol Welded Joint 
I Tran Lon lr lrans- Longi- 
Ided er tudinal welded verse tudinal 
J ] ! 1 
. OAS 9,494 Nil 26,342 25,984 Nil 
Breaking w TT 
per sq.i ra Ti 7 344 1.824 39.858 51.968 = 
On y 1 78.8 p.c. 100.2 px 
Contr f 
Ie t 17 > l Nal t ( 19 60 Nil 
E xte 4 { 
per cent 23.16 00 050 26.33 13.50 4.25 
Exter 2 
per mW3 7° 1 (vr 3 06 2° ONT S OO 
*Rroke in weld tBroke outside gage length *Rroke clear of weld 
rABLE II MECHANICAL TEST ON MILD STEEL !-IN. THICK, 


KE 


*Extract from paper given before Institution of Mechanical 
neineetr Feb, 20, 1914, 
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Classification of Drawings and Parts 


By PHILIP 


SYNOPSIS—The methods used in a larqe 
press works are described. 


Each 


under a part number and name wit 


is done vertically in cahinets. tracing tis check 


detais of fhe opera 


; , ans F , . F 
hions qiven. The parts are assified under letters an 


vumbers, each machine being desiqnated by a master 
ler. 
The methods of filing and classifying records 


work are innumerable but it is always interesting to se¢ 


“how the other fellow does it” and kinks can almost al- 
ways be learned. 

In the experience of the Ha Dun- 
nellen, N. J., it has been found that the unit system of 


flexible and That is, 


Printing Press Co.., 


drawings is the most convenient. 





*President, Hall Printing Press Co., Dunellen, N. J. 
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FILING CABINET FOR TRACINGS AND 
BLUEPRINTS 


Fig. 1. 


printing- 


Filing drawings and tracinas 





W. Havi* 


each part of each machine is a separate drawing with an 


individual tracing sheet, each sheet being of a standard 


size, say 84x11 in., which can be used for almost al! 
individual parts and also fits conveniently into the verti- 
cal file of 11x17 in. will 


a standard 
fit this by folding once. 


eabinet: a sheet also 

In the right-hand corner of each tracing sheet should 
be printed a blank form giving Number, Name, Amount 
Material, 


In filing drawings and tracings 


Department, Operations and Figure Number. 


vertically, it is best 


to keep all the tracings of one class, division, or number 
together by putting them into an envelope; a fiberoid en- 
the expanding type will comfortably 
paper, will fit the stand 
to stand The 
cabinet in which these envelopes are filed is shown in Fig. 
1, if 


Oo; previous work 


velope, 12x9 in. of 
take drawings on the 814x11-in. 


rd file and is tough enough handling. 
is movable and the draftsman can have the tracings 


always at hand. 

Room 

! show the chief drafts 
On the chief 


Tue EovurepMENT OF THE DRAWING 


The illustrations Figs. 2, 3 and 


’ 


man’s desk and one of the drawing boards. 


BAM MACHINIST 








Drawine TABLI 


Fic. 4. 


for 15 


card index file, 


draftsman’s desk na cabinet are compartments 


ecommon-part 


part-list books and also the 


i] } t 


he back of the cabinet wl s shown in Fig. 3 forms a 


metal rack for the time cards for 25 draftsmen, the time 


ock is also on the chief’s desk. Near the drawing board, 


lic, he is the tracing filing cabinet previously described. 
One other point in the lrawing room mav be men 
tioned: preliminary sketches are a necessity and are often 


wort preserving: usually these sKetches are Made on an 

eT ndv and the wing room is filled with a mass 
( nape! These sketches, whether for ime use or tor 
sending out to a customer, should be made in a sketch 


book: one with a leaf 84x11 in. is handy: the pages 
should be cross-section paper in Jg-in. squares with two 
tissues for copying. One tissue and the cross-section 
sheet should be perforated at the side for easy removal. 
one tissue is left in the book permanently. By this means, 
the work is cross-indexed, the customer gets a copy, the 


draftsman holds one copy in his book and the other tissue 


is filed numerically; on corner should 


] { } 
each leal In the 
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Fic. 2. Front AND Rear View or Cuter DrarrsMAN’s Desk Fig. 3. 

a form giving Part. Number, Name, Material and Prefix this letter to all part numbers and let it appear 
Amount. Such books bound with a flexible board cover whenever the machine is mentioned, on all lists, orders, 
cost about 40¢c, per book of 50 pages bulletins, advertisements and the like. It will soon be 

recognized as representing the machine and will be used 
CLASSIFYING PARTS . 


The classification of parts is another problem and the 


in all orders and communications and will simplify the 


work greatly. If the same part is used in more than one 









































Fic. od. 









































method of giving each machine or apparatus a letter, machine, each master-letter should be prefixed to that 
which may be called the “master” letter, advocated. number: for instance, a gear used on a lithographic press, 
SERIES CLASS SHEET NO. 
ORDERS DEPT. OPERATIONS 
1. Planer 
A Repair: To order only. 2. Drill 
B Series: Fly Delivery. 3. Mill 
“ Stack ** 4. Small Lathe 
Cc Stock: 5. Roller = 
; 6. Cylinder’ 
When checked (¥) Paste: 7. Blacksmith 
ARE NOT made in Series 8. Woodwork 
Orders but in STOCK 9. Roller Covering 
ORDERS only 10. Purchased 
First Last Used on Common Order of Manfg. 
No. NAME Amt. | Mat. Press Press v Order To Operations 
: 
: = 
3 
4 
5 
: — ‘ 
- a ~* +—__>~__ ~ a | | sr  * aeé nd . 
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machine would be elassified 


A. T. M. 240-14. 


a rotary and a linotype 


under three master-letters as 


pre gs 


INDEXING AND NUMBERING Parts 


It is essential to have a flexible system of numbering 


parts and it must have a wide range of numbers. It 
a good plan to divide the machine into nine general ¢ 
visions with other nine subdivisions and in each of thes 
subdivisions there may be an indefinite number of part 
the hundre 


The nine general divisions are indicated by 


digits from 1-9 and the subdivision by the tens digit 
series of tens. 
1} 
On a lithographic press, the divisions are as follow 
General Divisions Subdivisions 
100 framing on t 10 @weneral drawing 
200 driving 11 te 29 castings 
300 water ”* to 39 castings 
fv ink 1) to 49 eal 
500 trip 50 to 59 connections ind fi 
tock 
600 evlinder 60 to 69 shafts 
700 feed 70 to 79 stud roll 
turned store 
800 deliver, sO to + studs roller ind 
turned stock 
900 miscellaneous 90 to 99 miscellaneous 


Thus each mechanism has a general classification at 


seven subdivisions (the stud. roller and turned st 








AMMA 


HINI 











BLUEPRINT MountTine Frat 


aud castings being so numerous as to take two of thes 


divisions each). and an almost indefinite number of parts 


though in practice in this plant, fifteen parts of ea hy ih 
division are all that are required 


For example, class 200) would hy tor parts hye longi 


all part numbet 
the ca 


to the driving mechanism and embrace 


from 200 part 1. written 200-1. to 209-15. or in 


of othe r machines possibly hieher. The first dioit 
nifies the general division. the two next the subdivisior 
and the last, usually separated by a dash, the individua 
part number. 
ILLUSTI TIONS 
Drawir Nos 
100-1 1 9 100-3 100-4 TD 1O0-8 
102-1 | 2 102-3 102-4 10 | f I 11 15 w ld t 
neral draw 
Drawines of Ind idual Part 
20069 08-8 8888 298-8 to 1 1 istin wv 435 draw 
140-1 141-1 142-1 143-1 to 149-1 u ov 150 drawit 
170-1 171-1 172-1 173-1 to 189-1 tud roller t 1 
part or Oo) 6drawil ; 
111-4 would be i isting connected with the framir 
214-9 would be a ir connected with the driv 
05-0 would be i onnection connected with the wate 
829-1 would be a miscellaneous connected with the del 
By this method of classification. it is alwavs possible to 
keep changed parts and additional parts in the sam 
numerical division and to keep the drawings of each 


group together. 
Parts Lyrs1 
list which 


machine is in 


The 


drawings of a 


parts must accompany e: 


loo ‘ leaf 


form, its Size Is 


814x11 in.: it can be easily handled at any time for mak- 


ing changes or additions. 


hesicde the numbers. t he name, 


This parts list gives, 
the order of operation in manufacture, quantity desired, 


M A ¢ 


HINIST 


the material and the machine 


ters, to which the part 


sheet 1s shown in Fig. », each 
ven one numbe r ota subd vi 
| = and the Darts are numbered 


number of lines on the page. | 


fceen tines Is an average: for 


parts list ior parts of the 


would lye s]-] and so on. thy 


1D parts to a page and 100 page 





wns T 


common, \ 


eXample, 
kK 


next pace 


tNA 


Their master et 


specimen of the 


page in the part list is 
ion of the elassification 
consecutively up to the 
‘or the Sloxtl size, fif 


tiv first page ol 
nec hanism of a 


2-1 


pres 
\ llow me 


in each subdivision wi 





eet 1500 parts. and with the general divisions this would 
ve us nine times 1500 parts or 15,500 parts for the 
A Oo\ 
DRAWING NO. | Jeunes | NO. OF COPIES 
NAME 
Fic. 4 INDEX CAnD FOR BLUEPRINT WITH MACHINIST’ 

















Pore * 
No PATTERN ORDER DATE 
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machines on which the part is used are noted on a card 
(3x5 in. is a handy size) and then these cards are filed in 
numerical order in a card index file: they can be easily 
referred to and are a great assistance to the draftsman. 


BLUEPRINTS IN THE SHOP 


The working end of the drawing, the blueprint, should 
be indexed, filed and checked as carefully as the drawing 
itself. Blueprints should be mounted before issue. Press- 
hoard or strawboard makes a good mount. A little gaso- 
line used in the mounting paste will make the print lie 
flat. The size of print most handy is 8x10 in. and the 
mount should be 914x1114x4/5 in. A small wooden frame 
is handy for mounting the prints. It should have two 
raised edges at right angles the size of the pressboard, 
vnd in the center a block raised about 1% in., the size of 
the blueprint. This frame is illustrated in Fig. 6. The 
print is laid face down on the block and pasted and 
tlien the pressboard is laid on it and positioned by the 
squared edges of the frame. In this way the mounting is 
done regularly and quickly. Blueprints thus mounted are 
filed vertically in numerical order in a cabinet similar 
to the one shown in Fig. 1. 

In connection with this cabinet is an index card cab- 
inet with a card for each blueprint. These cards are 
5x234 in. and on them are entered the data required, see 
Vig. 7%. To keep track of the blueprints with this index- 
ing system is easy; each machinist is provided with a 
number of brass tags, a tongue punched from them like 
the one on the card in Fig. 7. This tag bears his num 
ber and when he takes out a blueprint his tag is attached 
io the index card in the cabinet. Thus it is at once 
known where that blueprint may be. On returning the 
blueprint he gets his tag back again. 


THe Parrern OFFICE 


If the drawing calls for a pattern, a blueprint is made 
and an order in the form shown in Fig. 8 is issued to the 
pattern shop. This must be signed either by the general 
superintendent or the chief draftsman. 


be 


The Value of Good Appearance 
By E. R. Miser 


Value is of two kinds, actual or intrinsic value, as rep- 
resented by the material and workmanship that enter 
into the making of the goods and selling value, or the 
general finish and appearance of the goods when put on 
display. 

Cheap goods are usually well finished. That is, they 
have an outside appearance that is attractive. Whether 
such attractiveness is brought about by well polished 
metal or a coat of paint does not change the proposition, 
that the goods look well, they have the appearance of 
value, 

It is this selling value that pushes so much inferior 
stock to the detriment of first-class goods. A press or 
lathe of superior quality and workmanship may acquire 
un unenviable reputation because the general appearance 
is rough, because it lacks proper painting and perhaps be- 
cause it is located in a long ine of better finished ma- 
chines which accentuate its rough finish. You cannot 
expect a workman to take much care of a machine or 
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have much pride in it when the finish is co bad that a 
perfectly clean machine looks dirty. 


Tue Eve a JupGe 


The appearance of a thing is an important indication 
of its value to most of us. Wittingly or unwittingly, we 
are apt to judge, or if not to judge altogether to be ser- 
iously biased by what our eyes see. In fact, although we 
may know the worse-looking thing is the better, we are 
prejudiced in favor of the neat, clean, well-cared for, in- 
ferior machine. 

Appearance has never been properly appreciated in 
machine design. Mechanics and art somehow have failed 
to mix, and a flat bed of cast iron finished off on top and 
given a dab or two cf black paint on the sides, has been 
figured, in many cases, as meeting all requirements. 

There is no real reason for this. The same strength of 
materials can be obtained and the same mechanical prin- 
ciples used with a machine that has good lines as with 
one that looks like a cro:s between a mechanical principle 
and a nightmare. A slight extra cost must be figured to 
properly grind, smooth or stone down the various sur- 
faces of a machine, and paint or otherwise finish it, but 
the gain in appearance will more than repay such extra 
cost and labor. 

THrE ADVANTAGE OF CLEANLINESS 


We know of one factory that has all its machines 
enameled white. It is not only the cleanest factory we 
were ever in but it also is about the most efficient one. 
The superintendent quoted Col. Waring formerly head of 
the New York Street Cleaning Department who said, 
when ridiculed about putting street cleaners in white duck 
uniforms, “You cannot expect a man to keep a street 
clean if he can’t keep clean himself.” The shop super- 
intendent and the management agree that painting their 
machines white returns a dividend. 

To show the other side of the picture one example must 
suffice. A manufacturer had been turning out presses 
for a good many years. They were good presses and 
they were pretty well distributed among the plants 
throughout the country. Some two or three years ago, 
it was noticed, that the press business began to simmer 
down to special designs and that customers, when they 
wanted regular stock presses would go elsewhere. The 
salesmen reported and kicked about what they called “bum 
appearance,” but “bum appearance” was something the 
firm had never had experience with and could not un- 
derstand. 

At last the general superintendent called on a friendly 
concern and asked the superintendent the why of the 
fall-off in orders. The “friendly concern,” being friendly, 
conducted him out to the shop and pointed to a long 
line of presses. Scattered down the line, and sticking 
out here and there like a rusty screw were his presses. 
No words were required, they were good presses but be- 
side the others they did not look like it. 

% 

One pound of carbon burned to carbon dioxide (CO,) 
gives 14,540 B.t.u., but if burned only to carbon monoxide 
(CO), it gives only 43890 B.t.u., or only about 30 per cent. of 
its full value. Oil burned to (CO) gives about 60 per cent 
of its full value; therefore, as regards heat development, the 
more complete the combustion is, the better. However, to 
obtain complete combustion to (CO,.), it is ordinarily neces- 
sary to supply considerably more than the theoretical pro- 
portion of oxygen, twice the theoretical being considered fair 
boiler-room practice. 


a2 a ee 





I 








September 3, 1914 AMERICAN MACHINIST 407 


Modern American Machine Tools 
and the Electric Motor 


By CLARENCE E. CLEWELL 


SYNOPsI! Formerly electric motors for driving ma- tric driving mav appear rather general and perhaps un- 
chine too were sold ona basis of fuel economies and ft convincing. the attitude wiil be taken that the probl m of 
saving in power hy the elimination of line shafts. To motor drive as applied to machine tools, calls for definite 
day these iten are classed rather as incidental among ind specific statements regarding its excellence im com 
lie rea advantade 3 An inereased and beprove l output parison with older method a | attituets ect to be 
for bhi ame cost is one of the matn features of justified, partly at least. bv the act that eleetrie motor 
electric drive. Fuel cost is often a relatively small factor were formerly sold (or offered for sale) on a basis of 
in comparison with the total value of the product. 7 the power saving claimed for them, while the prospec 
more important points of advantage derived fro) {/ tive purchaser Was often at a lo to see how the appar 
use of motor-driven machinery are contrasted with older ently high first cost of the motors could be offset by a 
me thods. 

$110,497 

An authority on American machine tools says: “It “ , F 25 

is not necessary at the present time to argue in fa ' , 
of electric drive.” His reasons for thi statement : ' 
summed up as follows: “The superior economy of : . 
kind of drive. the clear headroom afforded for cram C kepreciat 2 
vice. the cvreater cleanliness and light due to the absen Pre as 2: B00 
of overhead belting and shafting, and the Hlexibilit c " : 
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regards changes and extensions, are all familiar rea 
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for its general adoption.” 
In the belief that to some, these reasons favoring el Toots. PRopORTIONED IN PeR CENT. 
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saving of a few per cent. in his coal bill: a saving which 
was apt to be too vague and indefinite to be convincing. 


TENDENCIES IN DESIGN 


Prof. C. H. Benjamin has summarized the progress of 
the past few years leading up to what may be called the 
modern machine tool, and shows that development has 
taken place (a) in the general use of the electric motor, 
either directly or indirectly; (4) in compactness of con- 
struction, which has led to fastening a motor to the 
machine; (c) in the use of gears and silent chains in 
place of belts; (¢) in the undesirable feature of short 
belts leading to gear boxes: (¢) in an increase in power 
and capacity of machines of given overall dimensions; 
and (f) in making the machines more automatic than 
formerly. To the foregoing we should add. a decided 
tendency toward much increased speeeds and feeds; and 
mechanism and design to reduce the time between cuts. 

This brief summary of recent progress indicates a 
common objective point for practically all the effort 
along this line, namely, to increase the productiveness 
of each type of machine tool. The continual competition 
among the users of machinery results in a constant 
striving by machine-tool builders to increase the output 
of the machines which they place on the market. It is 
obvious that each increase in output which a new method 
on a machine makes possible, brings about a direct sav- 
ing to the purchaser on (a) the interest on its cost; (4) 
the labor; and (¢) every item of shop indirect expense. 
It is important to note that the overhead charge which 
may range from two to ten times the labor cost, is less 
per piece if the time per piece is reduced. This shows 
why an increase in production for a machine tool has 
such a far-reaching influence on the shop economy ; it 
not only means more work for the same labor cost (for 
all cases except straight piecework) but effects a reduc- 
tion per piece in all the other items included under 
the general head of indirect expense. 

High-speed tool steel has been a large factor in ma- 
chine-tool development, and its adoption has called for 
improved methods of driving to meet the conditions of 
higher speeds and the corresponding increased stresses 
placed on the machine as a whole, together with the so- 
lution of problems connected with belts and bearings. It 
has been shown that a given lathe of 10 years ago con- 
sumed say one horsepower, while a modern lathe of 
the same swing consumes as much as 10 times the former 
power if construeted to make that end possible. 

To understand properly, however, the factors which 
determine the productiveness of a machine tool, and to 
be able to appreciate the real reasons which underlie the 
advantages of motor drive for machines, we turn now to 
a brief analysis of operating costs. The total expense of 
operating any machine tool may conveniently be divided 
into (a) cost of power to drive machines; (b) cost of 
labor; (c) interest and depreciation on the first cost of 
the tool: and (i) indirect expense for superintendence 
and the like. In looking over the data of a number of 
typical machines it is found that the power cost is, gen- 
erally speaking, merely 2 or 3 per cent. of the total cost 
of production. Hence to save even as much as 50 per 
cent. in the fuel cost by the installation of a new scheme 
of drive, would play an almost insignificant (although 


not negligible) part in the total cost. 
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For example, in a typical case the total hourly expense 
per machine amounted to about $2.40, which covered all 
the items chargeable against this tool. Here, the wages 
per hour were low in comparison to the total cost, being 
about 30c, or 12 per cent. of the total; the power cost of 
2c. per hour, was about 1 per cent. of the total; and the 
comparison is shown in Fig. 1 from the work of A. G. 
Popcke. It has been proved that a motor drive is capa- 
ble in certain cases of reducing the time taken per 
piece of work by as much as 30 per cent. If this be true, 
just how is a saving of this kind effected and what does 
it mean to the shop as a whole? 


THe Reat ADVANTAGES OF ELectric DRIVE 


To get at the basic advantages of the motor for driving 
machine tools, attention should naturally be directed 
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first, to those ways in which electric drive promotes an 
increased product for a given machine and a given ex- 
pense ; and second, to those more or less incidental econ- 
omies included under the head of fuel savings, reduction 
of friction in line shafts and belts, by their elimination, 
and similar items. 

First, we find that with adjustable-speed motors, 
economy is produced in rotary tools such as lathes, mil- 
lers, boring mills, and drilling machines, because it is 
possible to maintain the most economical cutting speed 
at all times and for each operation by means of the elec- 
tric controller. Mr. Popcke shows that speed changes by 
small increments of 5 and 10 per cent. are obtainable 
with motor drive as against increases of 25 and 30 per 
cent. where cone pulleys are used. Again, where recip- 
rocating machines are considered, such as planers and 
shapers, it is possible to have and use a quick return 
stroke if the work is light, but for heavy work the re- 
turn stroke must be slower so as not to rack the machine 
and thereby loosen the work. For this reason the re- 
turn stroke with belt drive is apt to be determined by the 
heaviest piece of work likely to be handled by the ma- 
chine, and is not as fast for the lighter work as if ad- 
justable speeds were available to suit all conditions, 
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Here, the ability to increase the return stroke for light- 
weight pieces means a direct and easily calculated re- 
duction in the cost per piece. 

It has also been demonstrated by test that a relay in 
the motor control circuit which automatically reduces 
the motor speed if an excessive overload happens to be 
thrown on the cutting tool, saves sufficient time by its 
protection of the tool against deprec iation and the con- 
sequent avoidance of much wasted time in changing and 
sharpening tools, to effect a saving of 13 per cent. in the 
interval required to finish a piece. 

Messrs. Crocker and Arendt have itemized the ad- 
vantages of motors in convenient form somewhat as fol- 
lows: (a) Saving in power; (/) large prime movers or 
engines where the power is developed at one central point 
and distributed to motors rather than small engines di- 
rectly coupled to line shafts, which means increased efti- 
ciency in the power house; (¢) cost of new buildings less, 
when line shafting is eliminated, ceilings do not require 
so much reinforcement to prevent slight sagging and 
throwing shafts out of alignment; (d) the arrange- 
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ment of machinery is more flexible; (¢) headroom over 
machines clearer and crane service simplified; (f/f) clean- 
liness and health promoted by absence of belts; (g) sepa- 
rate buildings may more readily be equipped with power 
facilities ; (i) growth of plant as a whole made more 
convenient ; (7) reliability of power supply increased ; i 
case of breakdown of a motor only a small group of 
machines is thrown out rather than an entire section as 
where long line shafts are in use; (j) overtime work, 
where a few machines only may be required, involves less 
losses; (4) noise is reduced I) an absence of numerous 
belts; and (/) increased output. 

Of the fore volng points, three appeal as of importance 
to larger productiveness, namely, clear headroom and in 
creased facility for crane service; reliability of power 
supply: and the advantages of performing the work more 
rapidly and in improved ways. The other points may be 
classed as of secondary Mmiportance, although they should 
not be overlooked because, as a matter of fact, they go to 
aid in the reduced cost of production as a Whole. Fig. 2 


illustrates these points graphically. 
PRACTICAL EXAMPLES 


Tn one comprehensive test five methods of planer drive 
were investigated, single- and double-belt drive, pneu 
matic clutch, high and low speed, and reversing motor 
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drive. The item of particular interest in a test of this 
kind is the time required for a cycle of operation, that 
is, for the cutting and return strokes. It was found 
here that this cycle required from 27 sec. for the belt 
drives as one extreme, down to 19 sce. for the motor 
drive, or a reduction oi nearly 40 per cent. effected by 
the motor drive. 

In another case where the size of the work, the cut and 


the length of stroke were the same a belted planet re 


quired 18 sec. for the cycle, while the planer equipped 
with a reversing motor completed the cycle in 12 see., 
also a saving of practically 40 per cent. In this case 
the operator Was unable to change his speed to suit the 


given conditions with belt drive, and belt slip made it 
out of the question to take as heavy a cut as he might 
otherwise have done. In these respects the motor drive 
resulted in an actual saving of the per cent. mentioned. 

Mr. Halsey shows that the friction load due to line 
and counter-shafts ranges from 17 to 43 per cent., de- 
pending on conditions. These losses for some typical 
cases are shown in Fig. 3. Obviously then, the elimina- 
tion of line and countershafts by the use of an individual 
motor means a corresponding decrease in the power Tre- 


quired, 


IMPORTANT Ways IN WHICH Economy Is EFFECTED 


In referring to the motor as a factor in machine-tool 
operation possessing many advantages and capable of ma- 
terially reducing the cost of production, we do not 
mean to imply that these good results follow the in- 
troduction of motors as a matter of course. The fore- 
going statements, on the other hand, are intended to 
apply to those cases where the motor is intelligent} 
suited to the load conditions of the machine it is to 
drive. Mistakes in the application of motors are so nu 
merous that the correct adjustment of motor to machine 
and machine to motor almost seem to be the exception 
rather than the rule. 

As a simple illustration of this fact, reference may 
be made to a roll driven by an induction motor. A num 
ber of rolls connected by a line shaft and driven by one 
main motor required about 10 hp. per roll, some ma 
chines being idle at the times others were operating 

A single roll was later installed and the electrical man 
concluded that a single 25-hp. motor should be sufficient 
When the work was inserted in the rolls, the motor be 
came greatly overloaded and the fuses refused to hold. 
After the rolling operation was under way: the moto! 
worked, but the high torque required at certain times 
was too much for it. In a case of this kind, it is quite 
likely that a smaller motor capable of high torque for a 
brief interval to take care of the unusual condition 
would have been entirely adequate. 

The tendency to use larger motors than necessa’ 
hj t from the work of M: 


seems to he common, 


Popeke indicates diagrammatically some cases where 


larger motors than necessary have been found in. ser 
vice. ‘To illustrate this fact, it is interesting to note thw 
the motor usually specified may be from two to three 


times the size of the motor which would be recommended 
on the basis of a test of the actual power requirements of 
the given machine. This statement follows from a series 
of tests on a number of planers. This is commonly 
called over-motoring, and to employ motors of a larger 
size than hecessary means a higher first-cost than not 
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In 1 


Introduction of high-speed tool steel, practically all 


his connection it should be pointed out that wita 
the 
standard machine tools have been completely redesigned. 
Due to the fact that old 


construction, and are not equipped with modern devices 


machines are not as strong in 


for saving time in making adjustments, the suggestion 


is made that it may often be a distinct economy to in 
stall a new machine tool equipped for and with electri 
drive rather than to change from belt drive to indi 
vidual motors with an old machine. 

\nother point to consider is the peak load in com- 


electric motor il 
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on with average load. 
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intelligent motor application. Take a large shop, 
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Chucking Methods for Second 
Operations 


By F. E. 


SY NOPSIS—It is becoming better recognized every day 
that the advantages of automatic and other special ma- 
chines depend to-a great exlent on the methods used in 
holding the work. High cutting speeds and feeds often 
fail to secure the desired result because of the time lost in 
handling the work in and out of the chucks. For this 
reason, the methods shown should contain suggestions 
i“ hic h can he adapted in many olher Cases, 
x 

The method of holding work, parti ularly for second 

vperation work in hand or semi-automatic machines, plays 


ANTHONY* 


over and the nut put in place with a quarter turn. The 
piece is clamped by the feed levers forcing the plunger D 
forward, this acting through the piece 2, which carries 
two plungers G, these being in turn screwed into a ring 
H, which supports the piece VY on nearly the whole back 
surface. 

Releasing the speed lever removes all pressure on the 
ring and allows the nut B to be removed by a quarter 
turn so that another piece can be put in place. 

The whole feeding mechanism is easily removed by un- 
screwing the tap /, which leaves the end of the spindle 





Fig. 1. CHucK FoR STAMPING Fic. 2. Hotpinc Work THROUGH SLoTs 
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such an important part in the net economy of the op- 
eration as to be well worth some study. The illustra- 
tions show the solutions of a few of the many problems 
which have been presented to the Brown & Sharpe Manu- 
facturing Co., and it is hoped that these will suggest other 
and perhaps better methods, all going to make the oper- 
ation of turret or screw machines more economical! in all 
lines of machine-shop work. 

The work to be held in the first case is a pun hing ol 
sheet metal, which must be threaded and the edge faced 
off as indicated by the finish mark f. To clamp this 
quickly and accurately, the holding mechanism shown in 
Fig. 1 has been provided. The piece eg is placed over the 
central stud A which centers it. On the outer end of A 
is an interrupted thread so that the nut B can be slipped 


*Screw machine department, Brown & Sharpe Manufactur 
ing Ce, 


ready to receive any other similar device which may be 


needed. 
HOLDING THROUGH SLOTTED HOLEs 


Another and more difhcult piece to handle is that 
shown at J, Fig. 2. the finished surfaces consisting of 
an outside thread and the finished surface shown by 
f as before. There are two round holes in the bottom of 
the cup-shaped piece as well as the two slots shown, the 
latter being used for preventing the piece from being 
forced outward by the cone jaws shown at D. Two pins 
A project through the round holes and act as the drivers, 
while two hooked levers B come through the slots and 
hook over the bottom to hold the work as shown. 


The grip is obtained by forcing the sleeve G forward 


} 


by means of the reguiar Teed levers of the machine. This 
lp turu draws the plunger } backWard by me aus ol the 
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halls ( operating on the conical portions tm the sleeve @ 
and on the plunger #. Not much pressure is required 
for this and the plan has worked out satisfactorily. 

Fig. 3 shows a second operation on a casting which has 
already been machined at A, the second operation being 
the finishing of the outer surfaces and the threading as 
at f. This is a comparatively simple job as the piece is 
held on a split bushine 2 which is expanded Hy the 
plunger (. This plunger must fit the spindle closely so 

to insure the piece being chucked true. 

Four faceplate-holding fixtures are shown in’ Figs. 
1 Oo, 6 and 7: these are designed for special cases and 
require comparatively litthe explanation. Two views of 
the piece are shown at A, Fig. 4, while the faceplate 
fixture is seen in two views also. It shows a piece which 


is held to the faceplate by three capscreWs, counter bal- 


1hces beige provided al i and A to insure steady ruli- 
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ning at the high speeds necessary for economical oper- 
ation on work of this kind. The piece is first threaded 
ut each end, as shown at A, and then fastened to the 
angle plate B by means of the special head capecrew ©, 
This is so located as to bring the hole )) central with the 
spindle so that future operations can be easily performed. 

Fie, 5 shows a small connecting-rod which has it bear 
ings at right angles to each other, one of these being a 
hall as ean be seen by the dotted line. After boring on 
end, the other is held by the stud 1 in the angk plat B, 
which brings the other end in correct position for bor- 
ingas at (. It is held in position by the clamp D, which 
has a spring surrounding the bolt for quick release. 

\ Sper ial holding device for turnine the crankpin on 
the end oO] the disk as shown at {,. Fig. 6. may be of as 


ert 
Le4 
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sistance in some eases, This shows how the whole pieee 
is clamped to the faceplate so as to bring the crankpins 
in line with the center and provide the proper throw 
from the center of the shaft. It is a simple device and 
one Which has proved effective in this work, 

Fie, 7 shows a somewhat more complicated holding 
fixture, made necessary by the piece shown. The lower 
end B has heen already machined and has a hole through 
it. This serves to locate it on the screw C in the hold- 
ing fixture. The upper end is centered and held by the 
SWinging clamp Kk, while the two side screws D serve 
to hold it in this direction. The two views give all the 
detail that is necessary for suggestions along this line 


\ DovusLe-Spring CHuck 


A form ol Spring chu k is shown li} Fie, , heing used 
lor holding comparatively long cast leeves as shown by 
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i cross-section piece held in the chuck. This is in 


reality a double spring chuck as A 1, opened and closed 
bY means of the tapers on the sleeves ('C', these being oper 
sted by the right- and left-hand thread engaging nut B. 
\n end piece D holds the chucks in position, the other 
end being held by the flat rine F. 

\fter this piece has been bored out, the outside is 
turned on the expansion bushing shown in Fig. 9. This 

operated hy drawine the bushing { over the central 
-tud FE by means of the nut 2. The whole device fits in 
a recessed faceplate and is held by three bolts at D. It 
is trued up by three screws as at (’. Both the bolts and 
crews are spaced equally around the faceplate. 

\nother second-operation job is shown on the piece in 
Fig. 10. This has .been previously finished on the por- 


ee te 
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Septe mber , 


tions marked f with the piece held by the hub @, 


| 


chuck shown takes the piece after the first operation and 


holds it as shown by means of three lL shaped clamp bolts 
thre 


which bear on the thin portion ol inner flange directly 
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over a solid portion of the chuck. ‘The centering is done 
by the ring fe Which has a beveled edge and fit inal 
cess turned in the body of the chuck. This is he ld in 
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Fia. 10. Honpine an 
AWKWARD PriECI 


place by means of three screws S and forced to its outer 
position by three spiral springs, one of these being show! 
With the 


rearity 


behind the rings. held in this position, 
the hub G, which 
is cut off and the hole sized as at //. 


Lo hold is shown inh 1, 


pied 


Was In only a chucking piece, 


A rather awkward piece 


this ha\ T-slot across one face. This slot 


a means ts 
piece against the plat 


me a 


of holding, by a head which fi into it and 


drawn backward so as to clamp the 


Rk. Thi clamping is done by means of the nut (' and the 
crosspin D, After it is in position, it is finished inside 
ind the Groove turned as al f. Still anothe1 st ond i) 


eration job hold 


Is shown ih oe a 12. I} Is Is at hu K 101 


ing the piece shown by the threaded portion so that the 
urfaces marked f may be finished. The nut ( is turned 
on the thread F so as to bring the plunger B to its for 
ward position. The piec then placed in the chucl 


is screwed against the face of B. [ re 


Then the piece 
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move without havi to put undue pressure on the 
knurled portion of the finished piece, the nut C is run 
back SO as to Withdraw the plate 6 so that it may be 
asily removed by hand . 
Forming Mica Tubes 
By EK. W. Tari 

\ few days ago we ran against a pro ition whicl 
or some time had the Lipope inal ¢ every mechank 
the shop. Possibly in all « trical shops it would hav 
been no job at all but in she that have little o1 
mica at all to work it might have been just a reat a 
proposition, We had everal piece of thica al I ‘ 
in. long by 4 in. wide by Pb. in. thi rorm int icy 
indrical tube, 

The method which proved suce iul Was as follow 
First, a mandrel of the diameter of the inside of the dk 
sired tube Was immersed in boiling water until it was ¢« 


practically the same temperature as the Water, then re 














moved to a near-by vist Che mica Was then dipped int 
the water for a Tew econud then wound around the hot 
mandre l. A cloth. Which atterward Was used to bind thie 
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THREAD 
thiea To the arbor, Wil List | ith Witlhalil the Ith iu it thie 
mandrel, 
Che mica was allowed to remain in 1 tion until 
Col, and lhe la] l Thibpne uiter rem l 
\ method f tr i? | la be more it 
tor ind ta more rapid tt ! ! p t ! 
rubbir it on a plate « red witt ! t put the t ¢ 
na shaper vi nd th a bl j i i shaper t l 
ike fine cut 
T tin brass part brieht-dip tl brass parts, then im 
merse in a dip made a follow In a copper kettle make a 
Holling saturated lution of ream of tartar with a litth 
chloride of tin added to start workir Place the work i 
thir layers betwee! pertorated bloc of tinplaths Have 
olution cnough to cover the vy } then boil for two or thi 
hours Draw off the ution and di out the work in iW 
just it much handier to have the pper kettle fitted with 
i stoy och n the bottor tor drawil iT the iutior 
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Some Points in Jig Design 


By H. JOHNSON 


In working out the detail of drilling and other jigs, 
too few people seem to realize the lm perative need fol 
careful study from the viewpoint ol the future operator, 
Vet 1t 1s through this kind ot stud) that it becomes pos- 
sible to save seconds in handling work into and out of 
Jigs, and at the same time insure a higher degree of ac- 
curacy in the product. 

At the outset, it is highly important that ample base 
area be provided, and in jigs which drill several holes 
«” taken that none of them comes outside ol 
This point is one 


care Inust 


or even close to the edge of the base. 


that is liable to be troublesome in roll-over jigs in which 
the holes enter at other than right angles with each 
other. | recall one case where a good WON jig, which 


could have been run in connection with other jobs on 
a gang drill, was held down to use on a single drill with 
lever feed because the axis of one hole intersec ted the 
edge of the base. Another half inch of metal would 
have saved the situation. 

When relieving the base surface to eliminate rocking, 


leave tlie broadest bearing at the point Oo! greatest pres- 


sure. This may not look symmetrical, but it neverthe- 
less is correct. If a roll-over jig weighs more than a 
few ounces, see that some place is available for the man 
to grasp when rolling it over. In case no natural pro- 


jections offer themselves, core a hand hold in the jig 
body. . Toolmakers who leave sharp corners on jigs 
should sbe sentenced to a few days’ use of their own 
jigs,s preferably on work where hands are wet*and slip- 
pery..“ The reform would be immediate and lasting. | 
snow—I used to build sharp-cornered jigs. 


s another more or less neglected point. 


Chip disposal 
You cannot dig chips out, nor dump them out, nor wash 
them out, for nothing. The only free-( leaning method is 
toj fix things so the chips will fall out. This is an ideal 
often’ unattainable but one to be constantly aimed at. 
Some jigs are puzzles at first sight, Vut this can be helped 
by marking the clamps in the order in which they are 
to be «drawn up. Be sure that sizes are stamped lear 


each bushing. 
ABouT BUSHINGS 


Now a word about bushings. Give ple nt\ of length 
they will last longer and do more accurate work—but 
do not go to extremes that call for special long drills, 
or only use a small part of a regular drill. Keep the 
bell-end angle quite flat; it will give a longer effective 
bearing on the drill than a deep countersink will, with- 
out any increase in the total length of the bushing. 
Leave a decently thick wall if possible—the bushing is 
more likely to stay in the jig. If the wall must be thin 
or the bearing in the jig short, a wide-flanged bushing 
can often be used, held in by fillister-head screws through 
the flange. Threaded bushings, as ordinarily made, are 
inherently inaccurate and prone to stick fast with chips. 
A coarse, square thread engaging a pin in an outer fixed 
bushing works well and allows grinding of the bearing 
surfaces. No matter what kind of a bushing vou make, 
be sure it is glass hard. Poorly hardened bushings seize 
easily. 

A lot of time can be profitably spent in scheming out 
a rapid, effective clamping device to hold the work se- 
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curely in the jig, and at the same time not prove a hind- 
vance when inserting or removing work. Many times the 
further unserewing of the nut or handle, after the strai. 
is removed, can be made to swing the whole clamp 
asic ° 


WRENCHES 


lt takes time to pick up and handle a wrench, there- 
fore nuts should have lever handles if the strain is greal, 
or star handles where less pressure will answer the pur- 
pose. Beware of knurls or shallow flutes—they offer but 
a poor hold for wet hands. Slotted washers are often 
effective time savers, and a further development of the 
same idea is the slotted strap which straddles its bolt. 
Nene hinged loosely at the end to the jig in such a wa\ 
i¢ will keep it conveniently at hand, vet out of the wai 
when loading the jig. With this construction, the nut 
is loosened, but not removed, and thus is always available 
and no time is lost in searching for it at a critical mo- 
ment, 

The coarse pitch binding nut sometimes used will not 
hold well where there is much vibration. Where it can 
be used at all, it is a good article. A driven key or wedge 
makes a most effective binder, but invites abuse of the 
jig by miss cracks’ frém the hammer, and is, in addition, 
a loose piece that is*liable to get lost. Pneumatic or 
hydraulic cylinders have not had a wide application, but 
on work ‘for’ which they are adapted, they ate-so much 
better than anything else as to be beyond »comparison. 
Use an.armered hose and keep it up out of the man’s 
Way, 

Put Gace Pornts IN PLAIN SIGHT 

The gage points or stops in a jig require ¢areful lay- 
ing out. ~ They must be so placed as to shed chips and 
ly casil\ cleaned. Wherever possible, thev should>be in 
plain view. of the operator while he is ‘setting up -the 
clamps. He can then check any tendency of the work 
to creep away from the stop. On castings or forgings, 
avold the »parting-Jine with its attendant fins and swollen 
Spots, 

\dequate support must be provided against the thrust 
of the drill unless the work is so rigid and the drill so 
small as to climinate any tendency to spring. Try ‘to 
get this support from the stops or gage points and 
clamps, otherwise vou may have to use* adjustable. sup- 
ports or jacks, which are always troublesome, . besides 
Ming one more thing to pay your man to tinker with. 
If they cannot be dodged, make them so rugged as -to be 
easily worked with greasy hands and proof agaitist chips 
and cutting solutions. 

# 
Powdered Sulphur in Cutting 
Oil ‘ 


By C. G. RicHarpson 


In running a Fellows gear shaper on some small gears 
with cutting oil that had been used in turret lathes, the 
surface of the teeth came out very rough. Someone sug- 
gested putting powdered sulphur im the cutting oil which 
was done and it immediately obviated the difficulty. 

It was supposed the sulphur in the oil neutralized some- 
thing that was detrimental as there was apparent chemi- 
cal action when it was added. 

Can anyone state why the sulphur improved the eut? 


ba cient 




















September 3, 1914 AMERICAN 


MACHINIST 415 


Some Operations on Leather- 
Making Machinery 


By Ropert 


SY NOPSIS—The manufacture of feed rolls for leather- 
making mach mery is de S¢ ribed: lhe felt pads are forced 
on a square shaft, and then turned and polished, and an 
extra smooth surface thus obtained. The unhairing cyl- 
inders are made of cast-iron rolls, the blades, eithe r ste l, 
hard or soft, or brass, are staked into machined slots 
and the outer edges turned or ground to produce a keen 
culting surface. Some bor jigs are shown for dri ind 
various parts used in manufacturing the leather-making 


machine y. 


The manufacture of leather-making machinery requires 


some interesting operations, such as those shown and 


MAWSON 


desc ribed in this article: these methods are employed by) 
the Woburn Machine Co., Wobuin, Mass. 

The halftone, Fig. R shows a lathe attachment used 
for boring and tapping the connecting-rod ends. The 
fixture A is located at the correct height on an angle 
plate B on a lathe faceplate. The fixture is then fastened 
down se urely in position, The hole is first bored to the 
tapping size, the tool being guided with a slip bushing. 
The tap C is then run in and the hole tapped to size. 
The same fixture is used on a drilling-machine jig for 
drilling the hole 2), the drill and reamer beine euided 


through the bushing Kh One of the rod enas is shown as- 
senibled at #’, 
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Fig. 2 shows the jig used for drilling the eam gears. curely. Two holes are drilled, the tools being guided 


The casting .t is located by pins and also rests on finished through the bushings 7 in the cover. 

pads. The cover / is then swung down and held with The halftone, Fig. 5, shows a jig for drilling the head- 
the bolt C through the slot in the cover. The screw D end piece. The casting is located on finished pins, as 
is then tightened down on the gear casting, holding it described in the previous jigs. The cover is held down 
securely. ‘Two holes are drilled in this jig, the tools bee with the swing bolt .1 and the swinging latch B. The 
Ing euided through sushinges in the holes kK. two screws (' hold the casting securely during the drilling 
; : operation. The jig is fitted with slip bushings, as shown, 
MANUFACTURING Fett Freep Rots ' ; 


so that the various holes mav be drilled and reamed be- 
Fie. 3 shows the method of making the rolls used for fore the part is removed from the jig. 

feeding the hide through the machine when transforming : 7 

it into leather. ‘These rolls are made with a steel core A, MAKING THE UNHAIRING CYLINDERS 


which is of a square section with the ends turned for The unhairing evlinders which are used for removing 
journals, as shown, the hair from the hide before tanning are interesting. 


The felt CoOoverimme is made Obl CLI ilar paas PR which are Slots ol the required contour are first either milled or 

















Fic. 5. Jia ror Drittinc Herap- Fig. 6. Turninac UNHAIRING CYL- i 
Enp Pirct INDERS 














Fig. 7 Grinping UNWAIRING CYLINDERS Fig. 8, SoLperinc, BLADES ON CYLINDERS 
placed on the square shaft and foreed together | end turned in the east-iron evlinders as desired. The blades 
pressure supplied with the nuts 2D. The turning is per- are made of steel in a cir ular form and after one edge 
formed with a wide scoop-shaped tool 2. This is ground has been cut they are pulled out into a spiral form. 
with a keen cutting edge, as may be seen from the turn- One of these blades after being pulled out is shown at } 


ings F. After the roll has been turned to the required |, Fig. 6. The blades are then placed in the machined 
diameter water is run onto it and it is allowed to stand _ slots in the cylinder, afterward being staked in by hand. ; 
for about three hours. <A steel burnishing tool is then The halftone shows the turning operation on one of these 


placed in the tool post of the lathe and run across the cylinders. The outer diameter of the blades is machined 


outside surface of the roll, thus polishing it. until a sharp cutting surface is obtained. 
Fig. 4 shows the jig used for drilling the toggle gears. Fig. 7 shows the operation of grinding an unhairing 


The casting is located on finished pins, as A, foreed back eylinder which is made in a manner similar to that de- 
against a stop with the screw B, ond the cover is dropped seribed for Fig. 6. It will be noticed, however, that the 


down and held with the two bolts, as (. The serew D is blades are made of a different shape and of hardened tool 


then forced down onto the casting, thus ilding it se- steel, those in Fig. 6 being soft steel. The blades of this 
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) 


cylinder cannot, therefore, be turned, and so are ground. Factory Inspection im the 
The grinding wheel A is driven by the belt B behind the Uni - » 

8 e nited Kin m. 
cevlinder. e gdo 

The keen cutting edge obtained on t 


] 
} 


ie evlinder blades By I. W. Cuusr 
for the unhairing operation should be noticed in the il- 


lustration; the angular position of the blades allows a The report on factory inspection in the United King- 
razor-cutting motion to be obtained, thus easilv and om for the year 1913 again mentions an increas “ 
smoothly removing the hair on the hide. time of 14 per cent. on the year, in the number of work- 
shop accidents as recorded official] Much of this . 
MAKING CYLINDERS WITH BLADES SOLDERED ON crease is due to improved reporting. It is st le 
Another method of making a different stvle of unhair- that many firms do not understand their duty in this 
ing cylinders is shown in Fig. 8. In this operation the matter: one factory inspector actually discovered a shop 
cylinders are turned smooth and afterward “tinned” jn which 75 accidents had occurred and nothing had been 
reac for soldering on the blades. These are made of said of them. In the inguage 7 the report, “usua 
hard brass in circular form, some being shown at .4. One there is no reason to believe that the notices are delib- 
edge of the ring is then cut in a manner similar to the erately withheld, carelessness and ignorance being the 
steel rings and the blades pulled out to the shape B. The chief causes for failure to report.” This is not confined 


are then soldered onto the cylinder core at the required to small concerns; proceedings had to be taken against 




















Fic. 9. Jics ror Toccre Exp anp Suipprne Fork Fig. 10. Jia ror Dritiumxe Cam-Rowt Lever 


pit h. The outside diameter of the rings is then ground one firm emplovine n 40000 ar SOOO wo R 
to obtain the desired cutting edge. where in six months 73 reportab wcidents occurred, of 
In Fig. 9, at .1, is shown a jig for drilling the toggle which but nine were reported 
ends. The casting is low ated wvgainst a stop DP and tin (ood trade, I cons nt growl nt Is Of Wae- 
fork end straddles a pad, as shown. The fork casting 1s echinery, Is respol et some part of f Inerease In 
then forced down with the screw ( and the swing covet accidents, thoug! t] qoes not ap) to certain of 
dropped and fastened with the swing bolt. A slip bush- the English shipyards, where accidents actually fell in 
ing is provided to enable thy hole to lb drilled and reani | num be r despite what was regard l as an exceptional] 
before removing the part from the jig. busv vear. Better discipline in shops is thought to be 
The jig shown on the right is for drilling the shipping necessar one Scottis! d 20 men in thre 
fork and cap. These castings are located on pads ai months for interfer ne W g rds or neglect ne to re- 
forced down by the screws J). This jig is also of the lace them. It is believed that from 25 to 40 per cent. 
cover type: thus holds down the easting and also carries ol ndustrial accidents could bi preve nted f know1 
bushings for the screw holes £. In this jig, 12 holes are means were taken, and in the report, American experi- 
drilled. two being afterward reamed and six tapped: slip ence is cited to show that besides legal safeguards, “re- 
bushings are provided to enable the various operations duction of accidents can best be s red obtain ny the 
to he performed before removing the pieces from. the hterest and COOTK moo Opera s ind olticials 
jig. 0 oh satetv con - ( n of the Un ted 
The halftone, Fig. 10, shows a jig for drilling the cam- States Steel Corporation is s mentioned, for the 
roll lever. The casting is forced back on locating points report quotes that since these committees were organized 
bv the screws A. The swing cover is held down with 1 there in 1906 “the fata nd serious accidents among 
two bolts B and afterward the two screws C are tightened r employees were 1 Ie recent 111 
down onto the casting. Four holes in the casting and the total accidents ] 1000 emplovees fell from 
drilled and reamed, the tools being guided through the 109.¢ in 1910 to 61.1 in 1972, 
bushings D in the cover; the piece is finished complete | Mention may he 1 the “inquest” system at the 
before being removed from thx jig. South Metropolitan Gas Cos We *, Landon, For al 
serious accidents the engineer of the company acts as 
chairman, the ju eing formed workers. Recome- 
The passage, “In the midst of life we are in death,” w nendations are draw! py 3 . It appears, posted up where 
written (in Latin) in 911, by Notker, a Monk of St. Gall, ir the accidents took place. f in the opinion of the en- 
Switzerland. It was inspired by reflecting upon the danger vineer the recommendations are impracticable. an appeal 


to which some builders were exposed at Martinsbriicke, ar 5 
he n ] } , } +] ’ 
is probably the oldest existing reference in industrial hazards can ve made to the dlrectors ol! le company, 
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British emplovers are steadily providing first-aid ap- 
nlianes and these have already reduced the number of 
case of blood poisoning. In one Birmingham shop, 
more than 1000 cases were treated in 10 months, the 
only case which resulted in a fatality arising from the 


delay of a single dav in the treatment of a plinter pune- 


ture on the knuckle, "Whe Inspectors uoegest thre need 
for “a simple safet: rule in all works. that anv eut. wound 
or abrasion. howevet lieht,. should be at ones reported 


to the foreman for fit st-aid treatment to prevent the risk 
ol hlood poisoning.” 

The total number of accidents reported was as follows: 
fatal, and 3079 


cCUrTeNCeS °: 


joao 176.852) non-fatal dangerous ov 


machinery moved by mechanieal power ac- 


counted for 421 of the fatal accidents, for 47,177 of the 
non-fatal accidents and for 2690 dangerous occurrences. 
Included in these were three fatal accidents and 619 
non-fatal accidents arising from the use of grindstones ; 
two fatal and 91 non-fatal accidents owing to emery 
wheels bursting: one fatal accident and 30 non-fatal ac- 
cidents due to revolving vessels and wheels bursting; 


to elreular 
to lathes. 
excluding 


even fatal and 2637 non-fatal accidents dur 


awe: six fatal and 3926 non-fatal accidents duc 


with 1113 non-fatal accidents due to presse 


punelhe 

Analvsis was made of some of 1017 of the lathe ac- 
cident two of these being fatal. The tools or artiel 
heine turned aceounted for 394 accidents. ineluding the 


fatal cases: articles or cuttings flving out for 207 cases, 


and miscellaneous causes, including falls or slips, 80 
cases These three entries thus accounted for about two- 
thirds of the total. Of the remaining 336 eases, chucks, 


faceplates or spindles caused 115 accidents, cone pulley 3 


and helts 67. driving dogs or carriers O44, hac k rears a 


change gears 15 and other gears 42. while driving straps 


caused 14 and projecting setscrews six accidents. 
Factory inspectors in Great Britain have been drawing 


attention to the need for safety earriers, and in thi 


direction a considerable reduction in the number of ace i- 
dents is shown. The use of cone-pulley shifters and 
never very popular mn (reat 


the 


other bhelt- lipping devices, 


Britain. is urged, and some dangers arising from 


use of revolving bars in hollow-spindle capstan lathes are 


noted, tubes to act as a covering and fencing being sug- 
re sted althoneh they are already used largely. 
KENrorcING THE Use or GUARDS 


Reference mav also be made to the use of milling 


ay spite considerable opposition on the part of 


ecuard 

emplovers, the factory inspectors, notably in the Birm- 
ingham district. suecessfully enforced the use of these 
cuards, As a result. a diminution in the number of 
aceidents in this direction is noted, and such aecidents 
as oceur are thought to be due mainiv te the workers 
emploving their fingers as a brush in order to remove 


cuttings, and the like: or the accidents have happened 


at the intake between the cutting edge and the job, which 


cannot be fenced. The ( hief faults seen To he failure to 


adjust the guards and to replace them after changing 


the eutters, 


Difficulties in guarding power presses, owing to the 


variety of work undertaken, tools emploved and = even 


machines used, are recognized. The factory inspectors 
have found the double-handle device for starting unsat- 
isfactory in a long-stroke or slow-moving press, for in 


such cases the operative may attempt adjustment of the 
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tool or work while the plunges r is falline. It has heen 


found. too. that ple e-workers block one of the levers so 
that one hand is left free for manipulation of the work, 
and a device to prevent this blo king has been introduced. 
The tendens vy of the plunger to repeat its motion after a 
ingle operation of the starting device has been thought, 
total number of 


fact 


not officially, to eause half th: 
accidents. Defeets of the 
that the shaft 

\s to grindstones, 
3000 ft. 


though 
clutch or brake and the 


may seize are Causes adduced. 

while men engaged in heavy work 
wcept per min. or thereabouts as the limit, it 
appears that in the cutlery shops of Shefheld and else- 
where considerably higher peripheral speeds are not un- 
common, The change from grindstones in wet grinding 
to emery wheels is urged as -desirable, but the extra cost 
Artificial 


stones are found to be more homogeneous and certain, 


has to be recognized by the small proprietors. 


while the natural stones are not tested at any higher ve- 
American 
the 


locity than that at which they are to be used. 


experience is again mentioned in connection with 
preferences for guards of steel or wrought-iron plate in 
connection with emery wheels, even where safety flange S 


are provided, 


The Question or Lighting 


Wi 


by the British Home Office in lighting. 


more than once the growing interest 


the in- 


have noted 


One of 
pectors mentions a case of a cotton-reeling workshop, 


underground, which had- windows. on: one’ side 


Of the row of 


partly 
the window 
farthest from the 


only. workers nearest 5 per 


cent. needed glasses, while in the row 
windows 50 per cent. needed them. 
\s recards warnings to prevent ace idents due to elec- 
tric eranes in engineering shops, automatic gongs and 
whenever the 
effective. It 


probable that means of this kind for preventing accidents 


motor horns in the driver’s eab sounded 


crane is moved, have been found appears 


will be urgently pressed by inspectors. American experi- 


ence is again brought forward. hooks with a loop or 


handle at the hac k heing reported as successful in Ame rl- 
can shops in preventing crushing of the hand between 
chain sling and hook “and as a means of reducing the 
large number of accidents from this cause it seems ad- 
visable 10 recommend their adoption.” 

the 


industrial work was commenced last vear at Bristol Uni- 


Spec ial research on measurement of fatigue in 


versit\ further an- 


nounced that the London Museum of Safety Appliances 


under Home Office auspices. It is 
should be completed early next vear. “Appliances will 
he shown in conjunction with actual working machines 
in motion as far as practicable and supplemented b 
models, photographs, and so on, where necessary.” In 
Education and local au- 
Lan- 


perma- 


conjunction with the Beard of 


therities, machinery and appliances in certain 


eashire technical schools mav also be used as a 


nent exhibition of fencing. 
the United 


($520.- 


For the administration of the Factory Aets, 
Kingdom spert last vear the sum of £104,137 
G85). this excluding the cost of the central office clerks. 
pensions, and so on. The staff of inspectors and assist- 
ants numbers 217 and the total registered factories and 
workshops, apart from other works, reached 274,569. 
Effective visits numbered about 125.000, and 3872 prose- 
cution cases are mentioned, while 195.712 contravention 
notices issued to occupiers, 39,045 relating to 


fencing. 


were 
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The Shaper as an All-Round Shop 
Machine 


By ErHan VIALL 


SYNOPSIS—The use of the shaper in its own peculiar article has been written, though it is realized that the 





field is well known but its uses as an all-round manufa ist of applications here given is far from complete 
furing or job-shop tool is not so well recognized. Its The applications and devices here described are some 
low first cost and the ease with which it may be fitted for that have been developed by the Smit & Mills Co 
rarious jobs make it an attractive machine to many  Cineinnati, Ohio, for the benefit of their customers, o1 
when its possibilities are once aqrasped. This article en- for their own use. 
deavors to show a few of its numerous applications. In Fig. 1, the machining of an aluminum automobile 
crank case is shown. The indexing fixture Is practically 
The low first cost of a shaper and its wearing qualities the same as those in common us \ turrét tool-holder 
make it a valuable machine for the general shop provided is used, carrying four tools. The reason for this is that 
that its almost universal applications are properly com- the two surfaces machined on opposite sides of the crank 
prehended. Many good mechanics have only a faint idea’ case are of different center distances and tools of dif 
of a shaper’s possibilities and consider it only good in ferent lengths set into the revolving tool-holder, obviate 
special fields. It is for the purpose of calling atten the changing ol the table eign foughing and finish 
tion to the all-round usefulness of the shaper that this ing tools are used for each surface. A cut over each 
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Fig. 1. Macninine A Crank Cast Fig. 2. MACHINING 4 CyLINper CASTING 
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Fig, 3. Reapy TO SURFACE THE Bosses Fic, 4. Work ON a SHAPER BRACKET 
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hig. 6. Bar ror Curring KEYWAYs Fig. % Suarer Frrrep ror BroacHiInc 
urtace 18 east made in two minutes, or a total of eight clapype a however, is not used to relieve the tool on the 
minutes for all four cuts: nine minutes beme ai con- reverse, The oO} rator do S this by dropping the handle 
servative estimate floor to floor. As the tools used are n the end of the bar for the cut, as shown, and raising 
made from bar-tool steel and a comparatively unskilled 


eperator ma\ he in charge, the proposition is miter =ting. 


——__—_—_——— 





} jes. 2 ane > how the machining ol both ends and 


the bosses of a 2-cvlinder motor casting. The revoly- 
ing tool-holder is also used here to save changing the 
vertical distance ef the work. The easting is clamped 
to a special holding fixture which is easily indexed to 
bring the various surfaces uppermost, 

The next halftone, Fie. 4. shows the surfacing of the 
hettom of a lhaapne r bracket. The holding fixture is bolted 
to the regular shaper table. The bored shaft hole in 
the casting is located over a plug and the bottom o1 


flange is locked into the box bv a strap and setscrews. 


CuTTinGc Keyways 
Few practical mechanics of any general experience 


but have cut keyways In a shaper by strapping the work 


o an angleplate and working.out the keyway with a 


forzed extension tool. This. however, is too tedious a 





method where.many pieces are to be done and some 
special form of bar is better. A bar of this kind ts 
shown in Fie. 5. The work is held in the regular shaper 
vise and the bar works through the hole, being locked 
nto the clapper block in place of the tool post. The Fie, 5, Curring A Keyway 
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Fic. 8. Tue Work Support ar REAR Fic. 9. THe Draw Bar anp Operatinc LATCHES 
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be hye tter 
is the bar and 


This action will un 
Here A 
B the cutting tool, which is hinged and presse d down by 
a flat spring. the 


end as shown at PD); this piece fits inside the bar, the 


it for the back stroke. 


derstood by reference to Fig. 6. 


The piece C turned eccentric on 


eccentric end coming under the cutting tool. The piece 


is held in by the threaded collar F in which it turns. 
At the beginning of a cut the collar is not screwed all 
the way in, but ts left out far enough for the tool to 
just take a good cut when the eccentric is turned so as to 
press it outward. As the collar is gradually screwed in 


the eccentric cone end forces the cutter farther out each 
time, 
Another of 


This method in practically the 


eutting kevwavs is by broaching 


method 
same form Was deseribed 
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square at the front and beveled toward the back. Fas- 
tened to the clappe r-box is a “double dog or latch B, 


which locks agaist the square of a tooth on the forward 


stroke, but opens and slips on the return stroke. To 
prevent an\ tendeneyv to pull the drawbar backward, an- 
other latch is placed at C. This latch is carried on the 
bracket of a bar D which locked in the shaper vise. 
It allows the drawbar to slide forward. but closes into 
the notches and prevents its unintentional return. When 
the broae h has hee n drawn throu rh. the late hes are easily 
-pread and the drawbar | back to the starting point. 
MiIsceLLANrous Work 

For workll out thy ! ‘ ol quare or sharp cor- 

hered dies similar to the on hown in Fi 10. a special 
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Fic. 10. Suaping Ovr a Sevare Du 
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11. The Spree Toor Usep 

















¢ Fic. 12. Corrine Treru i A Disk 
some time ago in our columns, except that in the pre- 
‘vious case, the work was placed on the front of the shaper 


while in this it is placed at the back, as shown at A, 


Fig..7. Part of the broach shows at B and the draw- 
har at £;. As this shows. tive ll on the broach Is mite?! 
mittent, consisting of a series of strokes of the shaper 


ram which moves the drawbar and broach about 6 in. 
at’. each stroke. The work merely rests over a guide 
bushing on the end of the box-like casting D as in ordin- 
arv broaching practice. This will be made clear by ref- 
erence to Fig. 8. 

In Fig. 9. the method of moving the drawbar along 
-at each stroke of the ram is explained. The round draw 
bar has a series of circular notches or “ratchet teeth” 


like A turned in it at intervals of about 6 in. These are 


Kia. J Suarer Frvren vor Expo Mince 
tool leke thr one hown mn pelsnee and oF i larvel cale nm 
F jo 11. is conventent. 7 tool 4 0 miact a to he 
cod in the re rular tool Post, ‘| he ceuttine tool IS Cal 
ried in a small spring-backed clapper box of its own, so 


as to clear nicely. A cut may be taken in various diree- 
tions along the inside, b ftine the cutter head so 
that the tool mav be fed into the corner 

The cutting of emergen eal ratchet wheels and 
the like. on-a shape (| te common but a pecial et 
of indexing centers for this work ts hown in’ Fig, 12. 
The use of. a shaper for end-milling or profiling is not 
<o common. The way to do this is shown in Fig. 13. 


An electric drill is held to the shaper head by a special 
racket, and a small end mill is placed in the spindle. 


h 
By using the crossfeed or moving the ram, a very satis- 
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factory job of profiling or end milling may be done. 
Surface grinding of various kinds may be done by fit- 

ting the shaper with an electric grinder as shown in Fig. 

14. The particular job shown would be difficult to do 


on any ordinary shop grinder 


] 
! 


ut is handled easily here. 

In many shops a shaper can be used as a hacksaw when 
not otherwise employed. For this purpose a_ spegial 
cast saw frame is bolted to the clapper block, as shown 
in Fig. 15. 
the saw on the return stroke. 
adjusted along the top of the frame, gives the pressure 
required. Ordinarily, the down feed of the tool-slide is 


The action of the clapper serves to relieve 
A weight which may be 























Fic. 16. THr SHAPER As A BorinG MILL 
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regular table cross-feed of the machine, which is operated 
by a crank at D through the rod £. The speed-box is 
held in a jig supplied with bushings which support the 
bar at each end. ‘The special head bolted to the ram 
is so made that the spindle may be used vertically if 
desired, either for boring, drilling or milling. 


“ge 


ar] 


Experiences in Cam Design 
By E. W. Weaver 

Much has been written on the subject of cams—the 
correct methods for laying them out, and so on—but | 
have never seen any statements as to the maximum angle 
at which a cam will work under certain conditions, nor 
what might be called the limiting angle for good prac- 
tice under various conditions. 

A good engineer, as a matter of principle, dislikes to 
use a steep cam, just as he does an overhung bearing 
and similar examples of “to be avoided if possible” fea- 
tures of design. Perhaps the really good engineer never 
permits himself to be cornered in such a way; but there 
are a lot of us who are not so good, or have not the 
strength of character (or finances) to resist those in 
authority over us, who set the limitations. 

Suppose, for instance, the boss comes in some fine 
morning with a belated idea that he wants incorporated 
in the new gear box. “It is late in the day to change, 
I know, but I’ve just found out that the Blank Co. are 
voing to have all their gears out of mesh on high. Now, 
if you just put a cam in here, we can turn the trick all 
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Fic. 14. Surracinc Orr an Anvit Tor 


used but in a shaper with a vertical table feed, this could 


be used. 
THE SHAPER AS A BorntnGc MILL 


Many boring jobs may be done on a specially fitted 
shaper where the purchase of a horizontal boring ma- 
chine would be out of the question. The method of 
boring out speed-boxes in the Mills shops is shown in 
Fig. 16. A bevel gear is keyed to the end of the main 
spindle of the gear box and meshes with the bevel gear 
A on the shaft BR. From this, through a series of gears, 
the boring bar C is driven. The feed is supplied by the 


THE SHAPER AS A HACKSAW 


Fic. 15. 


right. You will have to put a boss on the pattern and 
gouge out a bit in the core box, but that ought not to 
delay getting out the machine any.” 

This leaves a wee bit of resentment that the gear box 
which you had so carefully designed, after considering 
all the functions it would be called upon to fill, is to be 
afflicted with an afterthought. But you start to work 
out a cam that will take care of the extra movement. 

You are limited as to the degrees of movement through 
which the action must take place; the roller will have 
to be about such a size: and the maximum radius must 
not exceed another dimension. You cannot increase 


—— 
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th pace for the cam without practically redesiat 


the whole case. The cam works out to be steeper than 


any you ever used, or that vou know of being used, and r) 
vou are afraid it will stick ometimes. You lo A I ( 
} | c = angle 
througn your reference books and find plenty of infor cre eas 9 14 ) , 1.0 ’ 4 
’ > rere 1.111 { 0 1 at 
mation about how to lay out a cam, but nothing as to 6622:2722722, 0.445 1.095 0 0.445 
how ste¢ Vy Y k satisfactori| " , , 
how steep they will work satisfactorily. The table assumes that there is sufficient outsick 


ANALYZING THE PROBLEM sistance at D together with the frictional resistances of 


, the sliding surfac to furnish the necessary reaction { 
Whether vou have had all the advantages of a scien- in fenoe PP y z 


tific technical education or not, vou probably have more ‘| ee 
. ne act that DOC moves or does not move ! 


faith in vour common sense and vood judement than in ' 
. J ho hearing on the stated tacts, In a tual ck sign the can 














vour rather rustv knowledge of force components: so "1 ; ?, 
. al IS usually Made With a small angie tor starting to ove! 
vou start to analvze something along these lines. A ; 
‘ ° oO come the triction olf est. W cl Is much greater than 
+ _ Pr the fretion at motion, 
ri ' , , ’ 
1 a! - B } B ! Your mechanical instinct at once tells vou that the 
| - |, - ‘ h al , po wedge in Fig. 1 will be n more effective in movit 
; ~ Cc 
: + | ’ X } P . 
OR anaes ’ eben a em 
FIG.1 FIG 2 FIG3 x 
STUDY OF ANGLES AND LoAbs 
. \ | 
] 
| 
: ‘ ‘= 
| ( (ES 
| i 
. a = 4 MA ——— - ~ 
1 } ° A 
a 
Fy \ {av ie | nmr ' { t 
The 1 int it of | 1 lal not ata 1! 
that the wedge in Fig. 3 wo move the block at a 
Am Macrame] A CuHart Tuar SHows Cam Liu 
Fic. 4. CorerrIcIENTs or Caw Frieriosn With the chart shown in Fi ! one can tell whether 
a certain cam is beyond the working limit for a | 
cam is ” a TeVE lyin mehined rradee - piel iN} re ined or a sumed coefli lent ol irietion, bi l inst mice, the 
“ “i " 1) . fi ] ] { it} i] ] ] ] { . 
plans m vour mind ts almost nonvmous with the fa- . er finds that with the pra alowed, an angie © " 
. ; lan ' rl TT f} 1 
miliar wedge. You make a few ketches and after a deo, Is necessarv., and a | a coefhoient of friet 
of 0.15, it is seen that ther an efficency of appros 


little study resolve the applied loads about as shown In 


Figs. 1, 2 and 3. 


} 


mately 1) per cent... wi el n hf he ample in occasion 


Besides the external pressul ich represents the use- ally operated mechanisn Should. however, an ang 
* ' ' , { 7 he " . ; i] i : . 1d 1 
ful work to be done, there is a certain amount of nod n ( Hh nat yr. he necessary, ‘ ( hii wn vould hy on 1} 
* : a 5 per j } | { lockine ; 
the frictional resistance of the Hdine surfaces, As- }¥ cent., which is too close to the OCK pomt or ey 
suming a certain coefficient of iction (which depend efficiency. It would then be necessary to design the mec! 
: ] - ] | , ‘ ;.fy tion rine . ila | . . 
upon the nature of the material. orication, and. the anism with anti-trictior il hea ) . provide wetter | 
like, and which mav vary at each of the three surfaces, bricating means to reduce the coefficient of friction or 
. . ‘ ’ | ] ] : ‘ r we) ’ . ° Tal I? ] | 
but which we will consider the same in all cases), the else allow more space for the cam, thus reduen 
. ’ ! . rle 
loads al the applied pomnts and the consequent efheoienes angie, 
are siven in the accompanying table. Referrine to the The selection of a proper coefficient of friction for a 
; ] ; rtionlar » 7 ha aloe rn awhicl ] : wnat 
illustrations and the table, the columns A, B and | particular case is the element on the imexpe 
= , :, » bale rr » the fallowing en 
the table represent the loads at similarly lettered points — ‘ eed man is likely to err. 1 use e fi vine as frie 
in the illustrations: D represents the useful work or tional coefficients for various combinations, 
pressure which would re sult, f conditions could by sul ee wees. cies aes : i. 
that there Was absolutely no toss from friction: } repre- ob ! the, “ 
ter on bra ) 0 
cents the efficiency: and f represents the coefficient ot teelon iren Lubricated h i ; 
“er : x ° posed « auto t vel ‘ 0 
friction. Hardened steel 
i on steel Plain 1 with excell ‘uw y ' 
I’re 1 at A hip a l 1 lut t ( 
\ 1 67 onlv in very « eptic 1 cases whet " oeflicient 
{ n 0.15 can 1} 1 wit) fet 


rn ee © . ln one cause in Inv experience, it seemed nece wry ‘) 
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use a very steep cam, and as it would be no tragedy if 
it did not work, I determined to gain a little valuable ex- 
perience. It lift or movement 
of 1 in. with a limited revolution of the cam, the maxi- 
| As a perceptible dwell] 


was desired to obtain a 
mum radius also being limited. 
for the cam was required at each end, also an easy start- 
Ing in line for both directions, it worked out that a maxt!- 
mum angle of 72 deg. was necessary. Referring to Fig. 
5, the sliding rod was mounted in bronze bushings, the 
cam and cam roller were hardened steel, the whole mech- 
anism free as could be exected, and_thor- 
oughly lubricated. While the cam would work if given 
a quick start, thereby causing the roller to shoot up over 


heing as 


the steep part of the incline through inertia of the parts, 
When operated slowly, it would 


SLICCEeSS, 


it Was not a 
lock at the point at which the incline was about 67 or 68 
that is, 
cede trom the position. 

Later the travel was cut down somewhat, making pos- 


cleg. ; it Was impossible to either advance or re- 


sible a new cam in which the maximum angle was 63 
deg., which answered the requirements. 

Comparing the first mentioned cam with the chart, it 
Is seen that the zeTO point of efhic lency would correspond 
to a coefficient of friction of about 0.16; while the second 
cam with the same coefficient had an efficiency of about 
17 per cent. 

The most conspicuous example of steep cams is that 
of the exhaust cams used in automobile engines, the an- 


gle of which is commonly around 50 deg. 


. 


Attachment for Holding Point- 
er on Dial Indicator 


By James W. NAYLOR 


The illustration shows a simple attachment for holding 


hack the pointer on a dial indicator. ‘The attachment 
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HotpinG PoINTER ON DIAL 


INDICATOR 


ATTACHMENT FOR 


is made with a coupling A, which is clamped to the in- 
dicator spindle. This coupling carries a spring latch B. 
When it is desired to hold back the pointer it is pushed 
back until the ledge ( rests under the latch on the spring, 
which holds it securely. When it is desired to again use 
the pointer a slight movement of the spring releases 


it. 
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Through the Inspector’s 
Gage 





Fsenenevevenevenenesnsenonsenennees 


een nonNNT te 





tonnennany 





In heating furnaces a good way is to place the burn- 
ers on each side of the combustion chamber, the burners 
on one side near the top alternating with the burners on 
the other side placed near the bottom. 

The chief bugbear of trade schools to cities which have 
not seriously tried them is their supposedly high cost. 
This has led to various schemes which avowedly cost 
nothing and do not pay large dividends on the cost. 

x * * 

The power required for broaching is not definitely 
known. In one test, with a 4-spline broach in a hole 13¢ 
in. diameter, with keyways 0.35 in. wide and 0.15 in. 
deep, it required 314 tons pull on the broach at a speed of 


from 4 to 5 ft. per min, 


1K x TK 
It has been found that a 100-watt tungsten lamp where 
kw.-hr., will, in 
10 hours consume power to the amount of 5c. During 
this time about Ic. or a little less is chargable against 


electric power can be obtained at 5c. per 


the renewal of the lamp when burned out. 

On a grinding whee] all flanges, either straight or safe- 
ty shape, should be relieved. The extent of relief should 
be such that a flat-ring bearing surface approximately 
one-sixteenth of the diameter of the flanges in width is 
left near the periphery of the flange. 

cs * * 

Where piece-work does not prevail, the use of auto- 
matic counters on machines is found to be an effective 
checking system. Besides keeping a record of output on 
orders, they also tend to prevent idleness on the part of 
the men working the machines. 

* * * 

It might be a good plan in any fair-sized plant to in- 
stitute the position of waste specialist; the duties would 
be to record in every instance any sign of wasted effort 
or wasted material; for example, to establish maximum 
weights on castings, check the issuance of small sup- 
plies, check the use of lights, and various other things 
of this kind, 

* * & 

Large leaks are easily plugged up, but the smal] leak 
is often overlooked. In a works the manager 
gave street bovs a dime a piece for every casting or usable 
piece of metal retrieved by them from the rubbish pile. 
The material retrieved was never worth the money, but 
opportunity was obtained of stopping a leak which might 
otherwise make an important part of the difference be- 
the dividend. 

* * 


certain 


tween paying and passing 


The question of the existence of hereditary skill is one 
which has been under discussion for many vears. But 
while machinery has ousted human labor in many fields, 
hand-sewing needles the 
larger varieties, are still a product of hand labor. The 
needles all come from Redditch, near Birmingham, Eng.., 
and the chain makers, wherever they may now be exer- 
cising their trades, are all originally from the Cradley 
Heath district of the same city. 


and chains, more especially) 
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Letters from Practical Men 
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Machine for TaKing Efficiency 
Tests of ShocKk-Absorbers 


This device is designed to take acc urate records of the 
body f the 
tvpe and it is placed, in this instance, in the rear of an 





Inertia 


movements of automobiles. It is « 
nutomobile, at which point the vibrations and jolts are 
violent. It found 
iuxiliary 
Referring to 


testing 


the most has been useful in 


ot shock absorbers or 


Figs. 1 


the efficienc\ 
The device is shown in 


spl hy 
and 





MACHINE FOR TAKING ErFricreNncy TESTS OF SHOCK 
ABSORBERS 


Fig. 1. the recording chart blank is pinned to the cir- 
cvlar plate A, 
into the worm B&B, 
im the 
tached 
the chart plate 


+ 
tha 


teeth in its fi 


a reund belt running 


which has worm ice engaging 
is driven by 


the 


and 
pulley dD, which is at- 
rotating 


sheave wheel (C and 


to the drive shaft £. This method of 


speed relative to the speed Ol 


insures a 


ear. The pen pulsations are produced by the rod F, 


which is provided with an adju weight G for deli- 


Stable 


cate balancing. 


WNT WN 


crowned on the face to pern swinging in any direction 


without DIndIne on he imterio ot th Tube, vel without 
lost motion. It drives the piston to and fro, thus oper- 
ating the pen / in proportion to the violence of the 


When There 


head is pressed squarely 


the 


shown by 


} ’ 
wal sho KS. unre no wry Vibrations 


uvallist up, as 


} } 4} , 
vroken lines, abd the pen is at res Making a smhogt! 
line. 


E. H. KReEIDeER. 
Lancaster, Penn. 


Fixture for Milling Engine 
Links 


The illustrations show the special fixtures and th 
method used in one shop for machining engine links 

A plate. Fig l, A Ss nade an desired length to ar 
commodate the radius of the longest to be milled 


bored to fit in the arbor 


This is the pin B 


support of the miller and S pha 


which FO 
hined 


the grooved strip f 


parallel on the 


bottom sides to fit which is fastened 


to the miller table and supports the plate at the cutting 
point An angle iron PD has a slot milled to fit the roll 
ly, which goes on the stud F in the plate. 

The angle iron is fastened to the table in its central 


position and by putting on the feed moves the plate and 


swings the link. The pin B goes in the arbor support 


and can be set to any desired radius and has a hole tapped 
in the end G@ to fit the stud in the handwheel //, 

In operation, as shown in Fig. 2, the link with th 
cored slot is fastened to the plate by any suitable means. 
then the cutter is fed h the end of the link by us 


is then put 
\ rough 
A thread 


VY the = thre handwhi 


on and set to trip at 


and 


hig rew in 


the other end of the ink, 


a finish eutter are used to finish the slots. 





Fig. 2 is an enlarged part sectional view of the pen can be cut on the pin A ai la nut put on for adjustment, 
mechanism, in which A is a evlinder wherein a piston so that only one side of the slot is milled at a time, as 
and rod PB are held. The compression spring tenus in the case of the milling hnks which have been worn 
to hold the piston toward the rod head /), which is held Viceror W. Neys. 
“jn the tube »\ the threaded cap 2£. The head D is Kau Claire, Wis. 
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Fig. 1. DETAILS OF THE FIXTURE 


Fic. 2. THe APPARATUS IN OPERATION 
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Using the Sine Bar 


Although the use ol the sme har Is by ho means new, 


many tool makers do not seem to be as familiar with it 


as they hould. 1 have found that the accompanying 


cketch makes about as good a way ol explaining its ad- 


Vablaves as can be found, ‘bhi l thie diagram ol a sihe 











t , 
He Usk oF THE SINE BAR 


har with the plugs 10 in, apart, as is usual. Then | 


find the included an rle olf the Calpe r required, and look 


Up its sine, multiplying thi Hy lO. The figure thus ob 
tained is the ditference A measured with a height vac 
on the two Pots Of the site bar, 

Or this can be readily reversed so as to find the in- 
cluded angle, For our own convenience we have made 
up ine tabl , which {hie ithe have been multiplied 
by 10 so as to save all calculations, and they save up 
collsiderable time in the toolroom, 


KLi Waite. 


Kaston, Ma 


Tools for Forming Wire 


Hlamdles 
The Sshete hes Show the two pairs of tool used for mak: 
ing the wire handles shown at 1, Fig. 2.) The first opera- 
tion and the tools which form the straight wire into 
taple shape, are shown in Fig, 1.) The wire was cut 
] > 


and the ends rounded; in thi operation, care must 
taken to have the wire finished exactly the leneth rm 
quired tu till up thi inti pire iott lol the « il bhi Ulie Lit / 
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Fig. 2. The length can only be accurately obtained by 
experiment after both pairs of tools are finished, 

Having ascertained the right length of wire, the two 
adjustable screws B, Fig. 1, must be set and locked with 
the nuts provided, being careful to have both sides of the 
staple come the same leneth, the corners of the die must 
be well rounded and polished and be exactly the same 
hape to insure the wire drawing down evenly on each 
side. The use of three short pieces of wire will facilitate 
setting the tools; the two upright wires should be free 
enough to be easily moved by hand. 

The press must be so set that it will give a sharp blow 
the eroove in the bottom of the die being left shallow 
to allow the punch to hit the wire, which will result in 
throwing the ends of the staple slightly inward, not suf- 
ficde ntly to make it cline to the pun h, but enough to set 
it so as to enable it to be easily withdrawn from the die. 
[t is well to use oil in this oye ration. 

When making these tools a special cutter was made for 
the grooves and used on the miller: this did a good, quit k 
job. The punch and die are hardened and the temper 
drawn, leaving the bottom of the die rather softer than 
the corners, which have to withstand the most wear, 

The second operation is shown in Fig, 2. It consists 
of bending the staple-shaped wire into the required shape 
for the handle, and flattening the two ends. The punch 

omitted on the plan, which shows the die ready to re- 
ceive the staple-shaped wire shown by the thick lines C, 
held in position by the sliding piece PF, which is actu- 
ated by the lever PB. The success of this operation de- 
pends upon the result of the first operation. The die 
has to withstand a backward thrust, which is resisted 
by a strong back of the bolster, which must be bolted 
down tightly to the press, thr staple must be held well 
into the die by the piece #’ and the cam must come up on 
the center so that the considerable thrust forward caused 
by bending the wire will be taken by the pivot D and 


not have a tendency to move the hand lever B. The 


pul h and die, the prece F’ and the cam end of the lever 
B. ure hardened and sliehtly drawn The t tools pro- 
duced a vood arth le, ure imple lo make and operate, and 
toad up we | 


JAMI CALLIMORE. 


Mi ric hn. Conn, 


Wire HANDLES 
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Hand Guard for Welding 
Torches 


Through repeatedly burning my hands in the welding 
of work, I finally came to construct a device that over- 
came this difficulty. The device proved to be indispensable 
in all overhead work, such as boilers and work in clos 
surroundings. As a usual precaution an asbestos gaunt- 





HaAnp Gvuarp ror Wetpina TorcHes 


let is used. This is absolutely no protection in places 
where there is danger of the molten metal falling or the 
intense heat is reflected upon the gaunlet, which burns 
through before the operator has time to remove it. 

In the illustrations is shown, at the end of the torch, 
a disk A, which has a vertical flange B running around 
the edge; this serves to catch falling molten metal. The 
disk has a cut at C’, which is held together by the bolts, 
making the device readily attachable and detachable. The 
device can be held in any position upon the torch, as 
shown. 

a. A. Lucas. 
New York, N. Y. 


m 


Pin-Cutting Fixture for the 
Lathe 


The illustration shows a device that was constructed 
to meet the demand for large quantities of pins % in 
long, made of ;-in. brass wire. Previously we turned 
them out on power and hand presses with a production of 


about 100 per min. A 5-in. cast-iron drum A was at- 





Pin-CutTrine FIxtTurRE FoR THE LATHE 
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tached to the faceplate of the lathe, to the drum were at- 
tached two cutters B, which are offset on the drum, to the 
tool post were attached two bushings (’, through which 
are fed the rods D. The rods were constantly kept pressed 
against the face of the drum. The pins were severed by 
the cutters. The machine produced 600 pins per min., 
but could be run as high as 1000 r.p.m. 
LL. A, JACKSON, 


New York, N. Be 


Positive Lock for Inserted 
Cutter 


We had a somewhat difficult problem in the machining 
of the valve seat as shown in the illustration; the diffi- 
culty was that the opening / is smaller than the large 
diameter of the seat, so that it became necessary to use 
“ cutter of the inserted type 

The cutter A fits through a slot in the eud of the 
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Positive Lock ror INSERTED CUTTER 


bar and is held in position by the plunger B. This is 
1 turn is held by 


forced into place by the cam (, which 
the headless screw ), To return the plunger, an angular 
hole is drilled so that the pin F can seat under the 
shoulder of the plunge ras shown. This pin 1s actuated 
by a spring F held in by a small screw G, This holds 
the plunger B away from the cutter except when forced 
down by the cam C. This makes a fastening which is 
easy to manipulate, holds the cutter firmly and answers 
all requirements for any job of this kind, 
C. Horm. 


Middletown, Conn, 


A Pin-Sizing Tool 


In the manufacture of a mechanism for a typewriter, 
7 ; ] ") 
one of the parts Was a cast-iron segment in which 52 


holes were drilled and reamed, about 0.18 Ill. diame- 


ter. The wall between these holes was only 0,02 in. 
thick, and as pins were driven into each hole, it was 
necessary that the diameters of the pins be uniform, 
to avoid a cumulative error, which would have a ten- 


dency to stretch the cast iron and destroy the accurac\ 
of the alignment, or perhaps, break off the thin section. 

The pins were made from drill rod, turned off about 
0.01 in. on their diameter and cut to length in the 
screw machine. Trouble was immediately encountered 
in the assembly of these turned pins into the segment 
and it was decided that other methods of producing the 
diameter and holding it uniform would have to be 
adopted befere success could be attained, 
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The sketch shows the tool which was finally desiened 
and used to roll or size the diameter, In the body | 
are placed three roll holder BR Which ure adjustable for 


diameter by the collar-head screw €', and are prevented 


from turning by a screw. ‘hese holdet carry hard 

Z 

Z A 

4 PF 

ry Sf. 

} Yip 

r 

r Z 











\ Lin SIZING Pool 


ened, eround and lapped teel rolls Dy which reduce 
the size of the wire by 0.00025 to 0.0005 in. accurately 
imine it and dnsurimne its bemeoe uniform ian diameter 
When finished 

\fter the adoption of this method, it was tound that 
assembly troubl were practically eliminated as re ards 
this part of the mechanism 

H. ‘T. Forp. 


vew britain (on 


Perforating Die for Round 
Shells 


In Figs, 1 and ? is shown a die for perforating round 
hells, Attention is called to the manner in which th 
punching prt from the ce Phe puaechin follow the 
opening indicated in the section as open and drop down 
through the bottom of the jor by howe the cliel 


alter bettie pertoral { 





L | Sees’ td K<Ws 


— F b FIG. 1 FIG. 2 





Perroraring Dire ror ROUND SHELI 


We formerly perforated the shells on a die which 
allowed the punchings to drop into the shell and wer 
hothered by the small punching ticking to the shell, 
owing to the shell and punching 


heme Oly fre m the o1 
used in drawing. \fter oiving the hew method a trial, 
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we found it advisable to arrange all similar perforating 
dies im thi Way. 
Rt. P. THrone., 


Syracuse, N. 3. 


Experiments in Tumbling Work 

We have lately made a change in our method of tumb- 
ling small articles which may be of interest. 

I p to thi year We have been in the habit of tumbling 
ctampings dry, in sawdust. Thi . ads everyone knows who 
has used thi process, 1s ¢ ‘tremely dirty and disagreeable 
For the last year or two we mixed a mall portion of liv- 
drated lime with the sawdust, which had a good etfect on 
the tumbling but made the job much more disagreeable. 

Thi year we put in a cast-iron oblique barrel and be- 
ean tumbling in water and sand instead of sawdust. We 
arranged a large galvanized pan under the mouth of the 
harrel, with a good-sized drain pipe leading outside. 
‘To clean out the sand we put a sereen over the end of the 
harrel, tip it forward until the water will run out, then 
turn the hose in > it while it is runnine, this cleans th 
parts in two or three minutes 

At the beginning we kept the parts from rusting by 
throwing ina little lime while they were still wet, and 
running the barrel long enough to coat them thoroughly 
We found, however, that this coating of lime was ob- 
jectionable in many cases, 

Wi finally hit on a scheme which ha proved satisfac- 
tory in every way. After cleaning out the sand, we 
put in enough water to cover the parts, and about half 
pint of oluble oil: this mix with the water, and after 
running for a few seconds is poured off. 'This leaves the 
parts coated so that they will not rust, and they are 
lubricated for any subsequent operation, 

We find that this coating has no bad effect in japaning 
nor in bluing with the salt-peter proc The oil which 
Wwe are using is mad Ly the Crescent Oil Co., id is called 
\qualen 

MW. B. GREENLEAP. 


vial hiville Tenn, 


Making Studs Out of Too Large 
Stock 

While working overtime on a hurry-up job some time 
vo, Lo was obliged to make a few Yo-inch studs as the 
toreroom in which our supplies were kept was locked. — | 
hunted over the whole hop lor a plece of V-ineh iron 
or steel but could not find a single piece, 

Not wishing to waste a lot of time turning down 5- 
neh stock to inch on the lathe and threading it, T hit 
pon thi handy kink. 

I placed the oe inch dies in the bolt eutter and pur- 
pasely put two of the cutters in wrong, that is, IT placed 
the No. land ? in re pective slots but chaneed the cutters 
> and 4 into their wrong slots. 

I then ran the 56-inch rod through these eutters and 


‘ 
} 


I 


of course, chewed off all the thread which left me a r 
the diameter of the root diameter of a 5Q-inch stud which 
is '4 of an inch. 

| then substituted the 14-inch dies for the discarded %,- 
inch dies and eut my Us-inch studs in the regular way. 


Jor V. Romie. 
\llentown,. LV 
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| Discussion of Previous Question 
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Hunt guint nit Mn aerate 
Machine Work a Sedentary There now remains to consider the automatic. Where 
‘1 hey are used to ; eX te believe he operator is give 
Occupation they are used to any extent, | believe th rat ris gis n 
' : pe : _ enough machines to look after to keep him fully o¢ 
In your issue of Aug. 13, under the heading, “Through aa | 
; spector’s Gage,” appears the foll gy paragraph: ' — a 
the Inspector rage ippears the following paragraph Therefore, | had come to the conclusion that the ma 


“One effect of the vast increase in the efficiency of mod 
ern machinery which is often overlooked is that manual 
labor is being slowly done away with. Machine work must 
soon be considered as sedentary an occupation as book 
keeping or drafting. It is up to someone to invent some 
form of exercise for machinists which will appeal to their 
mental and physical requirements.” 

This conflicts with an opposite theory that] had formed 
by observation, extending through 30 years’ practical 
experience in the operation of machine tools. 

The first 20-year period covered a large number and va- 
riety of shops in the Middle West territory. Then, as now, 
there were easy shops and what would now be termed 
“high ball”? shops. My experience included both kinds, 
and it was nothing uncommon to find the operator sitting 
by his machine, reading the daily paper, and near quit- 
ting time washing up, and getting his coat on, ready to 
leave at the first stroke of the bell. There was no sneak- 
ing about it, he did it openly, serene in his conscience, 
for the machine had a cut on and was doing its full duty. 

Of course, that practice may prevail today to some ex 
tent, and probably does. But from my own experience, 
and what I can learn from the traveling members of the 
«raft, it is becoming extinct. 

But even if an operator were allowed to use his “time 


between cuts” that way today, his watching time is ma- 
terially reduced by the use of high-speed cutting tools, 


more rigid machine construction, and increased driving 
power. 

This combination is by no means universal yet, but it 
is coming and where they already have it, the operator’s 
time is pretty well occupied taking care of the chips, or 
watching that the point of the tool does not break or 
slough off. 

The “Inspector” probably had in mind the modern tur- 
ret lathes and millers or the various automatics. 

The heavy turret lathes and millers are being equipped 
with power quick-return feeds, which lessen the manual 
labor so much. But they have other refinements that help 
the operator to earn his per diem. 

Witness your advertising pages. One prominent miller 
manufacturer, by converting his machine into a miniature 
representation of the Niagara Falls, increases the cutting 
Another firm, for fear that the 
“sedentary” 


speed five to eight times. 
machinist occupation was getting to be too 
has put a turntable on their machine, so that the operator 
can keep mentally and physically occupied by setting up 
work on one side of the table, while the cutters are work- 
ing on the other side. 

The heavy turret lathes have simultaneous movement 
of cross slide and turret, and judging from the time made 
on specimen pieces of work the turret-lathe operator does 
a stool. 


not have much use for 


chinist trade, from a comparatively sedentary occupation 
had become quite a strenuous one. 


R. L. ABERNATHY. 


Davenport, Lowa. 


City or Country Shops 


City versus country as a location for a machine shop 


appears to be a question which allows of unlimited 


debate. To a large extent it hinges on the disposition 
of the employees. An attempt to move a shop from the 
city out into the country and take along the help is like 
ly to fail. There 

would appeal for we all have more or 
for country life, but when we get there we are apt to tire 


mav be men to whom such a mov 


less of a hankering 


of it in rather short order, unless there is some way 
in which we can satisfy our craving for that which we 
miss when we leave the city. For some this means the 
aters, for some it means clubs and for some it means 
corner saloons. A few find all the excitement that they 


crave in turning up an occasional fish-worm in the garden 
back of the house, but it is only a few of the city-bred 
who can survive in the country, to say nothing of working 
there. 

The alternatives are to either take along a large enough 
section of the city to satisfy the transplanted help, or else 
to depend on the neighbors for skilled mechanics, The 
latter is safe only in case the shop is very small and 
can make its own mechanics as it Kven then it 
is a rather safe bet that the milking will take precedence 
over the shop whistle and that on just the right sort of a 


eTOWS, 


day the paymaster will have to take his envelopes over 
to the bank of the pond to distribute them. 
perience is that country people, whether farmers or fish 


Our ex 


ermen, are so in the habit of waiting on the season or the 
tide, that unless they are caught there is little 
of getting them to row against the tide or to wate 


their gardens, or more especially to work indoors, if thes 


young, 


hop» 


have a dollar left in their pockets. 
The most recent tendency appears to be toward doing 


business in the city and living in the suburbs. The com 
pelling reason for doing business in the city is the fact 
that the best place to sell to the multitude is where the 
are. The most valuable spot for a dry goods store or a 


cigar store or any other retail establishment is where the 
greatest number of people pass Ina vear, 

All this has no bearing on a manufacturing plant that 
needs cheap land so that it may not have to build high nn 
Vertical transportation of people is cheap be 
Materia 


accessibilitv by ra 


the air. 


cause they will load and unload themselves. 


woes cheapest along horizontal lines, 


or water is very desirable All these things ean be 
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tained on the outskirts of The mistake that is 
sometimes made, and which has been almost universal in 
the past, is that of trying to house operatives in tenement 
houses in the immediate vicinity of the shops. There is 
no reason for assuming that machinists are devoid of the 
finer feeling that prompts the president of the company 
to have his residence surrounded by sights pleasing and 
restful to the eve. It is just as conducive to the pros- 
perity of a shop for its employees to be scattered around 


a city. 


among the various residential sections of the city, even 
though it may be necessary for some to get up early in 
the morning to be on time at the shop. The feeling of 
independence is worth all the sacrifice, and the fact of 
traveling a few miles if necessary is conducive to an ac- 
quaintance with other men in other shops and in other 
walks in life that is broadening in its effect. 
ENTROPY. 
Worcester, Mass. 


Guaranteeing the Results of 
Management 
The editorial on p. 81 on Management Engineers mak- 
ing a guarantee on the their work has 
brought out some very interesting discussions, none of 


results of 


which have vet been conclusive. 

In my judgment, the reason above all others, is due 
to the fact that most owners or managers are lacking in 
confidence in the annual or semiannual statement as a 
basis on which the guarantee by the engineer should be 
made. 

Any engineer, if given control, can tell, after a careful 
examination of the books and methods in vogue, whether 
he can show results or not, and be able to state what pro- 
portion of the annual gain he would undertake the work 
for, making this proportion such as would be attractive to 
the owner and profitable to him, based on the same vol- 
ume of business, and plotted variations of this propor- 
tion, for increase or decrease of business for the period, 
which can be done with a reasonable degree of accuracy. 

Freperick A. WALpRON, 


New York. 


Efficiency of Powdered Coal 


Efficiency is defined as “producing effects.” 

As we will concede that powdered coal produces ef- 
fects in all heating operations, depending to a more or 
less extent upon the nature of the operation and_ the 
conditions in the shops where used, the question natur- 
ally arises, how can we best measure the “effect” in 
comparison with oil, producer-gas and hand-fired-coal 
furnaces ? 

The manufacturers of powdered-coal installations will 
vou that the efficiency 
is on a B.t.u. basis. 
nace performing a certain heating operation, and this 
operation consumes say 20 gal. of fuel oil per hour, 
each gallon of oil containing 140,000 B.t.u., we have 
consumed 2,800,000 B.t.u.’s of oil in the operation. 

Accepting their theory as correct, it would require 
2,800,000 B.t.u’s in coal in a pulverized state to perform 
the same operation, the efficiency being in the fact that 
the 2,800,000 B.t.u.’s in oil would cost more than the 
same number of B.t.u.’s in coal. 


inform proper way to measure 


In other words, if we have a fur- 
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This fact is obvious; for if fuel oi] costs 5c. a gallon, 
coal would have to be $10 a ton to equal the cost for the 
same number of B.t.u.’s. 

But this does not by any means measure or compare 
the efficiency of heating furnaces, for the real problem 
is one of heating cost and heating efficiency and not fuel 
cost; or, in other words, you must not choose powdered 
coal, or any other fuel, in substitution of what you are 
now using, on the assumption that it has a lower B.t.u. 
cost; but rather, vou must select a fuel which, all things 
considered, will show the lowest production costs under 
your conditions in the shops. 

Production costs depend entirely on three things: 
the input, the output and the operator; and in no two 
shops will these three items be similar; so that each shop, 
on account of its conditions, will require a separate study 
to determine what constitutes efficiency in heating op- 
erations. 

EFFICIENCY 


SUGGESTIONS TO DETERMINE 


To determine the efficiency in comparison with the 
tuel now being used, the following suggestions are made: 

Start vour furnace with the temperature of the room, 
raise the furnace to a certain final temperature and 
note the time taken to do this operation, both with 
the fuel now in use and the fuel contemplated. 

Then take your furnace with the temperature of the 
room and put in a certain amount of work at the same 
temperature as the furnace, and raise both the furnace 
and the work to a certain final temperature, note the 
lapse of time consumed in this operation, between the 
two fuels in question. 

And lastly, start vour furnace and work with the 
temperature of the room (or any other desired tempera- 
ture), and operate the furnaces in the regular manner 
and note how many pounds of work are raised to a cer- 
tain final temperature with the number of pounds of 
fuel expended, whether of gas, powdered coal or fuel oik. 

Unless the new fuel, whatever it may be, does not show 
better results than the fuel now being used, it is not 
more efficient, notwithstanding arguments by the manu- 
facturers to the contrary. 

These operations, as given above, will define efficiency, 
“producing effects,” in your heating operations, and if 
powdered coal tried out in this manner does not produce 
better effects, it certainly is not more efficient. 

C. F. HerHerineron. 


New York, N. \ $ 


Toolroom Management 

There is indeed much truth in the article on page 117, 
for toolroom management is generally left to the fore- 
man, who must devise his own plans. 

The toolroom foreman should be an originator, not an 
imitator, for everv toolroom has different conditions to 
meet and the management should vary accordingly. The 
differences are too numerous to outline, depending upon 
the size of the shop, kind of manufactured product, and 
locality. 

A few years ago, before the automobile industry in- 
creased the demand for tool makers, the specialization 
plan in the toolroom was not given much consideration. 
It may have been introduced in some toolrooms for the 
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sake of economy, but in others it was found necessary on 
account of not being able to secure a sufficient number 
of tool makers. So specialists were hired who were pre- 
viously working in the manufacturing department. 
Economy in the toolroom seems to be a secondary matter, 
quality being the first thing considered. The only time 
the first cost should be considered in preference to the 
efficiency of the tool is when a temporary jig is made 
for a limited number of pieces. But when a jig, fixture 
or tool is to be made to be used indefinitely, it is a 
hard matter to estimate its real worth, even if it has no 
market value. But ask the manager of any concern how 
much he would take for a certain jig providing he could 
not secure another one, and he would, no doubt, quote you 
a price that would be many times the first cost. This be- 
ing the case, why should anyone lay awake nights trying 
to think of some lofty scheme whereby the first cost of 
such a tool could be reduced to a minimum. 
R. P. FrigGwe. 
Plainfield, N. J. 
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Assuming the Customer to be 
Always Right 


The attitude take on 
editorial on p. 167 is correct as far as it goes, but in a 
dition to the actual money loss to the manufacturer who 
goes out on an unjust complaint and the consequent 
higher cost to all buyers, what about the loss of reputation 
following the acceptance of unjust blame by a manu- 
facturer? I believe this is than the actual 
of money and it is something that he cannot charge the 


above subject in your 


|- 


you 


loss 


worse 
other buyers for. A merchant can make good to a cus- 
tomer, perhaps by substituting goods of another manufac- 
turer, so his loss is insignificant especially as he can 
probably get credit by return of rejected goods. He can 
well afford to adopt this policy, as he gains in reputation 
even though the manufacturer of the first article loses 
when the goods may not have really been defective. 

It is ridiculous to try to claim that the customer is 
right in 85 per cent. of the cases of complaint, at least 
in the machine-tool business. No manufacturer claims 
perfection, but most machine tools of good reputation are 
manufactured from jigs and by other methods of stand- 
ardization. Out of a lot of 25 there will not be more than 
one or two complaints and these can usually be traced to 
some carelessness or ignorance on the part of the operator. 

Irrespective of any other question, it is not policy for 
the manufacturer to accept the blame where the machine 
missed being satisfactory on account of not being prop- 
erly set up or handled after receipt by the customer. 
When the complaint is sent in it usually is made through 
an agent who stands between the manufacturer and the 
customer. Is there any question which way the agent will 
lean? Any honest manufacturer will acknowledge a fault 
and rectify it, but he should not be “blackmailed” into 
accepting blame that rightfully belongs to the customer. 


Tue Int Apaprep MACHINE 


A complaint comes in through the agent and an expert 
is sent from the factory. It is plain to this man that 
the machine was all right, but that it is not 


properly handled: if a lathe, the leveling has not been at- 


being 
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tended to correctly, and so on. He shows this to the 
agent and the customer. The superintendent of the cus- 
tomer’s shop is sent for and even if the absolute proof is 
forthcoming that the fault was with the operator, great 
pressure is brought to bear on the manufacturer to gloss 
the matter over, fix the machine in good order, stand all 
expenses, The customer’s office, the real owners of the 
plant, only hear of the complaint, and know that the man- 
ufacturer has been called in and has satisfactorily fixed 
up the matter out in the shop, and they naturally suppose 
that the fault lay 
“jolly” for looking after their interests, instead of a call- 
ing down for not getting the new machine properly in- 
stalled and started up. If a future customer calls on 
this customer for a recommendation on this tool the 
chances are that he will get the history of the case as the 
office knows it, and the manufacturer gets another black 
eye. This is not an overdrawn case, but a common oc- 


with the machine. The super gets a 


currence, 

Sometimes the agent will sell a machine not fitted for 
the customer’s use, or there is call for some changes to 
make a standard machine suitable for the work. He makes 
the sale of a standard machine, without consulting the 
manufacturer is saddled 

If it is the agent’s fault 
should the stand 


manufacturer, and again the 
with the expense and the blame. 
fault, 


the loss and the blame ? 


or the customer’s manufacturer 


There is only one answer, 
Manufacturers should get together to try to eliminate 
the standing of all expenses, and worse still, the accepting 
of all blame for complaints unless fully justified. Unless 
the machine is complicated, and requires an expert to 
demonstrate it, the customer is supposed to have mechan- 
ies with enough experience to handle it. In the ease of 
a lathe, planer, miller, shaper, drilling machine and such 
other common tools, at least one man in the customer’s 
shop should be able to properly set it up and explain how 
Then it should be 


the duty of someone to see that it is properly oiled and 


it should be handled and eared for. 
taken care of according to instructions. 

Just one example; a die maker, one who claimed to le 
a good mechanic, and capable of criticising and selecting 
While 


bearings were “ 


bought a shaper with ring-oiled bearings. 


tools, 
self 


talking, the claim was made that the 


oiling.” A few weeks after the shaper was installed, it 
suddenly refused to work, and it was discovered that this 
fine mechanic did not think it required oil, because it was 
supposed to be “self-oiling.” 


in spite of the greatest 


l am well aware that sometimes, 
care and closest inspection, bad breaks are made by the 
best of manufacturers. But these are always taken care 
of and made good by the manufacturer, except in some 
few instances where the manufacturer has no reputation 
at stake. The most dangerous part in the whole transa 
tion, Where a manufacturer shoulders blame for an unjust 
ified complaint, is in loss of reputation for his product 
and is not the actual expense of fixing up the trouble. As 
far as the actual « xpense is conc rned, people who do not 
need demonstrators or service engineers when buying 
and installing machinery, just as surely pay for this 
It all goes into the 
and the consumer, or the ultimate consumer, 
The innocent always has, 
and always will, suffer with the guilty. 


A. M. Watcuer. 


service to those that do require it. 
overhead, 
always 


whoever he is, pays. 


Cincinnati, Ohio. 
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~ 4 ° = 
Aechanic : 
= 
By Berton BraLey = 
Out of chaos the Lord made earth : 
2 Mountain and sea and plain, = 
= A planet mighty of bulk and girth = 
Worthy a master’s brain, Z 
And he said, “I’ve fixed on the tides and sun : 
To follow my primal plan E 
And now that the heavy work is done, = 
3 I'll leave the rest to “nan.” 
And man he struggled and man he toiled 
And sweated and strained and fought, [ 
- Loved and loitered and saved and spoiled 
3 And some of his number thought, : 
And the thoughts that came to the thinkers’ ken Z 
Were mightier things by far : 
Than the pain and toil of a thousand men 
In the battles of peace or war. 
= Nature loomed immense, titanic 
Man, undisciplined, afraid, = 
Called the thinker, the mechanic 2 : 
Begged and pleaded for his aid, 5 
Hailed him great and wise inventor = 
Till his work was fully planned, z 
Then—they made him priest and mentor = 
Or—they slew him out of hand. = 
The ages came and the ages died = 
= And the empires waxed and waned, : 
2 And man grew great in his strength and pride z 
H And the power that he had gained, 
And ever he talked of his Lords and Kings 
With the faith of a mind beguiled, 
While, standing close to the heart of things, 7 
The calm mechanic smiled. : 
: | 
For the plows he made had turned the sod = 
Which ripened the golden grain, = 
And the harrow which broke the caking clod = 
Was work of his cunning brain, . 
And ships and cannon and lathes and swords E 
Were fruit of his skill and craft, 5 
So he let man talk of their kings and lords [ 
And he turned to his work—and laughed! : 
Workman, artisan and dreamer a 
His to puzzle and to plan, = 
Toiler, prophet, thinker, schemer z 
For the betterment of man, 
Through the turmoil and the panic 
Through the smoke and grime and murk, = 
Looms the calm and wise mechanic = | 
Master of the world of work! = 
. 
. 
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England in 1870—-The United 
States in 1914 


During the eleven the 
war, England was the great neutral manufacturing na- 


months of Franco-Prussian 


tion. In the months of the present European war, the 
United States is the great neutral manufacturing na 
tion. What is the comparison between England’s po- 
sition in 1870 and that of the United States im 1914? 
GREAT BRITAIN IN 1870 
Population ....ccccccccesscees 31,500,000 
Workers in industry ..........-. 3,295,362 
Exports ....ccccceccccsccccces $947,934,110 (1869) 
SHIPS CLEARED FROM GREAT BRITAIN (1870) 
Tons 
NN is ah a Sab nd MEERA OR 14,177,110 
EE: ccna ekdess6se oWees de CON eeeeewe 6,890,571 
THe UNitrep STATES IN 1914 
Population ..ccccccsesessenes 97,000,000 
Workers in industry .......... 11,070,610 
i) eee $2,465,884,149 (1913) 


UNITED STATES (1913) 
Tons 


5.289.152 


SHIPS CLEARED FROM 


American 
Foreign 


eer ere eT Te eT Te Tr ee Tee 32,276,800 


Commenting on these figures: The population of the 
United States today is three times that of Great Britain 
in 1870; her workers in industry are three and one-half 
times as many; her exports for the year preceding the year 
of hostilities are two and two-thirds times as much. Thus 
far the parallel is close and may be considered satis- 
But the final items give an entirely different 
Of the shipping cleared British 


two-thirds was flying the British flag. Of the 


factory. 
from 


ports 


contrast. 
in 1870, 
shipping cleared last year from American seaports, 0 


> 


one-seventh was her own. (The shipping from river and 

lake ports has been neglected in this comparison.) 
What do these figures means 

ducing power is concerned is ready to meet her grea 


America as far as pro 


duty and tremendous opportunity. But she has few 


ships to carry her manufactured goods, Thus the immed 
iate need is for a merchant marine under the American 
flag. It is earnestly to be hoped that the present 
vate and governmental attempts to form such a me 


chant navy will bring immediate results. 

Another need is for activity on the part of Americar 
manufacturers in reaching out for foreign orders. Even 
if this country is the only one produc ng under normal 
conditions, it Is attitude to assume that 
orders will Many will be offered 


from necessity, as is shown by the numerous cablegrams 


not a proper 


come of themselves, 
from American Consuls in Foreign countries, asking par- 
Orders for machinery will not 
The field must 


ticularly for food stuffs. 
come in such an easy fashion. be care- 


fully canvassed to bring forth the volume that it shoul 
yield. For this yield should be enormous. 

The sudden jump in England’s exports after 1870 is 
shown in the following table. In the vears immediatel\ 
preceding IS70, the increase was steady at the rate of 
The that 


year are thrown into prominence, by having set against 


SH0.000 000 per year. sudden increases after 
them the amount that the exports would have totalled if 
the regular rate of increase had prevailed. It is in 
18?4—after the im 


Franco-Prussian War had gon 


teresting to note that for the year 


mediate effects of the 


the corresponding amounts are almost identical. 


Great Britains Normal 
Exports 1870-1874 
Estimated at the Rate 


Great Britain's of Increase I’r« 


Exports 1870-1874 vailing Before 1870 
a errr $IONT,934,000 $997 934.000 
a 1,.115,330,000 1,046,000,000 
ee 1,251,286,000 1,096, 000,000 
li: 1.275.823.0000 1.146.000.000 
i 1,197,790,000 1.196,000.000 


rs IST1, 1872 and 1873 


over and above the normal rate, is the huge sum of 


The im rease for the three Vei 


$400,000,000. If a similar increase should come to the 
United States in proportion to her population and_ pro- 
ducing capacity, it would total to the vast amount of 
$1,200,000,000, 

Such figures are staggering in their immensity. 

They merely emphasize the duty and opportunity. 

American manufacturers should forget the temporary 
cultivated 


their European trade, 


to the other markets. 


from 


low rk 


le SSCS 


carefully 
and If ever, it is a time for 


courageous, constructive work. 


Used versus Abused Machinery 


One dealer in second-hand or used apparatus makes 
the following apy al: “I rea e that there exists in some 
few directions a prejudice vainst apparatus that has 
wen used,” and then proceeds to mention the names 


of some representative concerns who are emploving Su) 


called used apparatus. We believe that a= distinction 
mav be drawn between the terms “used” and “abused” 
machinery. 

When a shop has taken d eare of its machinery, a 
market should be eas fo xr such types of machines 
as are ho long r adapted to Is changing requirements, 
end here it may be remarked that such care is not mere! 
vivisable as a factor in selling machines, but is 
essential to enable them to e their maximum output 
during their life in the shop. 


ies, no amount of care would make a 


In certain « 


, 


, and as an example ma 
the 
l'o- 


about one forty fifth of 


machine available f 
he cited 


largest in 


the case ol rove electric roneracors, 


at the time of their purchase, 


the world 
day they are to scrapped for 
their cost owing to the introduction of an improved type 
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with a higher efficiency and smaller floor base. Depre- 
ciation of this kind is a fact all machinery users have to 
face. 

But systematic care and intelligent and careful use of 
equipment is a point to be considered on its own merits 
alone, and that “abuse” of machinery is uneconomical 
is a fact that is self-evident. We would suggest, there- 
fore, a definite policy, careful inspection and upkeep of 
shop equipment and the consequent avoidance of all 
abuses, first for its direct benefit on the efficiency of 
production, and second, to lessen the rate of depreciation 


due to physical causes, 


The Technical Graduate 


This is a timely opportunity to bring up again the 
matter of the college-bred man in the factory, shop or 
cffice. It is the custom to disparage him, even to ridi- 
cule him, and we want to point out the unfairness of so 
doing. 

A fresh batch of youngsters has come among us since 
June, starting up the ladder to fame and fortune; and 
their past four years under academic influences give them 
some handicap to which we do not need to add. 

The college atmosphere is charged with respect for 
learning, athletics, and good fellowship. The lines along 
which these three are sought are pretty well mapped out. 
There is a strong influence against branching out; per- 
haps unconscious, but if so, the more powerful. And 
as we have said before in this column, the men in col- 
lege do not think—they are not taught how to think— 
“they think that they think,” as one of our leading edu- 
cators said. 

College professors and instructors have no small opin- 
ion of themselves. Each department head is pretty well 
satisfied that he has accumulated what loose knowledge 
there is, and each of his assistants aspires to that pin- 
As a rule, it is fatal to the student’s 
takes a genius to be 


nacle of success. 
record to be too iconoclastic. It 
original and get away with it. 

The youngsters come out of college with a respect for 
position and attainment, but without any good working 
ideas of how to attain them. They have had lessons pre- 
scribed for them so long that they do not know how 
to dig out facts and conditions for themselves. And some 
of them have not that respect for authority, idea of in- 
dustrial discipline, and necessity for production, that we 
consider desirable. 

Now, this deplorable condition of the college “grad” 
is not so much his fault as it is that of the college, of 
the mental altitudes and those who have 
had his mind in their care for the past four years. It 
is up to us to help him along, instead of pushing him 


back. 


processes of 


~ 


Important Applications of the 
Acetylene Torch 


The acetylene torch has been much used during recent 
years for welding and cutting operations, and it has been 
thought and said to be doing its most important work 
when used for repairs. 

It is true that as a reclaiming tool it is one of vital 
importance. Many defective castings and forgings on 
which, to save from scrapping, a large amount of time and 
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money would have to be spent, can by the oxyacetylene 
methods be changed easily and cheaply. 

With the old methods any changes or repairs made 
usually left the parts distinctly weaker or at least with 
the appearance of repaired work. When, however, these 
alterations are made by the acetylene method, and the op- 
erations are performed by a skilled man, the parts may 
be made as strong as the originals and are certainly their 
equals in appearance. 

Repairs and reclaiming work are not, however, the most 
important features of the oxyacetylene torch. 

In our pages during the past year have been shown 
many manufacturing applications of the oxyacetylene cut- 
ting and welding torch. We have illustrated tanks and 
boilers made with not a seam to be seen and the joints 
stronger than if riveted and in many cases by slightly 
upsetting the edges of the sheets, the welded joint can be 
made as strong or stronger than the shell. 

When used on steam piping and headers, the angle 
joints can be made with more acute angles and with 
shorter coupling pieces than would be possible with built- 
up sections. 

On light metal parts, work which was formerly soldered 
or riveted is now performed by the acetylene method. The 
result is that troublesome leaks caused by defective solder- 
ing and unsightly parts when riveted are avoided. 

Another interesting use of this art has been the attach- 
ing of tool steel to a cheaper metal base. By this method, 
the part which is required to be hard for resisting the 
wear is obtained without having to make a costly part to 
obtain that result. 

This application is also useful when the parts under 
consideration are of such a form that it would be im- 
possible to make them out of a single piece of tool steel. 

The art has also entered into the manufacturing of ma- 
chining tools. By welding a short piece of high-grade, 
high-priced steel onto a shank of lower-priced carbon 
steel cutting tools have been obtained at a much lower 
cost than were they to be made out of one piece of high- 
grade steel. 

Welding has been used successfully on almost all com- 
mercial metals. Parts made of cast iron, wrought iron, 
various steel alloys, copper, brass, bronze, aluminum or 
nickel have had some operations performed on them for 
manufacturing processes. 

The oxyacetylene cutting torch is also finding a large 
field of usefulness. Many parts in which it is necessary 
to cut away portions are now made by this method. 

The former process of drilling and either shaping, 
slotting or planing has been superseded and the result 
has been that operations which formerly meant days , now 
only a question of hours or minutes. 

It is further found that the surfaces obtained from 
the cutting torch are commercially smooth, little machine 
finishing being found necessary. 

On thin sheet work by fastening a number together it is 
possible to cut out any desired opening easily and quickly. 

By using special commercial machines any desired con- 
tour may be obtained from sheets or plates. The oxyacety- 
lene torch is not limited to any particular grade of iron or 
steel, it has been used successfully for cutting various al- 
loys up to 9 in. thick, with steels which resisted any other 
method of cutting. 

A recent development of the torch removes the trou- 
blesome feature of back firing. 
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Shop Equipment News 
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New Horizontal Boring 
Machine 


The feature of the horizontal boring machine illus- 
trated herewith, which first attracts attention is the lo- 
cation of the spindle saddle in the center of the upright, 
the main object of this being to secure a rigid support for 
the spindle. It is also used so as to make the machine 
either right-or left-hand as may be desired, all the oper- 
ating levers and wheels being duplicated on each side of 
the machine. The thrust is taken on two V-tracks, one 
on each side of the spindle, the spindle itself being sup- 


Teeannenint 


sary and replaced in correct alignment by means of 
dowels and without dismantling any of the gearing when 
the column is removed. 

The table is 33 in. wide and 60 in. long, with a 48-in 
It is adjustable along the bed by 
hand or power. There are six power feeds for each spindle 


speed, this being selec ted with reference to one revolution 


travel across the bed. 


of the spindle and independent of any change made in 
spindle feed. Automatic feed may be provided for the 
standard table or a circular motion in connection with a 
round table if desired. All feeds are reversible. While it 
is preferable to use a 10-hp. direct-current variable-speed 

















New 
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ported in a long sleeve revolving in removable bearings 

in the usual manner. 

obtained by a screw in the projecting horn of the saddle. 

The saddle has vertical power feeds for milling, and 
aoc ; 

his motion is secured by a 


The feed and rapid traverse are 


also rapid-power traverse. 
vertical screw, connected by gearing to a similar screw 
in the outboard column, so that the spindle and outer 
bearing always move together. The spindle driving gear 
is inclosed within these saddles, a portion being extended 
and exposed so as to be used as a base plate. 

The box-form column is open through the center for 
the spindle saddle, but is held at the top by a cap which 
ties it by tongue and groove. The outboard column is 
made with a top that can be easily removed when neces- 








With SPINDLE IN CENTER OF ITEAD 
motor with a 3 to Ll range, the machine mav also be fur 
nished with coae and countershaft; single pulley drive 


through speed box ; multispeed alternating-current motor, 
or a constant-speed alternating current through the speed 
box. 

The spindle is 4144 in. diameter, and has a 30-in. tra- 
verse at one setting, with a maximum movement of 60 
in. Its speed varies from 5 to 150 r.p.m. The taper hole 
is 3 in. at the outer end. The maximum distance from 
the center of the spindle to standard work table is 30 in 
and the greatest distance between faceplate and outboard 
bearing 84 in. The facing capacity is 25 in. in diameter. 
The builder is the Niles, Bement-Pond Co., New York. 
NU: 
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Multiple-Spindle Gear-Cutting 
Machine 
The vertical-type gear-cutting machine shown is rated 
as a 60x16-in. machine when furnished for spur gears 
only and a 48x12-in. machine when for both spur and 


bevel gears. It has a capacity of cutting 14% d.p. in 
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and table 30 in., while the spindle traverse is 11 in. 
The spindle has a No. 4 Morse taper hole, and the net 
weight of the machine is 1350 Ib. 

The same company are also making the compound table 
shown in Fig. 2, which can be used in connection with 
vertical drilling machines from 24 to 36 in. The work- 
ing surface on the smaller side is 18x24 in. with a lateral 





cast iron and 2 d.p in steel. As 
shown the machine is arranged with 
a multiple-spindle head attachment 
for roughing out two large bevel gears 
at one time. 

The base and stanchion are cast in 


one piece. This provides a rigid sup- 


port for the cutter slide. The base 
itself is designed broad, giving a 
good support for the work table. 


The table when furnished for cutting 
bevel gears is provided with rigid 
supports on each side of the base, that 
may be adjusted to suit the various 
angles of table. These, in addition 
to worm, worm sector and clamping 
screw, insure the best support to work 
in its angular positions. 

The cutter slide is long, giving a 
long narrow guide to the cutter, tend- 
ing to maintain a more permanent 
alignment of the cutter slide. A large 
flywheel is provided on one end of 
cutter spindle. 


In the case of two bevel gears be- Am. MAcHinist 














ing roughed out at one time for 
which the machine illustrated is ar- 
ranged, the blanks are mounted rig- 
idly on a tilted table and the entire rim or face of the 
blank is backed up by special hardened plates. The 
vertical cutting principle necessitates one less tilting 
slide than if the cutter slide tilted where the work 
would be on a horizontal This simplifies the 
construction of the tilting parts. 

There are 16 changes of feed arranged in geometric 


mandrel, 


progression without removing any change gears; safety 
lever mechanism whereby the movements of cutter slide 
and indexing of work table are interlocked; hardened- 
steel driving bevel gears; ball-bearing thrust washers; 
bronze bushes; single pulley drive and all running and 
exposed parts well guarded, It is made by Gould & Eber- 
hardt, Newark, N. J. 


. 
~ 
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New 22-Inch Vertical Drill- 
ing Machine 

The first illustration shows a vertical drilling machine 
of the sliding-head type, brought out by the Aurora Tool 
Works, of Aurora, Ind. This has been designed to handle 
heavy work, the column and base being well ribbed for 
stiffness. The head slides on a wide dovetail and is oper- 
ated by rack and pinion, the head and spindle being coun- 
terweighted in the usual manner. A semisteel containing 
manganese is used for the back and spindle gears in order 
The table rests on a large flat bearing in 
addition to the usual pivot bearing. Cone pulleys carry a 
214-in. belt running at 550 r.p.m. The maximum dis- 
tance between spindle and base is 48 in., between spindle 


to resist wear. 


MULTIPLE-SPINDLE GEAR-CUTTING MACHINE 


and longitudinal movement of 15 in. On the intermedi- 
ate side the working surface is 22x28 in., with a move- 
ment of 17 in., while on the larger size the working sur- 
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Fic. 1. New 22-In. Vertican 
DrILLING MACHINE 














“ 





September 3, 1914 AMERICAN 




















Fig. 2. Compounp TABLE FoR VERTICAL DRILLING 


face is 24x30 in. and the movement 17 in. as before. The 
height from the top of base to the top of table is 20 
in. In all sizes. 


A Heavy, Duplex Lincoln 
Miller 


The illustration shows a No. 16 duplex Lincoln miller 
of extra-heavy design, built by the Hendey Machine 
Co., Torrington, Conn. The bed has an extra-wide top 
surface with square 


we 
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are fitted with split bearings, hinged so that bottom half 
falls away to facilitate the quick removal of arbor. The 
table is fitted with power quick return, this being geared 
for an approximate speed of 100 in. per min. The table 
also has high sides for confining the cutting lubricant. 
The machine is made with different lengths of bed and 
furnishing with tables of different working dimensions. 
and can be had with or without oil pan, pump and pip 


lng equipment. 


Imclosed Friction Clutch 


The illustrations show the latest friction clutch of the 
Edgemont Machine Co.. Dayton, Ohio. This is inclosed 

















INCLOSED FRICTION 
CLUTCH 


Fra, l. 


and yet is capable of being adjusted without removing 


the cover. But little explanation is required to show 





lock for supporting 
and aligning the head- 
stocks and saddle. The 
main spindles of the 
machine have taper 





journals on the front 
end running in annu- 
lar bearings lined with 
Lumen metal. The 
spindles have No, 12 
Brown & Sharpe taper 
hole in the front end 





with a threaded nose. 
An arched bar cast 
integral with the pow- 
er-shaft bearings, 
helps to maintain their 


alignment on the 
vuides, and also acts 
as a belt guard. Heavy 
connecting links serve 
to tie the power shaft 
and main spindle bear- 


ings together. two 





links being applied to 











each head, thereby au- 

tomatically controlling 

the engagement of the Hi 

gear train in the spindle drive, no matter what elevation 

may be given to the spindles. These gears are fully incased 

with guards which have compression grease cups for lu 
The spindles have anit control for 

The overhead arm or 


brication of gears. 
clevating equally on each end. 
tie bar has three pendants for arbor support. These 





Y-Dury DupLex MILLER 


this type of expanding friction clutch with metal t 
metal contact, which has mpl rere sion for ad just- 
ment being made to allow for considerable wear. The 
sleeves are made of standard diameter to allow for either 


wood or stee] pulleys, rope sheaves, sprocket wheels or 


years to be clamped on the in T ! makes it a Unive real 
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Fig. 2. Posyrion or CLtutcH Parts 

clutch for any kind of a drive. It is also made to use 
as a cut-off coupling when desired. <As_ will 
there are no exposed parts to catch clothing or belting 
while the clutch is in use. 


be seen, 


= 


16-18-Inch kngine Lathes 


The illustration shows the latest engine lathe built by 
W. F. & John Barnes Co., Rockford, HL, and known as 
the 
garage, the machine repair shop, as well as for manufac- 
while 


16-18-inch machine. It is built for such uses as the 


turing purposes. The designation indicates that 


it is nominally a 16-inch lathe, it will swing 18 in. over 
the ways. 
Bronze boxes are used for the spindle, which has a 15¢- 


in. hole through it. The head is back geared in a 9! ; to 
1 ratio. The lead screw is 14%@ in. diameter with 4 
threads per inch, and gears are provided for cutting 


threads from 1 to 56 per inch. The spindle is Morse 


taper The apron is provided 


9 
No. 3. 
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Banp Saw For Currine Orr Stock 





with a lever, which gives four changes 
of feed without change of gears, and 
the feed can also be instantly reversed 
i the 
A sub- 


is arranged over the 


in this manner. It also serves 
cross-feed of the tool carriage. 
stantial guard 
end gears, but this swings out of the 
way on the lower stud, whenever it is 
necessary to make any changes. The 
change gears are conveniently located 
in pyramid form at the end of the 
lathe. It is made in both 6- and &-ft. 
beds, which take 2 ft. 8 in. and 4 ft. 8 
in. between the centers, both turning 


12 in. over the carriage. 


Metal Band Saw 














The band saw illustrated has been 
designed for cutting stock up to 10 
in. diameter if round, while an T- 

beam 12 in. deep can also be handled, as showa in the il- 
lustration. The pieces shown in front of the machine 
It 
Is easily operated, as there is an automatic feed and a 
stop which shuts off power when the cut is finished. Tt 
is stated that the blades and that they 
seldom break. In case of breakage, however. they are 
easily brazed together and used over again. , 


ample adjustment to allow for this. Tho 


give some idea of the material on which it is used. 


wear well 


as there is 


motor is onlv 


16-18-In. Enaine LATHE 


4, hp., and yet will cut a 3-in. round in 7 min., or a 5- 
in. superheater tube in 2 min. The table is only 20 in. 
from the floor, which makes it easy to handle heavy bars 
or other material. By running the saw blade to the back 
of the machine as shown, it makes it possible to cut any 
length of stock, which would not be the case if arranged 


in the usual manner. This machine is a recent prod- 
uct of H. C. Williamson, 1840 W. Lake St., Chi- 
cago, Ill. 
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Sunshine 


American manufacturers of portland cement have 
heen flooded with inquiries relative to shipments to 
South American countries. It is estimated that more 
than a million barrels per month will be required to keep 
work, already started, going. This business will be taken 
chiefly by manufacturers near the Atlantic seaboard. 

A byproduct coke oven plant to cost about $1,000,000 
will be built near Chattanooga. The Chattanooga Gas 
& Coke Co., after negotiating with the Chattanooga 
Chamber of Commerce, decided to start construction be- 
fore Sept. 30, and the plant will be finished by July 1. 
The plant will have a capacity of about 300 tons of foun- 
dry coke, in addition to gas and a number of byproducts. 

The toy industry in the United States has already 
begun to feel the pressure of increased demand. Lam- 
bert & Latimer, Leominster, Mass., have leased a two- 
story, 40x100-ft. factory. This, in addition to its pres- 
ent plant, will be required to provide facilities for th 
filling of orders now being received. 





PERSONALS 
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A. J. Gardiner, for many years connected with the Landi: 
Tool Co., Waynesboro, Penn., has severed his connection wit 
this firm to accept a position with the Modern Tool Co 
Erie, Penn 

W. L. Rickard, of Rickard & Sloan, Inc., will shortly make 
an extended trip through South America He will visit the 
principal cities on both coasts and make a thorough inves- 
tigation of the machinery market 

W. H. Dickinson, formerly vice-president of the Elektron 
Mfe. Co., and later with the Otis Elevator Co., as manager 
of the foreign department, has resigned his position to tak« 
charge of the General Elevator Co 

H. W. Rupple, the special representative of the Cleveland 
Automatic Machine Co., with Alfred H. Schiitte in Europe, 
arrived on the steamer La France on Aug. 20, after an ex- 
citing trip He was compelled to travel in the steerace 

H. A. Irwin, representing the Landis Tool Co., Waynes- 
boro, Pa., and U. S. James, the European representative of 
the Gisholt Machine Co., Madison, Wis., arrived in New Yor! 
on Aug. 24, from Cologne, Germany, coming via Holland 
They report business at a standstill in Germany, all males 
between 13 and 45 being in the army, only government work- 
shops being in operation at all They agree, however, that 
a large European business in machinery is inevitable as soon 
as the war closes They entirely disagree with the predic- 
tion that it will be many years before European machins 
business will be restored 





NEW PUBLICATIONS 








HARPER'S GASOLINE ENGINE BOOK, by A. H. Verrill 
Two hundred and nine-one 5% x8-in. pages; numerous 
illustrations; indexed; cloth bound. Price, $1 net. Har 
per & Brothers, New York 
The purpose of this book is to serve as a simple guide for 

those who own, use or operate gas and gasoline motors, and 

it has been written without technicalities so as to be under 
stood by the average man or boy It is, in fact. intended 
primarily for boys, but the rapidly growing use of the in 
ternal-combustion motor has placed it in the hands of many 

who are as ignorant of the subject as any boy could well b« 

so that it should appeal to a large class of readers The 

principles of two- and four-cycle motors are shown in the 


customary manner. 

The book is divided into five parts: the gas engine: motor 
anatomy; ‘narine and stationary moters;: the vehicle motor; 
troubles and repairs. It is fully illustrated, although some 
of the diagrams are unnecessarily crude and could have been 
made much more pleasing at a slight expense. It has been 
brought up to date so as to include a number of the new 
cycle cars, and should appeal to the average boy or man who 
has anything to do with gas or gasoline motors. 
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Current Prices of Shop Ma- 
terials and Supplies 


ORODOEO RO NOROORO NANO RONO REEDS 





PIG IRON was quoted at the following prices, at the points 
and time indicated 


Sept s, Aug l, Aug. 30, 

1vl4 1914 1913 

No. 2 Southern Foundry, Birmingham $10.00 $10.00 $10.75 
No. 2X Northern Foundry, New York 14.50 14.50 16.00 
No. 2 Northern Foundry, Chicago 14.00 14.00 15.00 
Bessemer, Pittsburgh.... . 14.90 14.90 16.00 
Basic, Pittsburgh 13.90 13.90 15.40 


MISCELLANEOUS METALS—NEW YORK 


(ents per pound - 


Copper, electrolytic (carload lots) 12.0) 14.50 
lin wy oft) 42 2) 
Lead + ; 00 4 35 
Spelter 6.15 > 00 5 O05 
Copper sheets, base 18.00 Is. 20.00 
Copper wire (carload lots) 15.00 15.00 18 OO 
rass rods, base 13.62) 13 62) 17 00 
brass pipe, base 16.00 16.00 21.00 
Israss sheets 13.87) | 13.87) 17.50 
Solder § and } (case lots) 25.00 i 22.00 27.00 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Cents per pound . — 


Steel angles base 1.85 1.85 2.25 
Steel T's base 1.00 1 oO 2 30 
\lachinery steel (bessemer) 1.8 1.85 2 05 


TEEL SHEETS FROM JOBBERS’' WAREHOUSE, NEW YORK 


Cents per pound 


No. 28 Black 2.70 2 wo +10 
No. 26 Black 2 2 MO) 7 
Nos, 22 and 24 Black 2 ’ 2.45 2.05 
Nos. 18 and 20 Black 2.00 2.40 2.00 
No. 16 Black 2.4 y. 2 85 
No. 14 Black 2 2.2 2.75 
No. 12 Black 2.30 2.20 2.70 
No. 28 Galvanized + 70 + 0 4.20 
No. 26 Galvanized ; 40) $30 , 0 
No. 24 Galvanized y $15 $75 
TIN PLATE—tThe price fo 100 Ib. coke plate, 14x20, has 
advanced from $4.50 to $4 ) for IC coke plate the price is 
unchanged at $4.70 
ANTIMONY Prices continue non il, Cookson's selling 
at 1s« and Chinese at 14 
COLD-DRAWN STEEL SHAFTING is sold to consumers 
at about 45 discount off list prices At that rate the net 
prices per foot are 1 in 1. 95« 1 in., 8.03 1% in., 12.65c.; 
1% in., 15.29c.; 1% in., 16.50¢ 1% in., 19.36c.; 1% in., 22.44c 
1% in., 5.79 2 it ov.a ot 
OLD METALS—The following prices are quoted Heavy 
copper, 11.50c.; light copper 0. 254 heavy machine composi 
tion, 10c.; light brass rey brass chips, S« brass turning 
6.50 
MACHINE BOLTS are enerally quoted to consumers at 
60 off the list price, but in the case of teady customers and 
big orders, generous conce I being made At the rats 
of 60° the following ret prices hold t dollar per 100 
ALUMINUM—tThe market re ns nominal, wholesale lots 
being quoted at 2l« and spot foreigt it 2 
COKE The market emains incl red Prompt ship 
ments of furnace coke ! be |} t $1.7 For 72 1 
foundry coke, $2.25@2.35 is demanded for prompt and $2 
42.50 for contracts. 
Diamete 
Length ‘ 1% A lis 
1 in $0.68 en oO £? O8 =" 8 $4 “ll a 4 
9 in 0.71 0 4 9 94 3.30 4.48 6.40 
2% in 0.74 0.89% 2.38 3.52 4.76 6.76 
ir nat sy 0.77% 0.94 2.54 3.74 >. 04 7.12 
8% in 0.81 0.99 2 69 3.96 5.32 i. 48 
STANDARD PIPE continues unchanged The following 
discounts are allowed from store in New Yorl 
Black Galvanized 
4 to 2-in 79° 70° 
24 to 6-in 78° 60° 
7 to 12-in 7 64° 
At these discounts the net prices in cents per foot are: 
Black Galvanized Black Calvanized 
}-in 2.41 3.45 2}h-in 12.87 18 O04 
l-in 3.57 5.10 3-in 16.83 23.71 
1}-in 4.83 6.90 f-in 23.98 33.79 
1}-in 5 87 8.25 5-in 32.56 45.88 
2-in 7.77 11.10 6-in 42.24 50.5 
DRILL ROD sells to consumers at the following discounts 
Third grade, 65%; second grade, 40° off and first grade, 
25% off 


At these discounts the net prices re as follows: 
ROUND POLISHEDJDRILL*"ROD 


Price in Cents per Pound 


First Second Third 
Size, In Grade Grade Grade 
49/64 to 14-in..... 37.50 0 00 i7.™) 
33/64 to j-in $1.25 33.00 19.25 
7/16 to }-in.... 15.00 36.00 21.00 
0.178 to 0.4218 56. 25 45.00 26.25 
0.125 to 0.175.. 62.25 49.80 29 05 
0.101 to 0.120. 67.50 ™.00 31.50 
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New and Enlarged Shops 
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METAL WORKING 


The Putnam Machine Co., Fitchburg, Mass., is erecting a 
group of new buildings, as follows: 225x300-ft. machine shop, 
120x214-ft. foundry, 48x84-ft. power house, 50x100-ft. pattern 
shop. Noted Feb. 26 

The Rhode Island Fitting Co., Hillsgrove, R. IL, is building 
a one-story, 40x80-ft. addition to its mill. 

The Max Ams Machine Co., New Rochelle, N. Y., manu- 
facturer of machinery, has purchased 20 acres of land in 
Fairfield, Conn., where it plans to erect a factory. 


The Winchester Repeating Arms Co., New Haven, Conn., 
will build a 13x20-ft. staircase tower, 50 ft. high. The esti- 
mated cost is $7000. L. W. Robinson is the Arch. 


The Excelsior Needle Co., Torrington, Conn., is having 
plans prepared for a three-story, 52x253-ft. factory to be 
erected on Field St. E. H. Waterbury is the Arch. 


MIDDLE ATLANTIC STATES 


The Buffalo Meter Co., Buffalo, N. Y., is having plans pre- 
pared for the construction of a plant at Main St. and the 
Erie R.R. George B. Bassett is Pres. Lockwood, Green & 
Co., Engrs., Boston, Mass., are preparing the plans. 


The Taber Pump Co., 262 Elk St., Buffalo, N. Y., has 
awarded the contract for the construction of its foundry and 
machine shop. Noted July 16 


The New Paltz, Highland & Poughkeepsie Traction Co., 
New Paltz, N. Y is having plans prepared for the construc- 
tion of a carbarn and office. Charles H. Higgins, 30 Church 
St., New York, N. Y., is the Ener. 

The Driver Harris Wire Co., Harrison, N. J., has purchased 
the Globe Wire Co.’s 100x107-ft. factory. Noted July 9, Aug. 
6. 

The Public Service Electric Co., Newark, N. J., plans to 
build a repair and construction shop at Point-No-Point, the 
site of its new electric power plant. 

The Twombly Car Corporation, New York, N. Y., has leased 
a factory on W Bs Bead, Ave., Nutlev, N. J. A plant for the 
manufacture of automobiles and light delivery cars will be 
established. 

The Keystone Lantern Co., Philadelphia, Penn., has award- 
ed the contract for the construction of a factory at Cottman 
St. and Tacony Road. Noted Aug. 2 

T. Milton Jones, 1214 Whitelock St., Baltimore, Md., has 
had plans prepared for a one-story, 28x225-ft. commercial 
garage. Estimated cost, $5000. 


SOUTHERN STATES 


On Aug. 21, fire damaged the plant of the Virginia Foun- 
dry Co., Lynchburg, Va., to the extent of $2000. 


The Southern Wheel Co., St. Louis, Mo., will erect a 
foundry in Atlanta, Ga., to cost $60,000, and will equip it 
for the manufacture of cast iron car wheels. 

William G. Probst, 1400 South Brook St., Louisville, Ky., 
plans to erect a plant for the manufacture of plumbing 
supplies. 

The Ray Mfg. Co., Louisville, Ky. plans to establish a 
factory for the manufacture of a continuous feed water 
regulator. F. L. Ray is Pres. 


MIDDLE WEST 


The Donaldson Art Metal Co., manufacturer of metal 
signs, Cincinnati, Ohio, is having plans prepared for the 
construction of a factory on Banklick Road. 


The Ford Motor Co., Detroit, Mich. plans to erect a 
factory in Cleveland, Ohio, to cost about $350,000. 


The Apple Electric Co., Dayton, Ohio, manufacturer of 
storage batteries and automobile self starters, will move its 
plant to Newark, N. J., where it has purchased the plant 
of the Goeller Iron Works. 

The Atlas Mfg. Co., Fostoria, Ohio, has purchased a site 
where a one-story, 108x140-ft. machine shop and foundry will 
be erected. 

The Ohio File Renewing Co., Niles, Ohio, has removed its 
plant to Cleveland, where it will occupy the former building 
of the Comey-Johnson Co., at West 77th St. and Franklin 
Ave 

Local press reports announce that the United States Steel 
Corporation has made the final purchases to complete a 350 
acre site in Youngstown, Ohio. Ten bar mills and byproduct 
coke ovens are among the proposed improvements. 

The H. Paul Prigge Co., Converse, Ind. plans to build a 
factory for the manufacture of cycle cars. 

The National Motor Vehicle Co., Indianapolis, Ind., has 
purchased a site on Yandes St., where it plans to erect a 
plant about September. 
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The Western Foundry Co., 3112 West 37th St., Chicago 
lll., is having plans prepared for the construction of a one- 
story machine shop to cost $11,000. M. Morehouse, Chicago, 
is the Arch. 

The Feindheisen & Krupp Mfg. Co., 2511 West 21st St., 
Chicago, lll., manufacturer of plumbers’ supplies, plans to 
build an addition to its plant to cost $5000. S. Lovell is the 
Arch. 

The Universal Wheel Co., Rockton, Ill, has purchased a 
site on Washington and Main St., where a 60x100-ft. tempor- 
ary factory will be erected until the five-acre plant is built. 

The Felker Co., Marshfield, Wis., manufacturer of gal- 
vanized iron products, plans to erect a new factory. 

The Continental Automatic Fire Alarm Co., Sun Prarie, 
Wis., plans the construction of extensive improvements. 


The Otto Biefield Co.. Watertown, Wis., manufacturer of 
machinery, will erect a machine shop on North Water St. 


WEST OF MISSISSIPPI 


The city commission, Dallas, Tex., will construct a munici- 
pal machine and repair shop. 


The Texas Metal Co., Honston, Tex., has secured a site, 
and will erect a factory on McKinney Ave., for the manu- 
facture of metal products. J. J. Schuler is interested. 


F. M. Guest and William Berry, Salado, Tex., will con- 
struct a machine shop in connection with a garage. 


WESTERN STATES 


Edward Shumate and associates, Wickenburg, Ariz., will 
install a dry concentrator and other equipment and will con- 
struct an ore crusher at their Rich Hill mining property near 
Wickenburg. 


Ramsey Bros., Ellensburg, Wash., plan to erect a com- 
mercial garage and machine shop on Main St., to cost about 
$10,000. M. A. Dean, Ellensburg, is the Arch. 


The Hewitt Steel Corporation plans to é@rect a rolling mill 
on Chambers Creek, near Spokane, Wash., at a cost of $750,- 
000, also a furnace to cost $1,500,000. Henry Hewitt and 
H. J. Handahl, Vancouver, Wash., are interested. 


The Lambert Mfg. Co., Anderson, Ind., has acquired a six- 
acre site at El Segundo, Calif., and will erect a plant for 
the manufacture of motor tractors. The plant will be 60x200 
ft. S. J. Smith is Mgr. and J. W. Lambert, Pres. 


J. T. Raycraft, 445 E. Tenth St., Long Beach, Calif., will 
soon build a commercial garage and machine shop on Ameri- 
ean Ave. for A. Roberts. The estimated cost is $38,860. 
Horace Austin, Long Beach, is the Arch. 


Fire, Aug. 17, destroyed the round house and shops of 
the Yosemite Valley R.R. Co., at Merced, Calif. Loss, $100,000. 


The San Francisco Metal Stamping & Corrugating Co.. 
2269 Folsom St., San Francisco, Calif., plans to build a one- 
story addition to its plant. T. Lahaye is Mer. 


GENERAL MANUFACTURING 
NEW ENGLAND STATES 


The Knit Goods Specialty Co., Chicopee, Mass., plans to 
erect a two-story factory on Paine St. 


The Holyoke Box Co.’s plant at Williamansett, a suburb 
of Holyoke, Mass., was totally destroyed by fire, Aug. 20. 
Loss, $25,000. 


The New England Corset Co., Worcester, Mass., plans to 
erect a five-story addition to its plant on Green St. 


The Graton & Knight Mfg. Co., manufacturer of leather 
belting, etc., Franklin St., Worcester, Mass., is having plans 
prepared for a one-story, 110x226-ft. reinforced concrete 
factory, and a two-story, 60x226-ft. storage house. Cutting, 
Carleton & Cutting, 44 Front St., ‘Worcester, are the Archs 


The Rumford Chemical Works, Rumford, R. IL. is having 
plans prepared for the construction of a two-story, 25x60-ft. 
addition to the anti-chlorine department. The J. W. Bishop 
Co., 109 Foster St., Worcester, Mass., is preparing the plans. 


The Kolynos Co., 180 Meadow St., New Haven, Conn. 
manufacturer of dental goods, is having plans prepared for 
a four-story, 80x120-ft. reinforced concrete factory, to be 
erected on Bristol St. McClintock & Craig, Springfield, Mass., 
are the Archs. Noted May 21. 


MIDDLE ATLANTIC STATES 


Fire, Aug. 23, destroved the plant of the Excelsior Brick 
Co. at Haverstraw, N. Y. The loss is estimated at $75,000 


The Waterford Woolen Co., Waterford, N. Y., is having 
its plant remodeled and rebuilt. The factory was partially 
destroyed by fire recently. 

The Star Porcelain Co., Frenchtown, N. J., manufacturer 


of electrical porcelain, plans to build a 50x150-ft. reinforced 
concrete addition to its plant on Eighth St. 
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The New Siemens-SchuckKert Trans- 
former Works 


EDITORIAL CORRESPONDENC! 


SY NOPSIS—The general arrangement of the new fac- 


lory erected by the Siemens-NSchuckert Works, in Nurem- 
berg, for building transformers. The winding and as- 
N¢ mobling of the coils : the stam ping of the sheets for the 
iron cores; the building of the tanks and frames; th: 
mounting of the transformers ard drying of the oil are 
de wf ribe d. 

% 

The progress made in transformer manufacture has 
contributed much to the wonderful development of high- 
potential installations where electrical power is trans- 
mitted long distances. Improvements in_ insulating 


methods have permitted the increase of voltages possible 
and years of experiment and experience have solved the 
‘reat problem of cooling the windings of transformers. 
In this development the Siemens-Schuckert Works, 
Nuremberg, Germany, one of the oldest of German elec- 


gi 


trical firms has taken a leading part. The extent of this 
company’s work in the field of transformer manufacture 
mav be judged from the fact that, up to the end of 1913, 
it had booked orders for a total of more than 4,700,000 
kw. Some of these orders are for 600 transformers of 
1000 kw. and upward each. For the Victoria Falls & 
Transvaal Power Co., of London, alone, the company had 
obtained contracts for supplving 230 transformers total- 
ing 300,000 kw. 

For such great orders the old transformer shops in 
Nuremberg were no longer adequate and the firm was 
compelled, in 1913, to separate the transformer manu 
facture from the other departments. 

The new transformer works erected in the south 
Nuremberg are shown in Fig. 1. The works are housed 
in a one-story building 420 ft. wide and 455 ft. long. The 
multi-storied building on the street side contains the ad- 
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Fic. 1. ‘TRANSFORMER WORKS OF SIEMENS-SCHUCKERT, NUREMBERG, GERMANY 
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Fig. 2. Tue Erectine. Space ror Large TRANSFORMERS 
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ministrative offices and is so constructed that later it may 
be used for manufacturing purposes. The type of archi- 
tecture is far different from that prevailing in the United 
States. The exteriors are pleasing in appearance, and the 
front does not even suggest a factory. It is finished 
with stucco, cement color. 

In this new plant the basic principle of straight-line 
progress in manufacture is carried out; that is, all parts 
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from the cars, are the storerooms, while on the north 
side, where the finished transformers leave the factory, 
loaded direct on cars, are the testing floors and packing 
room. 

The erecting departments are so centrally placed that 
from one side the finished coils, from the other side the 
iron cores and tanks, may reach them. Similarly, the 
erecting departments directly adjoin the testing floor 








Fig. 3. 





WINDING DEPARTMENT FOR LARGE TRANSFORMERS 
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Fia. 4. 


travel the shortest route without any unnecessary trans- 
portation, to the place where they are to be used. 

The large one-story building contains, in the part next 
to the offices, the wire-drawing and covering departments 
where the winding and coil assembling are performed, 
the erecting shops for small, medium and large trans- 
formers and finally the core building and stamping shops. 
On the south side, where the raw material is handled 
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AND TANK Suop 


which is in immediate proximity to the impregnating 
and packing rooms. 

In auxiliary buildings are, the woodworking shop with 
pattern storage, the boiler house supplying steam for 
manufacturing and heating purposes, the electrical power 
station, the plant for generating acetylene gas used in 
autogenous welding, the oil tanks, the carbide storeroom, 
the copper storeroom and the locomotive shed. 
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The ground area of the buildings is 27,000 sq.m. 
(290,000 sq.ft.). The useful area, excluding courts, 
corridors, stairs and passages, is 35,000 sq.m. (376,000 
sq.ft.). The works have track connection with the neigh- 
boring switching yard of the government railway, to 
which freight is handled by their own locomotives. 


n the works there are 23 


For transportation purposes 
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like. For general factory illumination there are 400 
high-candlepower metal-filament lamps, while 700 smaller 
metal-filament lamps light the individual places of work. 

The current for lighting and power comes from the 
large “Franken” power plant as a 20,000-volt, three- 
phase, alternating current and is transformed to 5000 volts 
by two transformers of 500 kw. each in a substation on 
the premises. In the factory it is transformed to low 








cranes, two of them traveling cranes with a capacity of 
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Fic. 5. SHAPING AND FLAME-WeLDING TRANSFORMER SHELLS 























Fia. 6. PortTaBLe TRANSFORMER DryiInGa APPARATUS 


35 tons each; these can be connected and thus carry to- 
gether a weight of 70 tons. Wall cranes or traveling-jib 
cranes of three tons capacity and 300 ft. per min. speed, 
run below the large traveling cranes and move the lighter 
materials in the erecting shop; see Fig. 2. 


DISTRIBUTION OF POWER 


Electric motors, 360 in number, with a total capacity 
of 1400 kw., drive the various manufacturing machines, 
such as braiding machines, coil-winding lathes and the 


potential and further converted from three-phase alter- 
nating to direct current. 

\ high-pressure steam-heating plant of 14 atmosphi res 
(200 Ib.) and automatic condensation-water return pip- 
ing is installed to heat the shops in which the transform- 
ers are built. The buildings for making the tanks and 
frames are, however, warmed by ventilation systems in 
which the air is led over heating coils and distributed in 
the shops by piping. In summer time fans can be used 
for cooling and ventilating the rooms. 
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In the summer of 1913. the had 1670 em- 


plovees, including 230 females, the latter being employed 


actor 
chiefly in the small-winding department. 

THe Various SHop DerarTMENTS 
Next to the 


ing shop which renders the 


building is the wire-draw- 
establishment independent 


administration 


of outside supplies when wire is needed in a hurry or in 


the wire-drawing department 
Ilere the copper conductors 


small Beside 
is the 
are insulated, 
postponed until the winding of the coils. 
shops consume monthly 100 to 120 tons of copper but 
in the wire-drawing 


quantities, 
braiding department. 
this has not been done already or is 
The transformer 


not 


only a small part of this is worked 
and braiding departments. 

The winding and coil-assembling rooms 
of the shops for small, medium and larger transformers. 
Fig. 3 shows the winding department for large trans- 
formers. Electrically driven winding machines wind the 


form a_ part 


insulated copper wire into cvlindrical or disk-shaped coils. 
By 
the coils are so 


they 


wood. 
that 


fitting with 
the winding room 


and pieces of 
finished in 


are ready to be assembled on the i 


binding, wedging 
far 


ron core, 








Fie. 7% OO00-Kw. Transrormer Reapy Packep ON 
CAR 

In the stamping department, the sheets for the iron 

cores of the transformers are first coated on one side 


with tissue paper by pasting machines. The selection of 
the which 300 to 400 tons are wo-ked up 


per minimize the 
iron losses. 

Fig. | building the 
frames ; 120x160 ft. In the 
tank-building department is the machinery required for 
bending, circular-cutting, shear- 


sheet iron, of 


month, is made with especial care to 


the section for tanks and 


this covers an area of 


shows 
about 


working the iron sheets : 
ing. cold-sawing and rolling machines. Thick sheets are 


cut with the aid of an ox) hydrogen hlow-pipe. Especially 


interesting is the work on the shells of the self-cooling 
transformers, made of Phat sheets. Fig. 5 shows 
how the corrugated iron is so hammered as to form, 


transversely to the length of the corrugations, smooth 
edges which may be welded to the bottom plate and the 
upper tanks. This welding is done by the 
oxyacetylene autogenous method, more than 
being available. All tanks are subjected to pressure tests 


with warm oil to prove their tightness. 


frame of the 
50 torches 


Erecring TRANSFORMERS 


In the middle of the transformer section is the erecting 


shop which contains separate departments for the small, 
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medium and large transformers. ‘The work is extensively 
For example, among the small transform- 


insulated and 


subdivided. 


ers, in one place the cores are the coils 


placed on the iron core, while in other places, the fasten- 
ings are tightened and the coils put in the shells. Such 
extensive division of labor requir s large space. 

Especially interesting is the assembly of the large 


transformers for three-phase current, in which the coils 


of the several phases lie on a common horizontal core. 


This core is set upright in 
thrust upon it. 
Some of the 


erecting and the coils are 
largest transformers are so large that the 
greatest height of the crane hook, ft. the erect- 
ing-room floor, is inadequate and, therefore, for their 
insertion in the shell, a pit 12 ft. deep has been made. 
Under the building regulations the oil-impregnating 
room must be in a separate structure. It is connected 
with the main building by a covered passage; it contains 
large reservoirs connected by pumps and piping with an 
oil-tank outfit of 1,000,000 liters capacity (250,000 gal.). 
these reservoirs the transformers are filled with 
They are dried for several days at 248 deg. F. in 
from the 


over 


From 
oil. 
large vacuum boilers to remove all moisture 
insulations and oil. 

Some of the portable apparatus for transformer dry- 
ing is shown in Fig. 6. These machines consist of a 
steam boiler with a steam-bathed pipe coil, also an oil 
pump and a vacuum pump. With these the transformers 
can be dried, whether placed in the boiler from the erect- 
refilled with 


flowing from 


ing department for the first time or whether 
oil after repair. The oil describes a circuit, 
the transformer through the oil pump and heating coil 


and then being returned to the transformer. 
The Testing Floor axp Sutering DepaRtTMENT 
The testing floor, as has been previously stated, is on 


the north side of the works. It is divided into sections 


for handling small, medium and large transformers. The 
switches and measuring instruments are placed on high 
platforms from which a view of the entire testing floor 


can be obtained. 
After testing the transformers are packed and one of 
the larger ones is shown on a car being prepared for ship- 


“ 


sec lig. be 


ment: 


The shops at present turn out about 1000 transformers 


a month. 


The production of all kinds of steel ingots and castings 


in Canada in 1913 amounted to 1,042,503 gross tons, against 
$53,021 tons in 1912, an increase of 189,472 tons, or over 22.2 
per cent. Of the total in 1913 about 1,006,149 tons were ingots 
and about 36,354 tons were direct steel castings, against 
about 820.792 tons of ingots and about 32,239 tons of castings 
in 1912. The production of steel ingots and castings in 1913 
was much the largest in the history of the Dominion The 
vrowth in late vears has been very rapid. Since 1908 the out- 
put has increased over 100 per cent The total for 1913 in- 
cludes about 1852 tons of alloy-treated steel castings, against 
about 1294 tons of similarly treated steel ingots and castings 
in 1912 The production of bessemer steel ingots and castings 
in 1913 amounted to 273,391 tons, while the production of 


openhearth steel ingots and castings in 1913 amounted to 768,- 
Almost all the made in the two 
was in the form of total production of 
steel in 1913, 736,562 tons were ingots and 
tons were castings, against 617,061 tons of ingots and 
tons of castings in 1912. In both all the open- 
made by the basic process, but the castings 
the acid and the basic processes. One 
the duplex process in 1912 and 1913 


Steel 


the 


663 tons, bessemet 


years ingots. Of 
openhearth 
32,101 
28,001 
hearth ingots were 
made by both 
steel by 


gross 
years 


were 
plant made 
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Individual and Group Electric Motor 


Dri 


By CLARENCE 


SY NOPSIS—Equipping each machine tool with its in- 
dividual motor is largely a question of investment and 
A 


of the factors involved in reaching a decision; 


summary ts qtiven 
the 


and some fy pre al 


the return which may be realized. 
advan- 
fages lo be gained by individual drive, 
eram ples, This is a question aboul which there are ape 
lo be Many opinions, and the ende avor is made lo pre sent 
Relative of 
of group drive as compared wath individual mol 


installation 
} 


the discussion fairly. costs an 
ors, and 
the part which increased production plays in the matter 
as a whole, 


use 


lol 


Modern machine tools are widely constructed 








ves 


EK. 


CLEWELI 


ing would seem to be an unnecessary refinement. involy 


ing an abnormally high first cost, and particularly might 
this appear to be the case if a suggestion should be made 
to tear out the line and countershafting in an old shop 


to install electric motors for each machine. 


COMPETITION BETWEEN SILOPS A FACTOR 
An Important Viewpoint to gain at the outset 1s clearly 
expressed in the words of an English engineer who re- 


cently addressed the Institution of Mechanical Engineers « 


, 
as follows: 

The question of t application of electric drive to exist 
ing mills is one which is of the greatest importance to a 
country such as this (England), where to a large extent 
shops of certain classes have been in existence for a con- 
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GROUP MOTOR 
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ia. l. 1) AGRAM OF GROUP Moror Drivi Kn 2 INDIVID! \] Voror Drivi 
either with or without motor drive, and the question t num be \ t jue mis, not the 
j , t ethod o itt ’ ‘ t} ent method o 
mav be divided under two neral heads: those cases pur | method of 
ad ah 1 t it compete ik 
where old shops contemplate the replacing of line-shaft ssfully with th the which have only witl 
drive with individual motors o1 vroup drive: and those ! period nte t el nseq tl 
. . “] ] ] . ible to mal of tl lat t ‘ t of 
ases where new machinery is to be purchased and a 
hoice must be made between individual and group motor This condition is faced ill existing shops operating 
rivitigr. ‘ ‘ methods at compet wit modern plants 
The term group drive is used in those cases where a t! returns which an old plai nm expect if eleetru 
Hain generator supplies electric current to several rela e ois substituted for shatt orms a subyes 
tively large motors on each shop floor or section. From ‘ considerable interest 
ach motor, line and countershafting supply power to a 
, . ( | lpives O's »AD 
vroup or or whine tools located within a comparatl r INDIVID! M ND HO try MPARED 
small radius of a given motor, as in Fig. 1.) This schenmy \ssuming that electric drive in some form is desirable 
ontrasts with the olde plan where one main line sl et us turn to th questo ( ( we may redu 
throughout an entire section was depended upon for the the number of machine tools per motor, taking as 1 
whol power supply. limit the equipment ol eae machine with its own motor! 
The other extreme, referred to as individual motor Quite often a choice must be made which includes a 
drive, is what the name implies, a motor arranged to combination. part of thy shop being placed under the 
rive its own individual machine, as in Fig. 2. this grouping scheme while some of the machines for on 
obviously means as many motors as there are machines reason or another are equipped with their own individual 
\t first glance the proposition of individual motor dri motors, 
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Brackenbury that he 
can had to the 
of three belts on one set of pulleys, one belt on top of 
the other, to the limited belt 
lathes. This illustrates the limitations in the transmis- 
sion of the mechanical power from line shaft to machine 
It is pointed out that this tendency 


The statement is made by H. I. 


remember cases where recourse Was use 


Increase power of some 


pulley in the past. 
for increased power must be accounted for by a desire 
for increased depths of cut and feeds as well as increased 
speeds made possible by the use of high-speed tool steel. 
Here, too, cases are set forth where by special means 
the power used by a 28-in. lathe was increased from 5 
to 20 hp. or an increase of 400 per cent., and numerous 
other instances almost if not quite as great 

Belt troubles are apt to increase as speeds and power 
transmitted for given sized machines are increased, as 
was shown by some recent tests on high-speed drilling 
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COMPARISON OF Grour AND INDIVIDUAL Motor 


Drive 


Fig. 3. 


of each belt reduced to 


follows that the simplicity of 


where the life was 
three days. Hence, it 
transmitting power from a motor directly coupled to 
its own machine is an important point to consider in 
making comparisons with the ordinary belt drive. This 
is further true in the case of shert pulley centers with 
high belt slippage and low efficiency of transmission, as 


machines 


compared with the cases where high efficiency spur gears 
are employed. 

The speed control by the motor when used for an 
individual machine is determined by the number of 
points on its controller, and, in addition, if belted, by 
the number of gear ratios available; with straight belt 
drive the number of speeds is governed by the number 
To any one conversant with 
once that not 
greater in the 


of the cone-pulley steps. 
electrical practice it will be evident at 
only can the number of speeds be made 
motor controller than with cone pulleys, but that time 
is saved by the simplicity in making speed adjustments 
with the controller rather than with a belt shifter. Re- 
versing is also easier with a reversing motor than when 
using a clutch or by crossed belts. 

Other reasons in favor of the individual motor rather 
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than the groun drive are such points as the adjustment 
of the tool and the work with facility. With line-shaft 
drive it is difficult to stop the tool at any definite point, 
while with the individual motor, it may be started up 
in either direction and stopped promptly at any point. 
This means time saved in setting up and lining up a 
job. With shaft drive, too, the speed increments are 
apt to be fairly large between pulley steps while the 
speed increments of the motor controller may be made 
as small as desired. These various points of advantage 
as adapted from the work of Chas. Robbins are shown 


in graphical form in Fig 3. 
A GRAPHICAL COMPARISON 


A reference to Fig. 3 shows that many of these so- 
called advantages in favor of individual motor drive 
are indirect and sometimes difficult to place in terms of 
money values. They represent, however, none the less 
distinet economies to any shop and by direct measure- 
ment have shown in given cases an increase in output 
of 25 to 40 per cent. But the question may arise, how 
about the high first cost ? 
Popeke has shown that the first cost of a group drive is 
proportioned somewhat as in Fig. 4, where the corres- 
ponding first cost of individual motors is also indicated 
as well as the differences in first cost and the friction 
The friction losses shown in the lower part of 


In a series of estimates, A. G. 


losses. 
the diagram refer to mechanical losses only and the 
transmission losses in the electric circuits are not in- 
cluded. 

A rough summary shows that the first cost of the two 
methods is higher for the individual motors, but the 
losses in friction are apt to be so much greater with 
the group drive owing to the shaft bearing and _ belts, 
ihat this first cost difference may be offset in a relatively 
short time. Added to this friction for 
individual motors, are all the other advantages as shown 
in Fig. 3, and there would seem to be little more required 
to convince even the skeptical of their superiority. On 
the other hand, lest I appear over enthusiastic for the 
use of individual motors, some of the other phases of 


reduced loss 


the situation are herewith discussed. 
DIFFERENT VIEWPOINTS 

One type of modern machine tool constructed so as 
to be driven either from line shaft or motor is shown 
in Fig. 5. This machine may be belted to a line shaft 
or to a motor set on the floor as shown. Here there 
might appear to be no difference whatever in the output 
of the machine tool whether to shaft or to 
motor because either Way a belt intervenes between ma- 


connected 


chine and motor or between machine and shaft. 

The machine is handled in exactly the same way in 
each case as all speed changes, stopping, starting and 
reversing are accomplished by self-contained mechanism 
in the head. The motor speed is continuous in one direc- 
tion and the advantage of electric drive are considerably 
reduced except perhaps in the matter of power consump- 
tion and friction losses for the power transmission sys- 
tem as a whole, which are by no means negligible. On 
the other hand a machine tool equipped as in Fig. 2 
with motor direct connected and with motor speed 
control, obviously includes most if not all the points of 
advantage previously mentioned, and shown in Fig. 3. 

One machine-tool manufacturer says frankly that he 
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does not think, in general, there is any increase in the out 


put of a machine when it is changed from belt to motor 


drive, but at the same time, states that they spec ify motor 


new machinery on account of its improves 


drive on all 
power transmission and other more or less indirect ad 
Vahtages. 

In the older shop which has been equipped with lin 
idea of changing to individual motor drive at once raises 


; 


may suggest that the proposition be fac 
what return 


the question of the wisdom of an additional investme 


lo such, we 


squarely from the standpoint of mav b 


expected from such an investment. Figures in_ th 


abstract do not mean much in a case like this and It is 


far more convine Ing to have a sample motor or seve 
given tools 


ra 


motors specified by engineers tor 
and to make a trial of their effect on production. A 
careful estimate should then be made to find out defin 


not the increased production, if any, 


competent 


itely whether or 
warrants the investment, and in these calculations, due 
weight should be 
already mentioned in a previous article, which, although 
measure in dollars 


given to those secondary advantages 


somewhat intangible and difficult to 
addition to the 


and cents, form an important shop 
‘conomy, 

It is hardly necessary to say that in a case of this 
kind if the returns do not appear to warrant the invest 
ment, the step to individual motors has no apparent 
justification, and it should be emphasized strongly that 


the whole problem, practically speaking, is one of rela- 
tive outlay and financial return, and not, as some might 
infer, a discusssion of visionary points of excellence. 
The fact that not all motor 
drive show up without 
indicated by a little incident which happened in a ma 
The advantages of motor drive 


the claims advanced for 
the most careful planning is 


chine shop of some size. 
had been emphasized and the economy produced by the 
elimination of line shafting losses made such an appeal 
that a generator was finally placed in the power house 
and motors were installed throughout the shop. 

When the day 
shaft drive to the use of 
previously driven the entire shop load through the line 


arrived for changing over from line 


motors, the engines which had 


shafting, were coupled up to the electric generator and 
an attempt was made to start up the shop. It was found 
that the engine could not carry the motor load although 
it had previously handled the 

This gave the power house the opportunity of a laugh 
salesman, but as usual i 
the diff 


retained 


shafting load readi 
at the expense of the clectri 
such cases when the basic principle is correct 
motor drive was 


culty was remedied and the 
and gave the results expected. 
BeELT-CONNECTED Motor Drivi 


ANOTHER OPINION 01 


One machine-tool manufacturer considers the be! 
connected motor drive as pre ferable to the gear cone 
tion. here is that if the belt connect 

is properly designed, the efficiency is as high as 
Other distinct advantages set forth favor 
safety, 
smoothness of running and the fact that the 


ance cost of the machine is less with belt than with gear 


The contention 
o 


gear drive. 


belt-connected motor drive are quietness 


mainte 


drive. 
Another maker of machine tools in answer to a quer 
regarding relative points of merit of belt and motor 


statement 


that aa 


drive, summarizes his reply by the 


MACHINIST 


an application § of 


per cent. of the machines recently 


moto! and 14 per cent... belt driv 


A motor 


been driven 


manufacturer points out, in connection 
Thiake 


motors to radia arilliing 


that this is an excellent illustration of recent 
| motor application to this particular machine 

The 7% hp. vertical adjustable speed motors, show: 
Fig. 6 are mounted on the saddle and geared direct 
the drill spindles, Although radial drilling max . 
have been motor driven for years, this particular driv 
was the means of omitting much of the usual m 
wal transmission. The weight heretofore objected 
in this type of drive has been ercome mounting the 
saddle on the large rollers which can be plainly seen, and 
this drive has been satisfactory in every way and is 
extensive use, 

It has been our purpose in presenting several points 
of view to show that there are r y three ways in which 


to consid r the probli Ms Oo 
eld, that Is, from the 
manufacturer: from that of th 


motors as #p 


| viewpornt of the machin 


motor manutacturer who 


desires to adapt his product to the requirements of th 
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Dollars 
GROUP INDIVIDUAI 


Moror Drivi 


COMPARATIVE Costs OF AND 


machine builder: and from that of the machine user 


under practical shop conditions. Two ol these pomnts of 
view have been presented in the form of typical stat 
\s to the user of 


sufficient 


machine 
data 


ments from those interested. 


the further object has been to give 


} 
TOOLS, 


io enable him to form an opinio.n or to approach the 


question intelligently for the purpose of further study 


STANDARDS IMPORTANT. 


little if anv doubt that one handicap 


to the more rapid dl 


There can be but 


velopment of motor drive for ma 


an understanding of 


tools has been the absence of 


chine 
the combined prol ems of motor 
This has been a hindrance in the past to a well 
| (has, 


pointed out 


and tool manufacturers. 
balanced 
Robbins in a 
that 


methods ol 


design of motor al d machine tool 


aper published a few vears ago stan 


lards in respect to speeds or sp od ratios, 
motor and its 
He also calls 
the method of supply 
This 
referred to in a previous article dealing 
Machine Shops.” (See Vol. AR }). 
advances the idea that 
and that 


scheme of standardization 


control, and certain dimensions of the 


adaptation to the tool are most necessar\ 
uttention to a lack of standards in 
matter has been 
“Electric 
313.) 

conditions are 


piants, 


Ing power In Industrial 
with 
Circuits mn 


Mr. 


more or less arbitrar\ 


Robbins 
future developments will 
Ome 


be benefited greatly if 
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can be adopted hy both tool and motor builder so that 

metal-working 
believe that this 
end has the 
Was written, as evidenced, for example, by a case like 


certain standard power for 
establishments may be recommended. | 


extent 


equipments 


heen realized to some since paper 


that shown in Fig. 6, which indicates in a general way 
the direction toward which progress in the immedate 
future may be expected to tend. 

As standards of this kind materialize further, it is 


reasonable to conclude that the advantages of individual 
motor drive will result in a still wider use of this method 
in comparison with line-shaft drive or even with group 
The previously quoted statement from a_ typical 
the effect that 
output of 


drive, 
large 


motor 


machine-tool builder to such a 


proportion of their recent tools was 


driven, is an indication of this tendency at the present 
time. 
Motor 


advance this 


and tool builders are doing much to promote 


and tendency and it would seem that the 


Mental Laziness and Industrial 
Management 
By E. H. 


We hate to be watched. In time of war we shoot spies, 
in time of peace we hold ourselves aloof from policemen. 
We all. hold ourselves in such esteem that we resent the 
imputation that we could lapse from the straight and 
At the same time we know that others do 
slip up, and then we always blame their employers for 
not watching them closely enough to keep temptation out 


Fish 


narrow path. 


of their way. 

There are comparatively few men who are naturally 
it is usually easier to work than to kill time, but 
there are who think. It let the 
other fellow do it. Therefore, we work without any very 
We are mentally lazy, though we are pliysic- 
We only accomplish as much as our brute 


drones: 
few men is easier to 
definite aim. 
ally active. 
strength will let us. 
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Fra. 5. Bevr Connecrion vo Moror-Drivi Fic. 6. 
SuHArrT. Compare with Fila. 6. 
problem is now somewhat tn the hands of the users of 


such apparatus themselves, who may have a great deal! 


to do with the problem in the near future by the demands 


which they themselves make on the manufacturers. 
In conclusion it should be stated that while the indi- 
vidual motor drive may be best where a single machine 


is operated 


irregularly but at its full capacity the group 


drive is perhaps more satisfactory for machines used 
frequently but not simultaneously. There is also the case 
of automatic serew machines operated continuously where 
The 


the 


the method of group drive might at first seem best. 


tendency, however, seems to be more and more to 


use of individual motor drive for such machines due to 


the peculiar difficulties imposed by the arrangement of 
the machines due to the feeding. 
The question is one requiring special treatment for 


each given case and for engineering studv rather than 


the mere following of rules which might be designed to 
cover a number of typical cases, 





INDIVIDUAI 
MACHINI 
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ro RapiAL DRILLING 
Fig. 5) 


Moror GEARED DIRECT 
SPINDLE (COMPARE WITH 


Given a shop with 100 machinists, a superintendent 
who could take off his coat and step up to any ma hine 
succeeds a vet- 


and take from it twice the work that he 


ting wel] intentioned men to do, and vou have the scene 
set for a merry war. He cannot actually step in and teach 
getting in- 
creased production from a few who had just been treated, 
must first that 
work can be done in much better ways than it has been 
Then the whereby 
it can be without that should 
think about their work more than thev have in the past. 


each man, because if he did he would only ve 


the rest would soon relapse. Tle 


prove 


done before. he*must devise means 


done necessitating men 

When there was less competition, it was easy to say that 
a man should be allowed all the time that was necessary 
to do a job so long as he did it well, but that was putting 
temptation under his nose. It favored fine chips, not 
because it was any easier to take a fine chip, but because 
it postponed the time when the brain would have to act. 
A man who had been brought up in the atmosphere of 
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a New England tool shop where invisible feeds were the the most adaptable material, the best cutting tools, the 
rule did not consciously loaf when he carried that same best work holders and the best jigs, tor producing the 
idea out into some other part of the world. He did not — results which will give the best service. There are no 
know any better. There are lots of him. He needs edu- mysteries about it. The better the work is held to th 
cating. We have lost the old spirit of the job-hand sys- cutting tool the less spring there will be and the more 


tem, when men planed lathe beds on rickety old planers rapidly, and the more accurately the work can be don 
in time that would make our present-day machinists sit If the holding device is too cumbersome, all the tim 
up and wonder, Then every job hand played a thinking — saved may be lost in getting the work in and out. If the 
part if no one else did, and some of the things they did — work will stand a maximum of 80 ft. per min. cut with a 
have never been duplicated, under similar handicaps. feed of 20 to the inch and a depth of cut of YQ in., then 


mm a lathe whose speeds will give a choice of 60 to 100 ft. 
TRYING OUT ON THE JOBS ! 


per min. is not the most efficient machine to put it on. 

If men are too mentaly lazy to try out their jobs an.| ‘These things are matters first for conjecture and then 
see what their possibilities are, someone must do it for for experiment, but the experiment is not complete un 
them, or the shops must close. There are two ways in ess there is a record of the time which the machine takes 


which this trying-out can be done. One is by holaing a te do the werk by each method tried, 


stop watch over the different operations as they are pei a 
. : ~ , ‘ | ww 4 ‘ > 
formed by fairly expert men, the other by having one or Pur Semece Evements or Macutxe Work 


more men whose work is experimental in that it is their Some dav someone is going to give us a monumental 
business to try different methods of doing each opera work on the simple elements of machine work by whict 
tion. The first method takes advantage of the experience ye wil] be able to find out what is the best combination 
of men who have been in the habit of doing the work, the of speed. depth of cut and rate of feed. at which to turn 
second = throws away that advantage and_ relies on 0 9 by 2 in. puller whic s five arms of a given cros 
“science.” If this science were exact, it would be possible nection. and can be mounted on a mandrel of a give 
to sit down somewhere in the shade and set time limits <ize. It will also te s what speeds and feeds to use ji 
for every job in the shop, working right from the blue ‘+ ia to be chucked by the arms and turned end bored at 
prints. ene setting. These things are too simple to attract peo 
The first method given above is the one that produces ple’s attention today { ’ tre essentials They are 
the feeling of espionage that has caused more or less fri what make up the great total of machine-shop processes. 
tion in almost every place that it has been tried. The thev are the things on whi shops are declaring Aivids nals 
ian who is stop watched is being spied upon, He is ,, passing them. 
being judged by methods, by details, rather than by re But these things cannot be found out without experi 
sults. That is the way he looks at it. Of course, the real yyent nor without records of the experiments. It ma 


object is to discover where his time differs from the time — geen) to men that they already know just what the best 


that one would expect he would take from an abstract (ombinations of speeds and feeds are. and it mav be tha 
study of the job, with the idea that the places where there manv of them are right. but if the only thi iow com da 
ure the largest differences were the ones that required the fas - yp een a Py Meteeanty tg eet 
most study. thev are right. if they annot tell us why thev are right. 
The experimental! approa lh produces the least friction, thev have not done much for the world. 
parte ularly if it is known that suggestions as to bette! 
tools and so on are welcome whether they come trom 
workman or expert, It is Impossibl to tell what speed The Bureau of Statistics of the American Iron and Stee) 
of cut and what depth and speed of feed a given piece of Institute has published statist of the production of steel 
work will stand without trying it. If all the machine nig Poon yo rd py tog — gg geo Bo 
shop jobs were mere hogging off stock from large forg show an increase over those for 19 In 1913 steel ingots 
ings of practically unlimited strength, then a set of rules = aaa a sar EEUAO tans oF 8 = wey ao wth 
or a slide rule would constitute brains for the shop. But | oie were made. and 24.839 tons of 1 0 Ras cng te 
the reverse is true, it is the exception rather than the irs, tie plates and such rail t fast ' 
rule that a piece of work is strong enough, and_ stiff 
enough to permit the tool or the machine to work up to 
its limit. The State Department has de public the followi: 
There are cases where the apparent wasting of ma exards Contraband of VW \ Is fi tl la 
terial by making a casting thicker than the use of th - a neg to re subject t eizure and pect tion % 
finished piece demands, may result in a decided increase vessels is, of course, subject to cont ion, though tl 
in machining speed. It is just as necessary that such preners? = a ul DP smc ghoonlng 1s oa - wine yal 
things should be taken into consideration as it is that amnenenitins eollnaln. te chi iin eaten ae ie ace: te 
a watch should iy he «| on the man who does the worl " not to confiscatior upon n festation of eutral ownership 
in fact, the stop watch, while an essential, has been mag ee xd gen Pina = = a ™ . —- Poe 
unified so that in many people’s minds all that is neces- js captured and is carried before a prize court, as it will 
sary to become an effic lency expert is to buy one, Much be presumably, he should give — of his claim of property 
of the misunderstanding too has come from the liberal ates = aie prvesn ae eougae ogg ne ee eae 
display of watches by men whose knowledge of what the: of his goods Goods of a neutral, not contraband of w 
are doing is limited to the timing of something about shipped on a neutral vessel, are not rightfully subject to 
on . seizure or interference b any of the belligerents, and it 
which they know nothing. not presumed that the vessels of neutrals carrying only 
with 


Truly effic lent work can he done only by the use of noncontraband cargoes, will be interfered \ 
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Estimating Chart for Round 
Wire* 
By Hl. J. 


desired to 


FULLER 
When it is 


needed 


estimate the amount of 
ticles 


using this chart. 


for small wire a accuracy is obtained and 
time is saved DD 

Time is also saved in making comparisons between the 
different 
same metal. 


If it is wished, 


metals and between different thicknesses of the 


for example, to find the amount of wire 


needed to make a wire corkscre WwW, find the diameter of 
wire to be used, then take a piece of soft wire and bend 
it up with your fingers to the shape of the corkscrew, 


then pull it out straight again and measure the lengtl! 
needed to form. 
vet gives an accurate 


} 


This method saves the sample and 


estimate of the length needed. The weight per cubic in 


from which the chart was plotted for the three metals Is: 


Metal Weight in Lb 
Brass . he 0.3098 
Steel nara tee 0.2834 
Aluminum : “ee me 0.0967 


To wet the weight needed for 100 gross pieces find. 


the length i 
until vou 


inches, 


the 


on the left-hand side of the curve, 
the 
diagonal that stands for its thickness; then follow the ver- 
tical to the foot of the sheet to find 


the weight per 100 gross, or up or down, as the case 


and follow horizontal line come to 


intersection down 


may be, to the diagonal that is marked 10,000, and then 


across to the right side where is given the weight per 
10,000 pie Cs, 


In making a comparison between the weight of 100 


gross pieces, brass wire and steel or aluminum, instead of 


*Copyright H. J. 
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following the vertical ne to the bottom of the page 
follow iT to the inters ection wit the d onal me S or 1, 
as the case may be, and then go at 1 yht angles to the 


side ot 


the page, where you wil read the result in pounds 


yn r LOO eross. 


If it is wishes » ve 1 se figures trom pounds 
per 100 gross to pe sp 10,000, it wi ve necessary 
to take the figures obtain on tl right and find th 
same amount on the bottor { sheet: then by go 
up to the diagonal 10,000 and « rto the right again, find 


the answer in pounds per 10,000, 

If any wire user has any stock size of wir 
hetween the regular B. & S. gages, it is a 
to find out what a 


to corre spond 


would weigh 


British Floor-Plate Boring 


Ds nh. 2 
Machine 


By Frep Hl. Conyin 
While the name of Tangve is well known, especially 
to our older readers, it will probably be connected with 
machine tools or possibly steam engines and they may 
not realize that the pre lucts of this firm now include 
gas and oil engines, suction-gas producers, steam boilers, 
pumping machinery, hydraulic presses, hydraulic testing 


machines, traveling cranes, and much other machinery 


Located almost adjoining the old shops of Boulton & 
Watt, just outside Birmingham, England, this connec- 
tion 1s made even closer b the pure hase, b Sir George 


Tangye, of all the business and office records pertain 
ing to Watts development of the steam engine These 


the 
Tangye works, but this collection has now been presented 


were carefully preserved in a museun 


as part ol 





TANGYE SHOP 
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to the City of Birmingham and will be properly pro- 
tected in the Municipal Buildings. 

The Tangve works have grown until they now cover 
an area of nearly 30 acres, of which about 7 acres are 
occupied by the different foundries. This area includes 
the malleable and brass foundries. 

Some idea of the interior of the machine shop ean be 
had from the accompanying illustrations. Fig, 1 is a 
view of one of the large floor-plate machines in a bay 
served by the overhead traveling crane. Portable ma- 
chines are located at desired points on the floor-plate ; 
the horizontal boring machine shown in the front is at 
work facing the end of the engine bed shown. At the 
extreme left and partly hidden behind the column is 
another boring machine, which is finishing the main 
hearing at right angles to the evlinder and guide. The 
largest machine of the group is shown at the extreme 
right, boring out the casing for a large centrifugal 
pump. 

A little study of this view shows a pulley on the 
line shaft with spoked wheels, round columns for sup- 
porting the roof trusses and the free use of are lamps 
for lighting. A number of small jib cranes are also 
shown, indicating that considerable attention is being 
paid to the handling of material. 

Fic, 2 shows another view of the same group of tools 
end gives a further general view of the shop as a whole. 
This shows the machine boring the main bearing of the 
engine bed in the foreground, with the centrifugal-pump 
casing at the left. It also shows the type of roof truss 
used, both the lattice work and the tie rods with the 
ring in the center being interesting examples of the pe- 
riod in which these shops were built. The tracks in the 
foreground are those of the industrial railway used in 
handling materials between departments, 
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Oil Feed for Taps 


By JAmes E. Coo.ry 

In putting oil on a tap when tapping holes by hand, 
the general practice is to squirt the oil on each flute of 
the tap with an oil can, and then insert the tap in the 
hole A considerable part of the oil is wasted by this 
method, as it will drip off the tap almost before it is 
started in the hole, and besides, since it runs down 
the center of the flutes, little of it is of service in cut- 
ting the threads. 

A simple and economical method of lubricating a 
tap is shown in the sketch. The fitting consists of an 
oil-ring .4, made from cold-rolled stock and made to fit 
on the tap, as shown. On the top of the ring is a cireu- 
lar chamber or reservoir B for holding the oil, and on 
slight angles, as at (', four narrow grooves are filed 
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OWING THE CUTTING EpGes oF TAps 


on the inside of the hole for the oil to feed down from 
the chamber B, onto the tap. 

The lower end of the ring is beveled as shown, and 
four slots ) are cut through the bevel. This allows 
the ring to seat over a portion of the thread -between 
two flutes of the tap and keeps it from turning around, 
and also, as the lower edges of the oil grooves C are on 
the edge of the slots D, the oil will feed down directly 
on the cutting edge of the tap where it is needed. 
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Fig. 2. ANOTHER VIEW oF THE MACHINE SHop witH FLoor PLATE 
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Some Worthwhile Shop Tools 


By Erman VIALL 


SY NOPSIS—This article describes an adjustabl boring 
tool which, if made in various sizes, will be found con- 
venient for many special jobs in millers, drilling ma- 
chines, or even occasionally in lathes for work held on the 
cross-slide. Angle plates are shown that will square u ith 
table slots without having keyways cut in them, An in- 
serted-tooth milling cutter of few parts is also shown, as 
well as a grinding fixture for sharpening the teeth. In 
this shop, blueprints are kept in the toolroom, and checked 
out the same as tools. 
* 

Only a few of the interesting things in the shop of the 
Giddings & Lewis Manufacturing Co., Fond du_ Lac, 
Wis., can be described in this article. One of the star 
tools of the shop is an adjustable, single-point boring 
tool, which may be used either in a miller or a drilling 
machine. This boring tool is shown in Fig. 1. 

The bar A, holding the cutter B, is carried in a block 
that slides in the head C' so that holes larger than the 
diameter of the bar and tool may be bored out. This is 
done by loosening the two headless setscrews D and set- 
ting the slide by means of two thumb-screws, one of which 
is shown at EZ. The bar is also adjustable for length by 
The body, it will be noted, 


means of the two setscrews /’. 


is slotted to allow access to these setscrews no matter how 
the slide is adjusted. The blo k G is placed on the bar 
and is driven by means of a pin set into the slide. This 
block carries a cutter /7, locked in by setscrews / and is 
used to face off certain holes bored out with the tool. It 
is held to the bar by the setscrew J which rests on the 
flat ground on the bar for the locking screws in the slide. 
lhe entire tool screws onto the miller spindle, as shown, 
ut it is often used in a radial drilling machine. In 
the latter case, the shank holder A’ is used. The wrench 
lL. is made so as to reach any of the setscrews used in the 
tool. 

If it is not desired to use the lacing attachment, it 
may be removed, as shown in Fig. 2. This halftone 
shows the slide and the adjusting screws. ‘The one at 
the left is a micrometer screw with a graduated collar, 
while the other is a locking screw. The heads or collars 
of these screws are cupped out and the body is channeled 
to receive them, so that tightening them does not have a 
tendency to throw them out, as would be the case if the 
heads merely rested on the edge of the body. 

The method of fitting the sliding-tool block to the body 
is shown in Fig. 3. This tool makes an unusually solid 
arrangement, with wide range of accuhate adjustment. 











Figs. 1, 2 aNnD 3. AN ADJUSTABLI 
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Everyone who has ever tried knows how difficult it is 
to cut keyways and fit in keys in an angle plate so that 
they will be parallel with the edges. An easy and ef- 
fective way to avoid this, and yet have accurate plates, is 
shown in Fig. 4. The angle plates are planed up with 
the faces and edges square, then the edges are drilled and 
tapped, as shown. ‘Two ground disks are then screwed 
to whichever edge it is intended to square from, as shown 
by the plate at the left. It is not necessary to remove 
these disks to set. the plate on a flat surface, as part of 
the disks is ground away, and they may be turned, as 
shown on the plate at the right. The braces are made 
double, not only to stiffen the plate but to provide handles 
for use in setting. 

A large inserted-tooth mill is shown in Fig. 5. This 
mill is comparatively cheap to make, has no dangerous 
projecting parts and has a minimum number of clamp- 
ing members. ‘The body is a casting and the clamps are 








Fie. 7 Rack ror KEEPING BLUEPRINTS 


steel castings. Studs are screwed into these and project 
on the inside of the body. Nuts are then placed on them, 
and one clamp will lock two cutters. The cutters fit into 
slots and butt against stops at the back. 

The cutters for this mill are ground in a special fix- 
ture shown in Fig. 6. By using this fixture, a set of cut- 
ters can be ground alike and set back into the mill body 
with satisfactory results. The tool to be ground is placed 
in the holder and butted back against the piece of steel 
A, used for a stop. This stop is locked in place by the 
screw B. While being ground the tool is held in place 
by the screw C. A large pin D) projects from the grinder 
stand and over this fits the sleeve # so that the fixture 
may be rocked back and forth. The screw F’ is used to 
feed in with, it being first screwed in till the end butts 
against the end of the pin J) and the end of the tool just 
clears the wheel. It is then slowly unscrewed as the fix- 
ture is rocked, gradually feeding the tool to the wheel. 
This is continued till the end of the stop screw @ butts 
against the end of the pin D and prevents further feed- 
ing. By setting the screw G the proper depth and lock- 
ing it with the setscrew // and also by the use of the stop 
A, the cutters are easily ground alike. The correct angles 
are obtained by setting the two graduated swivels J and 
J according to figures kept on record in the toolroom. 
When not being used, the fixture is kept from falling by 
a small bracket which does not show. 

All blueprints used in the shop are kept in a long 
The blueprints 


case in the toolroom, as shown in Fig. 7. 


MACHINIST Vol. 41, No. 11 
are glued to heavy pasteboard and covered with shellac. 
Each print is numbered on diagonal corners, so that, 
though they should all face the same way, it makes no 
difference which end is thrust into the case first, as the 
number will always show in the upper and outer corner. 
Metal tags bearing the numbers of all the prints in a com- 
partment are tacked to the partitions. Hooks above each 
tag serve to hang the workmen’s checks on, as the prints 
are checked out the same as tools. 
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Absurdity of Big-Shop Methods 
im the Small Shop 
By J. G. Dornerrer* 

“Well, Bill, how was the lecture last night?” Thus 
Bill was greeted by the boss the next morning after at- 
tending a lecture given by the superintendent of a large 
manufacturing concern. “Bully for the fellow who em- 
ploys from 100 men up, and punk for us. Say, if that 
fellow tried to run your place like he said a shop should 
be run, vou’d fire him, as soon as you discovered his in- 
tentions, and you’d have lost a year’s profit at least a week 
hefore. Every lecture that I ever heard was telling me 
what is good for the big fellow, but never a word for a 
shop of our size. I’m getting sick with this bragging rot. 
After the lecture, he invited us to ask questions. So I 
just asked him in a small shop like ours, who ought to at- 
tend to oiling the line shaft, and what do you suppose he 
answered me?” 

The boss shrugged his shoulders, ““How should I know, 
I’m no fortune-teller.” “Well,” proceeded Bill, “He 
said either the engineer, the sweeper or the truckman. 
I could hardly hold in a good laugh, I waited till I felt 
my belt give and then I let her go. He acted as though 
he was insulted, so I explained that Joe, who was run- 
ning the bolt cutter, ran the engine, did the sweeping 
and trucking and oiling the line shaft, but he was get- 
ting old and it was a bit hard for him to climb up and 
down the ladder to oil up, and we were looking for some- 
one else to take on the job. Then he suggested that we 
‘equip each machine with an independent motor.’ 

“What he stated he wanted for a shop like ours run- 
ning about 10 machines meant spending about $2000. 
You all know how often we have figured out what we 
would do if we had $2000. We reckoned that we could 
make from 10 to 15 per cent. on work that we could get 
if we had the machines to do it with. 

“Another thing he said was that this concern laid by 
from $3000 to $5000 a vear to take care of anything 
which might turn up, and that was only about 1 per cent. 
of their earnings. Then I told that a fellow dropped a 
casting out of his own hands on his’ foot, and lost the foot 
and sued and got $5000. A nest egg of $3000 or $5000 
is surely handy.” 

The lecture, however, had brought together nearly al) 
of the bosses, proprietors, superintendents and a lot of 
the employees of nearly all the factories in town and a 
chance was given to talk over the liability laws; it was 
agreed that the manufacturer, large or small, was getting 
it handed to him good. In one case it was admitted that 
the lawyer worked about two days to take legally all 
the profits earned by the firm and the employees and the 
capital in two years. 





*General manager, Cleveland Planer Works. 
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Building Machine Tools in a Large 
English Shop 


yY Il. W. CHUBB 


SYNOPSIS—A shop which has not only survived but feed, the spindle being driven by worm and wormwheel. 
continued to grow for over 20 years, is sure to have inter- The lathe also has fine power feeds for cutting off, so that 
esting methods. Some of these are shown and contain — broad cuts for reducing the boss diameter may be taken. 
suggestions as to work supports; bar stock convenient to The outer end of the overhanging bar is carried in an 


machines; caliper-selting gages; turning fixtures for ec- automatically adjusting support, which is shown in Fig. 
centric shafts; assembling conveniences; testing devices  %, as applied to another lathe. The bar is supported on 
and other interesting features. rollers by means of the link-and-spring system shown, and 
3 a definite upward pressure is provided. The levers are 

The firm of J. Parkinson & Son, Shipley, England, pivoted so that the rollers will follow the movement of 


builds vises and machine tools, the latter including lathes, and support a bar which is somewhat out of line and out 
millers, horizontal Loring machines and the Sunderland of truth. This steady is found to reduce greatly the wear 
gear shaper. They employ 515 workpeople, in shops with on the spindle journals when employed with lathes in 
a ground area of about three acres and employing some which heavy bars are machined, and it has the advantage 
325 machine tools. The vise section is separate. The batch of allowing the bar to take its natural path. A tele- 


and unit systems are employed and the Newall gage lim- scopic stand gives height adjustment and the handle on 
its are used. No attempt is here made to describe or even — top, if pushed back, causes the links to take a position that 
to mention all the various shops. permits the bar to be changed readily. The upward pres- 
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Fig. 1. Bar-TurninGa LATHES WITH Stock RACKS AT THE SIDI 








The works are departmented for the usual reasons and = sure of the rollers on the bar can be adjusted by a 
power, up to about 150 hp., is obtained from the mu screw. 
nicipal electric supply, supplemented, as regards the ma- KEEPING THE Bar Stock Hanpy 


hi >» S is : 30- onde sing ste? Ne} » e A : - 
chine shops, by a 130-hp. condensing steam engine, th At the left-hand side of Fig. 1, sliding doors will be 


seen against the wall. They cover openings communicat- 
. ; ing with the bar racks, Fig. 4, built up of angle and T- 
pressure cylinder. Part of the bar-turning lathes are . 1 : 

_~, seek - ‘ steels on the other side of the wall. The operator can, 
shown in Fig. 1. The machine in the foreground is 


most interesting feature of which is that, space being 
scanty, the high-pressure cylinder is placed over the low- 


therefore, select his bar and withdraw it from the rack 
with little inconvenience to others. The bars are painted 
on the ends and the doors are labeled to indicate the 
class of steel in each rack, a symbol on the working draw- 


motor-driven and has a 514-in. hole through the spindle, 
being mostly used in turning machine spindles from the 
bar, roughing out and boring gear blanks. This view also 
gives some idea of the shop construction and arrange- 
ment. 

A typical piece of work is illustrated in Fig. 2, where 
seven gear blanks have been roughed down from the bar, 
the central hole being bored before they <re cut off. The A bay, Fig. 5, is set apart for center lathes. 
boring is readily managed as the tailstock has power A number of setting blocks for calipers (as in Fig. 6) 


ing enables the operator at once to select the steel in- 
tended for the purpose, 


SeTriInae BLockKs 
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Fig. 2. MacuHininec Grar BLANKS FROM THI 


convenient positions around the shops. 


are placed in 
series of eight sizes so that the diameters 


Similar 


These are in a 
ina set rise by a 4 in., say from 3 in to 3% in. 
blocks are set up for grinding sizes, the steps being 0.005 
in. over the standard size. 

Change wheels for lathes are turned in a special lathe 
to which the blanks come already bored and reamed. 
They are then mounted on a taper arbor with an expand- 
ing bushing which is just shorter than the width of the 
boss. Three tools turn the wheel, one for the diameter 
and one on each side to equalize strain, each on a separate 
Two cuts are taken to 
The 
time for facing and turning the rim and boss of a 74 
in. wide is 6 min., each machin 


slide with its own adjustment. 
remove the spring, and ordinary tools are used. 


in. Wheel with a face 1 
, 


with another 2 


~) 


ing operation occupying less than 2 min, 


min, for making changes. Generally, gear blanks are 
turned with the limits of actual size to minus 0.005 In. 
In boring the split bushings used for spindle bearings 
in lathe headstocks, and the like, the two halves are ma 
chined at the joint faces and are then held together by 
One-half of the bearing has four 
flanges are 
An old lathe has been con- 
On 


screws through lugs. 


lugs projecting from the and these faced 


at the same time as the joint. 
verted into a special boring machine, as in Fig. 7. 


BAR 


Fic. 3. Support ror OuTEeR ENpD or Bar Work 
the saddle is a vise in which the bearing Is placed so that 
the four lugs rest on the upper faces of the jaws exactly 
level with the lathe centers. Thus the joint faces are 
placed central and level and each half of the bearing is 
bored and drilled to a true half-circle. The jaws of the 
vise are closed by the right- and left-hand screw, with 
just sufficient pressure to hold the bearing without dis- 
torting it, while an adjusting screw clamp prevents the 
bush lifting but supplies only sufficient pressure for the 
The boring bar between the lathe centers has 
The cutter 


purpose. 
a single-point cutter with screw adjustment. 
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Fig. 6. STANDARDS FOR SETTING CALIPERS 
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Bar Srock Racks NEAR LATHES 


Fig. 5. ANoTHER LATHE DEPARTMENT 
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Fig. % Borinc BusHINGs IN A LATHI 
is ground to a fine pont and run at high speed, the sad 
dle being automatically traversed in the usual way. 

It is found that a good finish results without distortion 
of the bearing, the holes heing eylindrical, while Inaccu 
racies in the alignment of the lathe do not affect results 
Finish cuts are taken by special bars in which the cut 
ters are set to size and adjusted only when it is necessat 
to maintain the size. The holes are bored to limit gages 
The two halves, bored, are held bv serews and 
turned on an arbor, the lugs being cut off, when t 
brasses are bedded to standard arbor by the fitter. 
are held on the standard arbor by chains and finish 
turned to gage. 

TurNING Eccentrics ON Back-Grear SHArts 


A lathe rig for turning shafts that have eccentric por 
tions at both ends, such as the shafts on which the back 


gears of lathe headstocks are mounted, is shown in Fig. &. 


idee ee AAA A AAA AAS 


lwo brackets are holte 


a 


8. 


TURNING 


Ke CENTRE 


Nn position 


SHAFTS 


t! 


w lath 








‘ ‘li 


These are bushed and have hinged caps and bolts so that 


the bushings may be qui kly opened and closed. These 
ct as bearings for a ist-iron spindle that has a hol 
of standard size, but eccentric, throughout its full length 
\t each end of the spindle is a collar with a projection 
through which pass a setscrew and die. There soa 
spindle for each diametet ind each amount of e 
centricity, but all the are « le san trick 

ameter and fit the sam 1 th Thk { 
er in length 

The shaft to ‘ ed n its vnalle 
amped by the setscrew es, and the bushing re 
closed. A long driver pin the faceplate, acting against 
the projection on one of the collars, turns the cast-iro1 
spindle in its bearings and rotates the shaft about its ve 
centric axis. One end the shaft then turned to thy 
correct size and length Che bushings are then opene 








Fie. 9. THe PLANER DEPARTMENT, SHOWING 
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Drivine 
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and without removing the shaft, the cast-iron spindle i: 
turned end for end in its bearings, the bushings are 
again closed and the other end of the shaft is turned. By 
this method, both ends of the shaft are turned without 
any center holes being required and the axes of both ends 
are in line and, though eccentric with the axis of the cen- 
ter part of the shaft, they are parallel with it. 

The department in all planers and shapers 
are grouped under one supervision, Fig. 9, has motor 
driven machines in the center, to avoid interference with 


which 


the traveling crane, the machines at the side being driven 
Both the magnetic clutch and also the 


off the lineshaft. 


\ 
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planer itself. The motor generator may be driven from 
the ordinary supply system. 

One planer has a bedplate at the side for large cast- 
ings, tool boxes being fastened to the table of the ma- 
chine itself. The Armstrong gang tool holder is em- 
ployed, five tools being in use at once. The firm find 
}laning quicker than milling for T-slots in miller slides. 
These are made in chilled metal to get a closer material 
with a harder surface so that a table, for example, does 
not dent so easily in use and its accuracy is maintained. 
The slots are first grooved. four at a time. and then L- 
shaped tools, right- and left-hand, finish the T-shape. 








SPINDLE 
CUTTER 


Fig. 10. GRINDING A FOR 


SUNDERLAND GEAR 





SMALL ASSEMBLING DE- 
PARTMENT 


Fic. 11. 














BENCH FOR ScraAPING ia. 


IN SLIDES 


In the lat- 


used, the generator 


Lancashire Dynamo Co. drive are employed. 
system a set 
part feeding a motor that itself is connected mechanicaly 


ter motor-generator Is 


in any convenient way to the planer. To reverse the lat- 
ler, 
and its motor being compound-wound, while the planer 


Reversal 


the field of the generator is reversed, the generator 


motor is separately excited, as from the mains. 
of generator current therefore changes the direction of 
the motion of the planer motor. 
ewitch is employed, which carries a small current only. 
It is actuated by means of the reversing gear of the 


A simple reversing 





13. 


Trucks FoR HANDLING MILLER-MACHINE 
IK NEES 


The L-tools are milled out at less cost than forging, be- 
sides being more satisfactory in finish, stronger, and with 
better clearances. 

The grinding department contains examples of the 
hest known English and American cylindrical grinders, 
und a special internal-grinding machine made by the 
firm themselves; a portion of this machine is shown in 
Fig. 10, at work on a spindle. It has been mainly de- 
signed for grinding parallel and taper holes in machine- 
This illustration 
shows a spindle in a special bearing which provides a 


iool spindles up to 41 ft. 6 in. long. 
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counterpart of the bushings in which it is to run. This 
method of mounting the spindies insures that the hole 
shall be true with the bearing. The driving pulley is 
clamped on the spindle, a collapsible taper bushing being 
employed; the belt-tensioning device is also shown. At 
the left a bracket with a roller prevents end movement. 
The spindle illustrated is for a Sunderiand gear cutter, 
the hole having a reverse taper, being smaller at the 
front than at the back. 


APPLIANCES Wuicu Arp ERECTION 


The erecting shops are in two separate sections, one be- 
ing devoted mainly to the Sunderland gear shapers. A 
portion of the other is shown in Fig. 11, where a num- 
ber of small millers will be seen under construction. The 
overhead countershaft enables the tools to be run after 
erection. This also applies to the lathe-erection section. 
The miller-erection side has a trough in the floor for any 
machines still built with knee-elevating screws that are 
Fig. 12 shows a scraping stand, arranged 

The table to 
will swivel 


not telescopic. 
to take the tables and slides of millers. 
which the miller table itself is bolted 
trunnions, having worm and quadrant adjustment so that 
the fitter or s raper can place the work in the position 


most advantageous to him. 

Fig. 13 shows much the same kind of appliance for 
miller knee brackets and illustrates it in two positions. 
The vertical face of the knee is bolted to a swivel plate 
which may be set at any desired angle for scraping the 
upper surface of the V. If the stand up on 
end, the vertical front of the knee is horizontal. The 
appliance may be moved from place to place by bent 
square-bar handles, these being extended for that pur 


is turned 


pose and then replaced as shown in order to be out of 
the way of the workmen 

The universal drilling table shown in Fig. 14 is fixed 
beside a radial drill and being outside the baseplate of the 
latter, does not interfere with the ordinary use of th 
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machine, It is placed on the edge of a pit so that long 
work may be taken, 
itself is mounted on trunnions which rotate in brackets 


The framework for the square table 


with wormwheel adjustment by which the table may be 

















Fie. 16. A Part-Revotvrion Turnine Device 
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TILTING TABLE AND Prt 
MACHINE 


Fig. 14. 


BESIDE DRILLING 


Kia. 15. A CoNvENIENT 
ForcING Press 
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set in any plane between horizontal and vertical. Lock- 
ing pins fix the two 90 deg. positions. The table also ro- 
tates by means of a cut wormwheel and worm, and the 
collar on the worm shaft is graduated so as to divide for 
holes to be evenly spaced in a circle. A locking pin gives 
various positions; the table may be clamped firmly where 
desired by a conical ring. By swinging the table it is pos- 
sible with this device to drill both ends of a job at one 
setting. 

The press shown in Fig. 15 was originally designed 
for press fits and for keying, particularly shafts of large 
diameter, but has proved its service for other purposes, as 
for bending. The two tables are operated together by 
screws driven by open and crossed belts, thus raising or 
lowering the tables rapidly. The pressure screw can be 
revolved by the large handwheel on top, which is locked 
when the end of the screw is brought into contact with the 
work. Then the front of the 
employed to rotate the worm and wormwheel and thus to 
rotate the nut round the screw. <A ball collar takes the 
end thrust of the nut. In this way the power supplied 
is sufficient for ordinary press fits and keying, but pres- 


handwheel in machine is 


sures up to 40 tons total can be obtained by means of the 
meclined lever behind the handwheel which engages with 
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cither side, the shutters closed and the steam turned on 
to a radiator in the grating under the floor, a contin- 
uous current of warm air thus passing through them. 
The same view shows one of the cloak rooms for the men, 
the gates of which are kept closed during working hours. 
Wash basins are arranged against the wall outside the 
cloak room so as to be accessible during working hours. 
This also shows one of the large air pipes, in connection 
with the ventilating system which supplies warm air in 
winter and cool air in summer. 

The foundry, which is separate from the main works, 
is warmed in the same way by exhaust steam. The firm 
provides a workmens’ dining-room, in which some 200 
stay to breakfast and rather less to the mid-day meal. 
A foremen’s room is also provided, 


Tesrixa Accuracy or Divriptinc HEaps 


The appliance used for testing the accuracy of dividing 
wheels for miller headstocks, and the like is shown sepa 
rately in Fig. 18. A double-sided angle bracket on the 
surface table is fixed against part of a dividing headstock 
with standard spindle and worm. The worm to be tested 
is secured to the spindle in engagement with this worm. 
flat turned to 4 ft. long at the ends, are 


‘Two bars, 
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Fie. 17 Dryina Ovens ann Crorues Racks 


projections on the handwheel, providing greater leverage. 

The eutter box of the Sunderland gear machine is in 
some respects like the tool box of a planing machine. 
Turning the surfaces by continuous revolution in the or- 
dinary way is impossible, so a part-revolution device, 
Fig. 16, has been rigged up. The back gears of the lathe 
are put out of action and the front gear wheel on the 
spindle is disconnected from the cone pulley, which is 
driven from the countershaft in the ordinary way. while 
a belt on another step of the cone drives the overhead 
shaft, seen in the illustration. At the end of this shaft 
is a erank disk coupled by a connecting-rod to the face- 
plate which therefore receives a reciprocating rotary mo- 
tion. The tool is fed either by hand or by the self-acting 
eear. 

Tue Dryina Ovens 

Steam-heated ovens, shown in Fig. 17, are used to 
hasten the drying of paint and of the filling on the cast- 
ings before painting. The ovens have shutters at each 
end so that the castings mav be run in on trucks from 





Fic. 18. Testixne Accevracy or Diviping Heaps 

mounted on the spindle by means of an extension bushing. 
These bars may be held together at each end by means of 
At the right-hand end will be seen two vertical 


One pm 


holts. 
pins used for measuring inaccuracy in spacing. 
fits a standard hole in the upper bar, the other passing 
through a clearance hole in the upper bar itself and 
fitting a standard hole in the lower bar. Thus each bar 
carries a pin and the relative movement of the bars can 
he measured by micrometer. Similar holes will be found 
at the other end. 

Another angle plate is shown bolted on the surface 
table. This is set close to one end of the bars and forms 
a vertical guide for scribing lines on the bar ends, as il- 
lustrated. After the first line has been scored, the divid- 
ing worm is rotated 20 times, equal to a half-revolution 
of the wheel, to reverse the positions of the ends of the 
bars. Another line is then scribed by means of the long 
angle plate. The expansion bushing being then released, 
the test bars are held by hand while the worm receives 
five revolutions in order to give the spindle one-eighth 
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of a turn. The bushing ts then again expanded and 
another score mark made against each end of the bars, 
this time at a little distance from the lines first made. 


This is repeated until eight sets of lines correspond wit 
cight positions of the wheel. 


The expansion bushing ‘is then released, the top ba 


only is moved through half a revolution, and one of the 
lines on the top bar is set opposite the corresponding line 


on the lower bar. If the corresponding pair of lines at 


the other end of the compound har are also exactly oppo 


site, there is no inaccuracy. If they are not opposite, ver- 


tical pins are inserted in their holes, and the distance 


the micrometer, the 
the othe 


over their diameters is measured by 


bars being then reset so that the lines at end 


of the bar are opposite and the measurement is again 
taken. The difference between the two readings shows 


the distance between the lines. This is repeated for all 
the eight The actual 


plied by two in the errors noted, and as the lengths of 


positions. errors are thus multi- 
the bars are about eight times the diameter of the wheel, 
16 times. 


The method is cuickly worked and has been found re- 


the actual error in the wheel is magnified about 


liable. 
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spindles run on ball bearings Placed in a sound-proot 
cabinet, the appliance v used to trv the running 
of gears for noise. Wheels up to about 24 in. In diameter 
ean be tested i sn 
TH (, \ vy bis 
The gear-ceutting department contains several varieties 


7 
mo 


Sunderland 
Clon 


of machines, the mos mre thre 


which is used for cutting both spur and spiral gears. 
while the machines are bh 


T) 
iit 


} 
wormwheeis 


siderable gear-cutting is don 
test 
practically reserved for 

The cutters for the S 


form, and 


Ing before shi pine hobbing process ts 


ruh on 


land are Of TackK 


nate y machine 


these are tested for accuracy in the appliance 
illustrated in Fig. 20. a cutter 
the table. The device has 


n front other at the 


beme shown resting on 


two micrometet! he ads, one 


and thi end, The se oan used fol 


vaging the movements by which the accuracy of the piteh 


tooth and thickness is ascertained. Two indicators with 


sectors are shown on the cutter: they are mounted en a 
slide for vertical adjustment and are used simultaneously 
cuttel 


inclination of the teeth, a 


on opposite sides of the sam tooth tor proving 


the angle of mirror fixed be 


Imspector more easily to 


hi 


high-speed steel, an aiter thr 


hind the indicators enabli y the 


see the movement of the needles. cutters are made 


| ard Hinge Process, 


Th 


from 


are finished by grinding to inv distortion, 

















GEARS 


ror TESTING QUIETNESS O1 


MACHIN!} 


For observing the running of gear wheels at various 


<peeds. the firm use an electrically driven machine, Fig. 


1%, the bed of which is L-shaped in plan. One arm car 





ilies a headstoc kK adjustable by scTew, while the othe has 
tixed headstock and an adjustable tailstock. The mov 
ble head has an outer arm carrying a bracket to serve 


l 


this may be 


mounted on arbors and run between centers. 


as another tailstock and in way two gears 


The spindle 
of the second headstock carries 
~ure can be applied to the teeth of the wheels under test, 
idjustable headstock has a scale by which to set 
A motor is mounted near 


a band brake so that pres- 


und the 
the centers of the two shafts. 
the base and its speed, variable as required, is shown by 


tachometer, the maximum being 1000 rpm. The 


Lecurnacy or CuTrrenrs 


hardness is tested by the Brinell machine in the Inspection 


department, but not at the cutting edge as this might 


easily start fracture 


There is a compressed system throughout the shops, 


if hemg used tor chippme and dri and also largely 


{ hlowing dirt out of holes Most stanchions in th 


or 

fitting shops have swing jibs with traveling blocks, so that 
the crane is used for big lifts only. Lighting is by high 
pressure gas for the larger units, incandescent lamps 


} 


hn mie” Use d for the smatier. \\ nerever it Is possit le to vet 


sufficient illumination by general lighting, the high-pres 


sure gas lamps are pre ferred, In the fitting section are a 


number of polishing lathe-heads with a 5%-in. hole throug! 


vall-bearings without lubr 


the spindle, which runs of 
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cant; to these any of the workmen may go for polishing 


heads of pins, screws and the like. 


High-speed and carbon-steel lengths are cut off in the 


which found 
quicker and cheaper than hacksaws. Distilled water is 
used for hardening purposes, being obtained by conden- 
sation of the steam from the engines. They still have 
the first 18-in. swing lathe built by the firm; it goes back 


toolroom by elastic grinding wheels are 


to the day when tool makers in the district did not always 
It has a back-shaft 
how 


possess their own patterns. for lon- 
gitudinal traverse but no 


chiefly as a boring lathe and for roughing cuts over cast- 


leadscrew, and is used 
ings to see that they are sound. 


“2 


Consideration in Purchesing 
Castings 


By W. F. Rockwe.Lu 


The machine shop which has no foundry of its own, 
but depends ona jobbing foundry, has a serious problem 
on its hands. In case the patterns are sent to several dit- 
ferent foundries, the work of the drafting room and pat- 
tern shop is much complicated. 

It is sometimes necessary to compare the service offered 
lots 
to warrant specifications covering chemical composition. 


by various foundries when bidding on too smal! 


It is presumed that in purchasing any quantity of cast- 
ings the order w ill be made sufficiently definite te perm 4 
rejection of castings which show buckles, swells, cold- 
shuts or are otherwise not true to pattern; or castings 
which are not properly snagged, pickled and cleaned, aiid 
therefore require extra work and expense in the shop. 

To illustrate the need for such comparison, one may 
point to a casting from one foundry which weighed 187 
lb. while one cast from the same pattern in another 
foundry weighed 221 lb. The pattern was a side frame 
about 6 ft. long. As the lighter casting was true to the 
pattern, and as the frame was designed on « light ma- 
chinery-iron basis, the heavier casting represented a di- 
rect loss to the shop (which paid by the pound) of more 
than $1 per frame, or an increased material cost of nearly 
20 per cent. and an addition of weight where it was actu- 
ally detrimental. In this particular case, the heavy cast- 
ing was detected by reference to the specifications which 
contained an estimated weight based on the weight of the 
pattern. 

The extra weight in this case was due to poor rammin:t 
and hard rapping, combined with a difference in the com- 
position of the iron. The first foundry used an iron 
containing much silicon while the other used a mixture 


containing a large amount of steel scrap. There was a 
difference of 44 in. in the length of the two castings. 
This makes 
trouble for the drafting room, the pattern shop, and the 
On this 6-ft. frame, for example, there 
be drilled. The different 
the 


will 


big difference in’ shrinkage considerable 
machine shop. 


are several bosses which must 


shrinkage changes the distances between bosses, so 
that both of the holes drilled 


with the boss. The jigs will not hold castings correctly 


one or be eccentric 


if they vary to this extent. In any case, it will de neces- 
sary to do a good deal of adjusting in the machiae shop 
to make the casting look well when it is finished. 

An experienced inspector is usually skillful in analyz- 


ing the physical qualities of various castings. The color 


and 5, 
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of the fracture, the density of the iron, the formation, 
and the action under the cutting tool will enable him 
to determine approximately the composition and to es- 
timate quite accurately the behavior of the piece under 
stress. 

rapping plates when provided, 
draw patterns with a 
spike, usually resulting in damaging and distorting the 
patterns. It should be remembered that many things 
enter into the cost of castings in addition to price per 
Wear and tear on patterns, the fire 
hazard while in storage at the foun iry, the risk of loss in 
the foundry which keeps no records, and the delay 


Some foundries 


use 


while others invariably wooden 


pound or pel piece. 


im ship- 
ments due to poor facilities, may make 4c. per pound from 
eaper than 3c. per pound from 
another. A visit to the foundry will show quickly whether 


one foundry much ch 


vood service Cal | 


, expected 


— 
7 
we 


An Improved Screweye 


The ordinary screweyes used in the shop for lifting 
castings, parts, motors and the like, are not as safe as 
they might be, as many have discovered. This is espe- 


cially true where the same screweye is used for different 





jobs. Side strain, which in an unbalanced piece of work, 
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AN IMPROVED SCREWEYE 


is sure to occur, 18 apt to cause the shank of the screweye 
to bend or break. Recognizing the danger of using the 
ordinary type, the management of the William Tod Co., 
Youngstown, Ohio, has made the kind shown, and in va- 
big plant. 
The revolving block carries four studs of different sizes. 
The threads of the 
studs run close to the surface of the block and allow the 
This relieves the 


rious sizes they are in use throughout the 
This in itself is a great convenience, 


stud to be screwed down to a shoulder. 
stud of any bending stress and makes the pull on it 
practically a straight one, no matter how unbalanced 
th The question then resolves itself into merely 
a matter of strength of the threads. 


work. 


% 


A good hard pattern metal, very stiff, is composed of cop- 
per, 90 parts; tin, 7 parts; zinc, 3 parts. A soft pattern 
metal can be obtained by reducing the copper and tin to 85 
respectively, and increasing the zinc to 10 parts. 
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Labor-Saving Pneumatic Devices 
for the Factory and Shop 


By CHARLEs C, 


SY NOPSIS—The opportunities for effectively applying 
pneumatic power in shops where it is available are often 
neglected and this article points out several unusual ap- 


plications that may suqgest many others. 


A large New England textile mill has devised several 
novel drill motors in 
tion with the work of making alterations and repairs to 
its buildings. As a making a considerable 
saving in both time and labor. 


COnNCE 


wavs of using pneumati 


result it Is 
In many of the processes 
Irames, 


looms, 


manufacturing, the spinning 


of textile 
and the like, are arranged in rows, leaving allevs between 





Fic. 1. Aw Arr-DrIVEN SAW 


PHELPS 
rows for the operators. In time the flooring of the 
alleys wears down and if ecomes necessary to replace 
it. Ripping up the floor by hand tools means not onl 
1 loss In producti ip due lo nterlerenc with the na 


; 


chinery and operators, but is slow work and consequen 


| 


cXpensive in itsell, 


The device shown in Fig. 1 was designed to do this 


work by means of a circular saw \ pneumatic dri 
motor is mounted on. standa attached to a rolln 
platform. The saw is connected by bevel gearing to th 
drill spindle. The handles drill are held 
metal plates bolted to the sides of thy upright frame 
and the spindle has a bear saddle which s al 
bolted to the uprights ; thus I ‘ truction is se 
cured. The motor is a light one, weighing about 15 |b. 
and operating at about 500 r.p.m The saw is about 6 
in. diameter and is geared to a high speed, In the il 


floor In 
ut thr depth ol th 
to the floor 


operator pushes thy 


lustration, the device is shown rais from the 


use, the saw is so set as to make a ¢ 


floor hoards. Grurce cleats are first nailed 


on either side of th 


machine along on its rollers, making a straight cut in 


bard maple at the remarkable rate of 20 ft. per min.,, 


through any obstructions, as nails, just as 


going right 


though thev did not exist In this speed 


woods, 


sottel 


doubled or tt 


ct uld be 
This 


strips of 


device is also sed roy the new 


The tool and its 


same sawing 
flooring. 


and set in a 


mounting are mn 


framework with a miutering 


specia 


Ve rted 


wooden strips on an angie 


By laving the 
that it 


guide for cutting off t 


flooring on ahi 
better. 


and to exact length. new 


angle, it was believed could resist wear 
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Fia. 2. RECENTERING Bars AND SHAFTING 





LAPPING Atr-TooL, CYLINDERS 
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\ similar arrangement is useful for eutting out por- 
tions of roofing. preparatory to patching. In fact, the 


cevice illustrated has been used for this purpose ocea- 


sonally. 


By substituting a rotary planer for the saw or pla 


ing a disk faced with sandpaper on the end of the motor 


~pindle. this device could be used for resurfacing floor- 


ie 
Currine Stors ror BELTING 


ln many mills the machinery is driven from coun 

rshafting on the floor above and the belting must in 
-uch cases pass through slots in the floor. This arrange 
ment is often used in a weave room to avoid the nuisance 
of dirt and dust falling from shafting on the ceiling and 
also so as not to interfere with the lighting. A conven- 
ent appliance is in use at this same mill for roughing 
out the belt holes in the floor, when new machines are 
to be installed. It consists of a pneumatr wood-boring 
auger mounted on an adjustable frame. The wooden 
base is made in the shape of an H, having a rectangu 
lar frame hinged to it at the center and so arranged 
that it can be set quickly at any angle desired and 
clamped in this position. The auger is fed by hand i 


the usual way, the device serving simply to guide the 
auger. It assures a clean-cut hole at the right angle. 
This method is fully three times as rapid as the old 
method of roughing out by hand, 


RECENTERING SILAFTS 


Fig. 2 illustrates a simple but convenient centering 

device for use with pneumatic drills. Here it is shown 
recentering a number of shafts, which are ready for the 
nal turning and grinding after havine been roughed 
out and cut off to leneth. The deviee would prove 
equally valuable to any shop or mill which has to turn a 
arge number of cvlindrical metal or wooden parts as 
rolls, or squeezers; with slight modifications, it could 
iso be used to advantage for boring or drilling holes for 
shafts, axles, and the like. \ universal lathe ehuck 
is connected by three rods with a casting at the back 
through which the feed serew of the drill passes. The 
three rods serve as guides for the drill motor. The drill 
chuck fits a central bushing in the large chuck, thus in- 
suring accurate centering. The universal chuck is quick- 
ly secured on the end of the work by the usual socket 
chuck-wrench, The operator then controls the air sup- 
ply with his right hand and turns the feed wheel with 
his left. 

\n interesting application of a pneumatic wood-boring 
auger used for lapping the cvlinders and valve cham 
bers of riveting and chipping hammers in a shop manu- 
facturing pneumatic tools, is shown in Fig. 3, 

The pneumatic motor is suspended ‘rom the ceiling 


by means of a chain and, 


in place of the auger hit, 
a rod having a evlindrical plug of suitable material 
fastened to the end, is inserted in the socket of the ma- 
chine, The plug is the same size as the drill piston. 
\fter applying abrasive powder, the throttle is opened 
and the plug rotates while the operator pushes the lap- 
ping tool into the barrel and withdraws it, repeating the 
operation several times. Ordinarily, the operation of this 
motor is controlled by a ribbed throttle sleeve on the 
<ide handle. A short lever has been attached to this 
andle, as shown above the motor in the illustration, 
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so that the control is convenient. The motor is of the 
reversible tvpe; by reversing the motion the lapping op- 
eration is very efficient. The lower handle of the drill, 
which is a “dead” handle, has been removed and a plug 
inserted in its place. It will also be noted that a length 
of hose is attached to the exhaust elbow, so as to con- 
duct away the exhaust air instead of letting it blow 
around the work. The riveter or chipper barrel is held 
se urely in a Vise, but is pivoted so as to permit of slight 
play, which greatly aids in inserting and operating the 
lapping tool. The pivoting device is clearly shown in 
the illustration. 

Fig. 4 shows a novel manner of using a pneumati 
motor in connection with a lifting jack. Jacks contain- 
ing a plunger actuated by pneumatic pressure have been 
n use for a long time, but the motor-driven type, shown 


n Fig. 4, which is known as a “Cayuta” screw jack Is 
of very recent development. The plunger types have 





- 
* 
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hie. 4. A Pneumatic Driti Fig. 5. Lirrine a 
Moror on A Screw Jack LOADED CAR 


certain limitations which restrict their field of usefulness 
within somewhat narrow limits, but the latter type has a 





remarkable speed and is made in capacities up to 35 tons. 
A regular pneumatic drill motor of suitable size and 
speed fitted with No. 3 or No. 4 Morse socket is eim- 
ploved. A special extension socket is clamped into the 
drill socket and fits over the square end of the jack oper- | 
ating spindle. In addition, there is an auxiliary ratchet 
mechanism that can be operated by hand if desired. 
If several jacks are in use in one location, one or two 
motors are sufficient to take care of them. The speed 
of operation of the jack ranges from 6 to 12 inches of lift | 
per minute, which is probably at least 10 to 20 times 
faster than standard screw or hydraulic jacks. The motor 
is conveniently fitted with a short length of hose and 
quis k-detac hable coupling sO that it can be connected in- 
to place without loss of time. Fig. 5 shows one of these 
jacks employed for lifting the frame of a flat car. 
Pneumatic motors of various kinds have rendered ex- 
cellent: service for operating large valves. Four larg 
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a large California city 
drill 
Valve stem being veared to the spindle of the pheumath 
motor. Of 


employed for such service. 


gate Valves in the water malts of 


are operated by means of pneumatic motors, the 


course, motors of the reversing type must lx 


These valves ure Opn ned it 
about 2 minutes, whereas it formerly took two or three 
first 


motor, but 


men 10 minutes. In this case, it was intended to 


operate the valve with an electri the ingen 


led 


pelse by utilizing compressed air, 


uity of the engineer in charge him to save this ex 


which was already 
available. 

A somewhat similar use is found for small air motors 
in a New England paper mill, where several 10-inch gate 
valves at the bottom of pulp digesters are operated by 
pneumatic motors. These valves have to be opened and 
closed frequently and the plan adopted has proven far 
more economical than the old way of manipulating by 
The belting from the 


motor to a pulley on the valve stem. 


hand. power is transmitted by 

In another instance, a drill motor of only a fraction of 
a horsepower, was used for driving a slow-acting but fair- 
ly heavy filter press through worm gearing. 


Manufacturing Propellers for 
U. S. Navy Torpedoes 


ow A. C 


SToTrT* 


Among the many special processes employed by the 
Kk. W. Bliss Co., Brooklyn, N. Y., in the manufacture of 
automobile torpedoes for the United States navy, thy 
methods of developing and finishing propellers present 
features of sufficient interest to justify a short descrip- 


tion. 
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It is then reheated and formed into a rough « 


Then the arms of 1 down as at ‘ya 


Hs Cross 


tang being formed on one of the arms for convenience 


handling. At this point the forging looks like th 
ished arti le. The blades are still Lilie yt the ive 
neariy thy propel twist and are roug vy of the shhay 


desired. 


ForRMING OPERATIONS 


\ll operations to this point are done under a stean 
hammer, but now the blanks are taken to a drop forging 
hammer and finished in dies. The forming die shapes 
the blades to the proper twist and contour, and shapes 
the central boss, which is partly punched out as a sep- 
arate operation. A trimming die then removes the flash, 


is ready for the rather long and expensivi 


and the forging 














ProrpeLLeRn-RovuGHING MACHIN! 


Fig. 2. 








D 








Fic. 1 THE ForGine 


\ torpedo Is driven ny two l-bladed prope at rs, ohe ol 


right- and one of left-hand p tch, turning concentrically 


mn opposite directions. The exact dimensions of the pro- 
pellers are not of importance for the purposes of 
present article, and it mav be stated in general terms 


that they are about 16 in. diameter and weigh in the 
neighborhood of 5 Ib. when completed. 
Thev are made from a good grade of machine st 


ies Tanne 


Sx5x2 1n., 


bye ry. 


which is received in the form of lone 


are then cut into rectangular blocks, about 


as shown in Fig. 1 at .1. 
After heating to a working neat, the blocks are punched 


; 


as shown at B: from the outer edge of each hole a cut 


is made. After reheating, a 
bole and the block brought to the shape 


the 


taper plug is driven in 


ehown at ¢ 


Assistant Naval Inspector of Ord 


*Lieutenant, U. S. N 
nance 











OPERATIONS 





ND FINISHED PROPELI 
Phat he DPrOCEsSSes Tecoessi la lis t ton thre close limits 
aimtained in all torpedo wo 


dies or | s wol nre oo cust wro80n ratiwet 


The forming 


material aracter. It 


an unusual! for dies of this ¢ Wats 
found in the early stages of work on torpedo contracts 
that steel dies were too difficult to harden and gave great 
trouble from cracking. Cast iron was tried as an ex- 
periment and has been used successfully ever since. It 
has been found that one set of dies will make from 500 


to 1000 propellers before showing undue signs ot wear. 
The . 
C)ing oft 


die is shown 


trimming dies are of st 


the finished forgings as it leaves the trimming 


at F. 
\ number of mac hime opm rations are necessary To con- 


plete the propeller ready for use, as the generation of a 


true screw surtace close to the hub presents conside rable 


difficulty One of the finished propellers is shown at (;. 
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Generally speaking, a specially designed miller is used 
for the roughing cuts and shapers for the finishing. 


Fig. 2 is a view of the machine now in use for the 


roughing. At present about four hours’ time is required 
by this machine to rough cut the blades of a single pro- 
peller. A large amount of grinding, hand filing and 
polishing is necessary, about 20 
quired to fit a forging, as it comes from the trimming 


hours’ work being re- 
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Fig. 3. Tue ImMprovep MILLER FOR PROPELLERS 


dies, for use. ‘This includes the time for drilling holes 


and so on. 
SpeciaL MILLer 
A machine is now being made which will greatly ex- 
pedite this work, experiments with it having demon- 
to rough cut one blade in slightly 
about 


strated its ability 
under 10 min. The finish cut 
the same time, and there will be left only a light grinding 
operation, instead of the large amount of hand work 
This with its fixtures, is 


can be made in 


now necessary. machine, 
shown in Fig. 5. 

Some idea of the accuracy with which these propellers 
are finished may be obtained from the figures found when 
two propellers, taken at random from stock, were care- 


fully measured for total accuracy of pitch. 
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For a 40-in. pitch screw the mean error in the total 
advance of one point on the screw surface for a single 
revolution was as For a point near the tip of 
the blade, 0.328 in.; for a point near the middle of the 
blade, 0.272 in.; 


0.550 in. 


follows: 
for a point near the root of the blade, 


[In experimental work with torpedoes it is frequently 
necessary to alter the diameter of a propeller, and hence 
the length of the The welding 
process has been found to offer a solution of this prob- 
lem. If a blade is to be lengthened, a piece is welded 
on the end in a few minutes and quickly ground to shape, 
with the usual filing and polishing to finish the opera- 
An alteration in pitch is as easily made by heating 


blades. OX) acetelyne 


tion. 
the blades and bending them to templates 


Machining Large Rolls by 
Milling 
By J. A. 


CAMM 


The rapid growth of concrete construction in its vari- 
ous called for an almost unlimited number 
of different designs of reinforcing bars, A sample can be 
seen in Fig. 1 

It is for milling the rolls for making these bars that 
the knee-type miller is daily becoming more and more 
useful in the machine shop of the rolling mill. Al- 
though chilled and steel has turned for a 
great many years, not many have either until 
recently, and even now a great many mechanics wonder 
how it can be done, especially when in some plants it is 
done with a carbon-steel cutter. As these rolls are ex- 
tremely heavy, it must readily be inferred that the miller 
shall be extremely rigid and at the same time flexible 
enough to meet all the required milling on the different 
rolls that the various designs of bars call for. These 
rolls are extremely heavy, which prohibits carrying the 
load on centers. Therefore, the rolls are held on adjust- 
able V-blocks, plain standard index centers being used 
to index the roll accurately. A saving on this work 
can readily be realized when one remembers that the 
notches in the rolls were previously laid out and chipped 
by hand, and some are still made so today. The illus- 
trations are taken from the methods developed by the 


uses has 


leaning against the roll. 


been 
milled 


iron 


Kearney & Trecker Co. 

To prepare the roll for milling, it is necessary to mill 
the roll on both sides of the V-groove and also on the 
bottom. The latter operation is shown in Fig. 2, with 
the spindle of the heavy universal milling attachment set 


in a horizontal position. Milling the two sides of the V 
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Fic. 1. MILLING SIDES 


AND BoTroM OF 


rHE GROOVE IN A LarGE ROLL Fig. 2. 
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is illustrated in Fig. 1, when the attachment is 


a 45-deg. angle for one side and simply set 45 deg, in 
the opposite direction for the opposite side of 


These three operations are completed without removing 


the roll from the machine. 


Fig. 3 shows a roll being milled for rolling a bar that 


has ribs running at right angles to its length. On ae 


count of the radius of these ribs, the cutter necessarily 
has to be small, in fact, too small to be made with 
@ hole through it so that it could be put on an arbor 


Therefore, it is to make 
this cutter integral with the arbor, which has a No. 9 


in the regular way. necessary 
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MILLING A LarGe Rout 
\ machine for milling a roll much larger in diameter 
than those previously mentioned is shown in Fig. 4 
lt will be noted that a specia designed vverarm for 


the miller is used to carry the cutters up high enough to 
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Fic. 3. MACHINING A RIBBED 





A Miter vo HANpL 
DIAMETER 


Fic. 6. Rois up To 26 IN. 











Fia. 4. 


MiILuine A LArGer ROLL 


taper shank that in turn fits into a reducing collet in the 
main spindle of the machine. Rolls at the plant whe: 


these are being milled varv in size from 10 to 14 
diameter. The cutter shown in Figs. 1 and 2 is ap 


proximately 6 in. 
feed of 1 In. 


= 


diameter, making 3144 r.p.m. with 


per min. Rolls similar to the one show 
are finished complete with the three operations in frot 
10) to indexed 30 times 


10 or 


The roll has to b 
each groove, having 10 notches in the 
either side of the V 


Another interesting development of the 


15 hours. 
bottom and 
-gTOOVe. 

same character 
These assume 
to the idea of the en- 
gineer designing the plates, and rolls for milling them 


is the rolling of tie plates for railroads, 


various shapes and sizes, according 


are as various as those for concrete bars. 








Fie. 5. Minter with Rout Removen 
mn ohn top « | ! > : . ve oi 
qdiameter that they \ iL t or W i 
t miller ec Was a : | ! 
the rest run in } ea { ( 
welg e ¢ 
er 
I) Ww ¢ t t , eq 
is also s vs ! itt 
= desig Oo x my? " RT \ 
The rolis where 1 5 1 I l i! 
in those pre . ! t tT is necess to n 
the grooves from t side of t ma e mstead of on 


top, it being impossible to get the knee down low enough 
for the 
ment is highly efficient and 


This attach- 


will 


cutter arbor to pass over the 


top 


flexible, as it swing 
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through an are of 180 deg. from a horizontal position on 
cone side to the horizontal position on the opposite side 
of the centers. This allows the milling of right- or 


left-hand spirals without swiveling the table, and spiral 


milling on a plain machine, 

This illustration shows a specially designed dividing 
has a wormwheel 25 in, diameter with a 
special driver. Rolls are 


with the equipment shown, running up as high as 26 


head, which 


being milled en this machine 


i). diameter. and in some cases weighing over 5000 Ib. 

Fig. 6 shows a later machine which will mill rolls 26 
in. diameter, than those previously 
tioned: this necessitates the use of two clevating screws 


and longer men- 
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A Tit PLati 


under the carry the load. \s there is not roll 


milling enough at the plant where this machine is in- 


Khee to 


stalled to keep it continually on this work, it must be 


standard machine, as they necessarily wish to mill 
other work. Therefore, it will be noted that this is a 
universal machine, where if it was to mill rolls only, a 
plain machine with the equipment shown would answer 
the purpose to a little better advantage 

One of the tie plates that has spiral grooves, is shown 
in Fig. 7: this will better illustrate the character of the 
milling that has to be done on rolls for making these 
Plates, 


Putting Bearing Rollers in 
Loose Pulleys 
By W. B. 


(FREENLEAI 


We were having trouble with a 10-in, loose pulley, on 
214-in. belt. It had be- 
come somewhat worn from running dry several times but 
We bored 


out the pulley, large enough to allow a row of ;4-in. drill- 


a drilling machine carrvinge a 


luckily the shaft was in pretty good condition. 
rod rolls to be put in between the shaft and the pulley. 


We used no bushing of any kind, the rolls running direct- 
They were made 


ly on the shaft, and on the cast iron. 


about 4/4, in. shorter than the bearing and we put on a 
plate 4g mm. thick on each end of the pulley hub to keep 
the rolls in place, fastening the plates with flat-head 
scTeWs, 

This pulley had been running continuously for over two 
The last time 


as good as it 


years and has given absolutely no trouble. 


we had it off. six months ago. it looked 
did when we made it. 

Since then we have put in similar bearings on another 
drilling machine, and on the two loose pulleys, in each 
countershaft of two lathes. The cost is insignificant in 
comparison with the saving in annoying delays due to 
troublesome loose pulleys, and they are troublesome in 


too Many cases. 
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Through the Inspector’s 
: Gage : 

\ falling off in the product of a machine as recorded 
by an automatic counter may often be due not to any 


fault of the men tending it, but to delay in supplying ma- 
terial or to other detective conditions. Once these condi 


tions are found, they can be corrected, 


intervals of the old filament 


in lighting economy. It 


The renewal at 

lamps Is ah important 

has been found that a 16-cp. lamp, which originally con- 

found to give only 8-cp. 
‘ 


Watts per cp. 


proper 
pont 
sumed 3.5 watts Was 
and was consuming pewer at the rate of 


per Cp., 


The performance of each task or duty in the world 
is instigated by one of two incentives; the incentive of 
necessity or the incentive of choice. The incentive of ne- 
cessity has the broadest application, governing as it does, 
the actions of the majority of those who work, without it 
our civilization would shrivel up like a sheet of paper in 
the flames. 


The one whose duty it is to train a green man In a 
to do the work himself 
He must also be 


ertain function must know how 


with a minimum amount of lost time. 
able to impart that knowledge and therefore must possess 
of the attributes of a teacher. 


som Such people are not 


common and when vou find one hang on to him. He is a 


host-time saver. 


In considering the factors of lost time, the factor of 
phvsical environment is verv essential and in this conne¢ 
tion the question of space is one that every machine shop 
owner should consider; plenty of room by each machine 
for the work to be finished 


plenty of air room and plenty of light will make all the 


done and the work just 


difference to production. 


It is good practice to have one man assigned to the 
care of grinding wheels and machines, he should examine 
every wheel before it is mounted, supervise the mounting 
and be held responsible that proper speeds are used, Care 
should be exercised in storing wheeis and no wheel used 
for wet grinding should be left submerged in water over 
this found badly out of 


morning, 


night. as if is done it will be 


vaitance mn the 


The following figures have been developed from one 
of the leading trade schools of the country and represent 
a very fair first cost per pupil: 


Land, buildings and equipment .............. $22 
Machine tools and the like .................. 363 
MN a ai ai a ag a $588 
Maintenance DOP YORE 2c cece cenesesscces S139 


From this can be deducted every year $30 for revenue 
produced by the bov at his trade: thus the maintenance 
will be reduced to $109 per vear. 
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Letters from Practical Men 
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Autogenous Welding of Angle- Whenever faced rings flange mus 
Iron Rings ¢ true, none of the above des methods will ans 
lo insur tha . in welding hes 
The Autogencous welding of angle-1ren lives lo n ws the methods shown n | t ‘ ood cs “ 
drical shells often leads to yiure af proper precautions | ahi o elded . ag , o fle 
wre not taken: th shell is apt to be distorted and 1 o «a ve 1 t with the } ind the tep of ' 
ring warped, making the work unfit for use eld left slig ' flance. this 
The shells are usually butt-welded to the leg o ce cost of trim , , sood we on Gila 
flange, as shown in Fig. 1. When beat is appl veld so that on : ) rune into 
this leg, this part expands more than the upp ovina etal me 
forcing the sides of thi ring awav from the shell, wir cat app ) ~ eo tin lang 
shown in Fig. 2. Some welders trv to overcon this fects both legs a a wr " si flan tnd 
by clamping a heavy casting to the face of the ring position : therefor sheen lee tn neh end th 
This is bad practice, as when the flange is released afte eld is as strong. “ nal 
finishing the weld, the stress set up bv th el iby ne aho ' . sihiloes 
will be transferred to the ring, the weld and the she «© heated all over: th aieneini : 
aes oe then 45 deg ro . x nin 
———y es a : ogee 
! our 1 ~ ~ ' 
Veen ~ il ) wos 
FIG. FIG. 2. FIG.3 _ 
hecessia 
v | y save x A at 
| } ~ 
Ss : CH 
ca, Le | 
| oO woN 
a a aves | 
| Glass Guar: imst Brass 
FIG. 4. | FIG.5 | FIG.6 Ch? 
q q | In tur rass ' ' me heate 
J , re ( with e fe ova 
= nM ny mes pa ! t vworkme! 
ACTOGENOUS WELDING AN bron Rings = * = A ada 
¢ WOrk! a I ! Usciuypy 
With a thin shell, the ring w nol be straight aba t 
hell will be distorted: with a hea snell the ring tel 
to pull awav from the shell. and often does so after « 
meg. 
Good results are obtained if the ring ts first heat 
r, tacked well and th welding tinished with a 
heating torch. This makes the expansion of both legs 
practically the same and eliminates excessive stresses 
that would otherwise oce 
lt is sometimes desirabl lo ive the shel extel 
through to the face of the ring In that case the \ 
is made as in Fig. 3.) The commercial spiral Gbtass Guarp sgarvst Brass 
pipe flange is not well adapted for this unless bored o ATT 
as the diameter of the bore is usu: larger at t 
tom than at the face. This causes thin shells to various devices were tried at the we of the Wiln 
drawn up and pushed ahead, as shown in Fig. 4. 0 Castle Co., Rochester, N.Y. A piece of sheet metal w 
heavy shells. the flanges usually turn down, as shown 11 first attached to the tool as somewhat usual when 
Fig. 5. ne steel castings 
If a tight-fitting flange is used with a straight bor This piece of sheet metal was, however, later replaced 
and the edge of the lower lee chamfered, good work with a plate-glass window in a metal frame, and the dé 


should be obtained, provided the pre-heating torch Is vice has proved remarkably conventent, 


used to heat the top of the 


Hange ane the undesirable warmth of the go 


Workmen 


need rive 
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no thought to the flying chips and the cutting point of 
the tool is visible at all times. 

Water G. Houmes. 
Rochester, mM. ee 


Hollow Balls from Fiat Stock 


It was required to make a lot of hollow balls as shown 
at D, Fig. 1. They were 
to be of sheet 
the stress of closing-in without collapsing. It is 
portant that the right metal 
if the stock be too thin it will collapse when being closed- 
in at the last two operations, and if the metal is too thick, 


The diameter was to be Yo in. 
brass of sufficient thickness to withstand 
im- 
for 


thickness of be used, 


the closing-in operation will be rather difficult: there 
will be unnecessary wear on the punches and dies, and 
aste of stock. 


By experimenting it 


é 


also av 


was found that the size which 





A p C D 
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Fig. 1. SAMPLES OF THE Four OPERATIONS 
Diameter of ball... 1% 4 
Thickness of stock 0.010 0.014 0.018 0.022 


TABLE OF THICKNESS OF STOCK 
gave the best results was No. 20 B.w.g. or 0.035 in, for 
l4-in. balls. 

Tue Punen ano Dui 
In Fig. 2 is shown the punch and die for blanking 


and drawing into the cup, shown at 1, Fig. 1. A fea- 


ture of this die te which I would like to direct special 


attention is the stop A, Fig. 2. This style of stop, which 


is simple, differs from the common type, familiar to 
most tool makers, in that it has a movement in a hori- 
ontal as well as in a vertical direction. This is attained 


by making the finger a rather loose fit on the pin PB 
and filing the edges around the hole to allow the finger 
through a small are. 
the finger is fitted 


to move in a horizontal direction 
The slot in the stripper into which 
is milled about as in. larger at the end nearest the center 
of the die, showing so much plas for the finger. 

The spring C holds the working end of the finger 
pressed down by the die and also pressed against the 
direction of the feed so that when the stock is fed against 
it the finger is forced back to ‘5 In. against the back of the 
Then when the 


the adjustabie 


slot and is brought to a positive stop. 

punch is nearing the end of its stroke 
rod D) comes down on the broad end of the finger, caus- 
ing the working end to rise clear of the stock, when the 
spring forces it back to the forward side of the slot. 
remains until the fed in for another 
The finger will then drop into the hole which 
has just been punched in the scrap, and the same opera- 


where it stock is 


st roke. 


tion is performed as before. 

The blank is punched out of 114-in. wide stock and 
drawn up as shown. The cup is lifted out in the upper 
die, clear of the stripper, when it is ejected by the 


FOR 
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knockout # and falls into the receptacle at the rear ot 
the press, which should be inclined at about 45 deg. 


THE SeEcoND DRAWING 


In Fig. 3 are shown the punch and die for the second 
drawing, and the result is shown at B, Fig. 1, and in 
detail in Fig. 3. It will be observed from the detail that 
the cup is 0.050 in. smaller in diameter than the finshed 
ball. The reason for this is to allow for “bulging” when 
the ball is being closed-in in the following operation. 
The punch and die for the first closing-in are shown at 
Fig. 4, and the piece after this operation is shown at C, 
Fig. 1, and also in detail in Fig. 4. 

In Fig. 5 are shown the punch and die for the last 
operation, which completes the ball as required in this 
If it were required to bring the ball down to a 
greater degree of refinement than is possible on a press, 
then it would have to be between disks in the 
same manner as ball bearings, when the opening shown 
in the ball at D, Fig. 1, would be entirely closed and 
the ball would be brought down to within 0.001 in. of 
correct diameter as well as sphericity. 

This latter used in the 
turing of gold beads and other novelties, such as hat 
If it is required to manufac- 


case. 


rolled 


method has been manufac- 
pin heads and the like. 
ture a solid gold bead an economical way is to make the 
head out of sheet copper plated to whatever thickness 
of gold we put into the The copper 
plate should be strong enough to stand up under the 


desire to bead. 


ly 
0. 035 


0 042 0.049 >. 
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FIG.2 


Tue Dies ann PUNCHES 

stress of closing-in. The ball is then drawn up in the 
manner described, with the gold on the outside of the 
ball. The copper is then dissolved in a solution of one 
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part muriatic and 11 parts sulphuric acid, leaving the 
thin wall of solid gold. 
THomas J, KavaNnaci, 
Newark, N. J. 


ba 


Graining Metal Work 


Now that fireproof sheet-metal work is to such an ex- 
tent replacing the inflammable product of the cabinet 
maker, a description of the methods of finishing such 
work so that it resembles wood, may not be out of place 
in the pages of the AMERICAN MACHINIST. 

The illustrations herewith, show the necessary appar- 
atus, which is not at all expensive. The piece shown at 
A is a solid evylinder of wood 214, in. diameter and 9 in. 
Strips are nailed to the outside of it as shown. 
Through the 


long. 
Their purpose is to hold the composition. 
cylinder is a central hole, so that it can rotate on the 
spindle B. At C is shown the mold for casting the com- 
position roller. 
of glass and made water-tight by means of putty. 


it is a seamless zine tube set on a piece 





























Toots FoR GRAINING MetraL WorkK 


A piece ol wood, the grain ol which it is desired To 
This is 


commercial potassium carbon- 


soaked in a 10 


reproduce is shown at J). per 


eent. cold solution of lve, 
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wooden handle. At F is shown the roller ready for use. 
The roller is made of a mixture by weight of three parts 
two parts glycerine, 
\\ hen 
thoroughly is poured 
slowly into the zine mold Pour % 
in. above the top of the wood roller to allow for slight 

The mold should be slightly 
before pouring to facilitate re- 


best fish glue; two parts balsam of fir; 
and one part of 
heated till 
and allowed 


specific gravity 1.260, water. 


mixed and liquid, it 


to set, 


shrinkage and air bubbles. 
oiled with raw linseed oil 
roller 


when set. Setting takes about 24 


moval of the 
hr. 

A piece of sheet iron is coated with yellow ochre and 
nicely grained wa)- 
Equal parts 


set away to dry. The board DPD, Say of 
nut, is coated with the following mixture: 
of drop black in turps, and vandyke brown in oil, thinned 
with equal parts of boiled linseed oil and turps, to about 
the consistency of milk. 

This color enters the pores of the wood which have been 
The 


scraper FE is noaw used to remove the surplus of color on 


cleared of all sap by the application of the lve. 


- the surface of the board. 


The roller F is passed over the board and pie ks up the 


color from the pores of the wood. It now only remains 
to run the roller over the now dry, painted sheet iron. 
When the transfer is drv and varnished in the usual way, 
it is dificult to distinguish from the natural wood. 


Ht. HH. Jouns. 
Manchester, Eng. 


A Difficult Experimental Job 


It is surprising the difficult jobs that will be handed 
. 
shop. The limit 


toolmaker just starting in a strange 


and difficulty in was reached 


Fig. 1, for 


for intricacy mv experience 


when | was handed a blueprint, as shown in 


mv first job in a local shop 
This piece was a part in an experimental motion-pic- 


The 


curacy required, as the intermittent sprocket which moves 


foreman laid great 


ture machine. stress on the ac- 


the film is pinned to this shaft and is moved through an 


I 


are of 60 deg. 16 times a second by a cam operating 
on the pins shown in the head. 
a clamping 


W hat- 


hexagon sides will 


The part is locked after each movement b 


arrangement operating against the hexagon sides, 


ever error occurs in these pins and the 


be multiplied 250 times in projecting the picture on the 





ate, for 30 min., well washed and gradually dried. screen, therefore the extreme accuracy necessary in this 

The scraper shown at F is made of leather held in a part will be readily underst 
, Wf > NOL) + 32 To4'R. 
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ceiving the matter about half an hour’s steady 


hought. | evolved thr method hie re described. which re- 


entire! 
pins and hexagon were required hard and the 
with 


sulted in an 
The 
hexagon must be 


‘| hres 


satisfactory job. 


ground dead central the shaft. 


pieces were The pieces are roughed out 


required, 


in the lathe, the shaft left 0.05 in. grinding stock. 
The head end was counterbored to the depth of the pins 
and of a diameter sufficient to leave turning stock for 
the pits. That end was recentered, while the piece was 
strapped back against the headstock center of the lathe 


and running m the steadvrest, 


MAKING THE BLOCK 


The pieces were then taken to the miller and the hexa- 
Three 
in, clearance slots were also milled through the head 


va 
Che 


Loh roughed out, double erindineg STOW k heing left. 


16 
the depth of the pins, to assist in turning them. 


shafts were then ground to 0.5. In. A bloek was then 
made as shown in Fig, 3. great care being taken to get 


this block square al d the %4-in. hole hored dead paralle| 


with the sides and also central with the sides B and (C' 


This block served a double purpose, it was used for 
erinding the hexagon and turning the pins. It was now 
necessary to erind an accurate hexagon on these pieces 
0.01 in. larger than finish size. The hoie being in the 
center of the block made this comparatively easy, as the 
block could be turned from side to side on the magneti 
cht ( rface grindet When two opposite sides 
were ground the Nock Was taken to a surlace plate and 
the piece turned to position for the next two sides, This 
Was accurate clone 1\ ustiheg 1 Bre Wi AY Sharpe equi- 
lateral triangle as a gage against th ished side 

The next step was to locate the button .1. O.485 in. from 


and also dead 


lrole 1? thy yok 
| hye 


“shown im 


center of thr 
sides 2B and ( 


fastened to an angle plate as 


center to 
was then 


Fig. 4, 


central between the block 


SCCUTCTL\ 


care henge taken To locate thre lybon ix square with the 
base, and about 1% in. back from the front edge. 

The angle plate was then bolted to the faceplate of the 
lathe and the button .1 trued up by means of the indi- 


The button then removed and an 0.375-in. 


hole hored 14 It. deep in its place, 


cator. Was 
The purpose of this 
hole was to avoid the resetting of the button im case an- 
other lot were required. The this was 
shown, as a short while after this job was completed three 


wisdom ol soon 


more pieces were required as shown in Fig. 2, the dimen- 
S10Ons heing the samie, except that a ball seat Was required 


In place of the pins 


Toots ror TURNING THEE PINs 


A tool, Fig. 5, made to turn the pins and face 


Was then 


off the surtace at the base of them \ special too] ol 
this nature was necessary owing to the small space be 
tween the pins. 


0.4525 in. was used in the space between 


A bloc k gave 
the flat side on the hexagon head and the 
angle plate which projected hevond the block as before 


surface of the 


mentioned, 
This method of locating the piece in the 
bring the pin to be turned in the correct location in rela- 


block would 
tion to the hexagon, and proved an efficient method for 
locating the piece to turn the pins equidistant. the error 
when the pins were all turned being scarcely perceptible. 

The shafts were then turned down, allowing grinding 
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stock for finish Next the heads were hardened. 
They were heated in a lead pot, and the shafts left soft. 
for drilling the taper pin the intermittent 


sprocket. The shafts were then finish-ground to 0.3125 


31Ze, 


holes for 
In, 


FINISHING THE HEXAGON 


An 0,.3125-in. bushing was then made, a light drive fit 
Fig. 3, for the purpose of finish-grinding 
The piece was located in the block by the 


in the block, 
the hexagon. 
vse of an indicator and surface gage in connection with 
the surface plate across the top of two pins. This being 
done, the equilateral triangle was used as before on the 
finished sides, for indexing. 

The tool, Fig. 
pieces shown in Fig. 2. The method pursued, with this 


6, was made for turning ball seats in the 


exception, was practically the same as that followed in 
Fig. 1 


the making of 
add that the foreman showed some 


Perhaps [I might 
signs of nervousness before this job was completed, but all 
vot his money’s worth, and 
apparently the 
opinion, as T still survived and got the next lot to do, 

Harry G. Thayer. 


things considered, | think he 


alter thinking it over he Was of same 


Newark. N. * 


A Ratchet for a Screwdriver 
Fig. | 


of machinery or 
and simple to 
flat into the slot 
accessible, also the leverage 
| 


shows a tool designed to assist an assemble 


automobiles. It has proved both hand\y 


make, It allows thy blade of the drive 
when the screw is not readil 


to enter 
possible from the handle of 


makes it usefu when a sere should be set 


the rat het 
comes out hard. 


tightly or when one is to be removed that 


Fig. 2 shows the ratchet mechanism in detail. A 
notched ratchet wheel A has a broached square hole in 
its center to admit of the driver blade. The handle 2B 
holds the ratchet wheel securely by the plates WM and 
screw NV (see Fig. 1). The ratchet pin C is also in- 


serted into this handle. being lace by the spring 
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SCREWDRIVER 


ATTACHMENT 


FOR A 


RATCHET 


G, plug F and knob YD. The knob is fitted with a pin F 
which may be lifted from the hole in the plug turned 
half way around and inserted into the other hole, thereby 
allowing the ratchet to work the opposite way when un- 
screwing. 

A collar J should he fitted and set where desired ly 
the screw K for which spots Z have been drilled inte 
the bar. 

RicHARD RUSSELL. 


Boston, Mass. 
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Discussion of Previous Question 
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ANETTA rmnvanranetceneeraevtiene nt eunrensturennaerteneuie MU 
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Arrangement of Drafting Work  ! cost, at 25c. p le. Per 100, 
. oo x - } Us rier ak OE, OSU iis ] s1) ve with m original 2 
In connection With the articles on p, 39 and io Una . : 
coe : ’ 2 ticle, drilling can be done for Isc. per 100, paving 1 
the above title, it mav be of some interest 1f an experienc is noes a4 
‘ . . «) lec. per hour. l'a )) yr. Ol the sane basis, Cost 
of mine some years ago is recorded as an instance of a *. : 
: . } | L6e.. and thus the tota iin Ost = ~] IS ler LOO, 
case where correct draftmanship is Inadvisable. ( . " , 
: ae . oy OmMmpared With Nis Trienads method, the automatic w 
Some friction-clutch blanks were to be made with slots ’ 
r ° . . . s yy < t ie I Weces on ( ‘ if east is 
in the hubs, as shown in Fig. 1. This shows how t 
] } , ; } ] +} 
“4 1: ’ ( Culp as lis sal\ ( i¢ Ml (if wn ape 
drawings were made (minus the dimensions) alict iss 
} i time, ¢ nh allow ‘ 1 ‘ ' ya i! ma 
to the machine shop. 
- : chine wh ech he can use 
f = af proposes shaving | | . I » shaves I 
B } | 
; . ——— ore formu e eda | «lot st, saving 11 
12 TT . s on shaving the sec side by = dius takes 
| 
et j oda» cam=== Oamea=e= @ a= — awa Dart « Tie te 
j rr) 
4 ———— Then he pavs a man and n he oO lorm the cornet! 
ee ALI ISLS ily, a U7, whit h I have already done t The dy ! 
AM. MACHINIST and tapp ng can be considers i sl (l-Ol 
. 2 — - — The finish I) 1h me Thon sihe ‘ ‘ I right wit! 
Fig. 1.) Tue Onieanxat Fre. 2. Tite Meritop nt ; 
; well kept tools. I have used conservative speeds to 
Mrruop Now Usep , : : 
ther th Ss Cla, Sho ( 1 Twolis operaticol rT] Cessal 
7 . ’ > wom -_ } rl ; ] 
| nder pispection, 1 Was found that the evlind: Ca my product woul 0? Chenpel 0 pabieils thar is, OW] 
portion of the hub between A and B had been turned bi to he outside being mipiedte ia ned, as against 
] _ the outside of \\ ( li cannot machine after eutt ne 


low the size figured for the diameter, the lathe hand hav- 

ing mistaken the projected line at the back of the slot for 

an indication of a reduction in diameter, as a clearance. 
Needless to say similar details 


have been shown, as Fig. 


after this experience, 
2, although this is not correct 
accord'ng to college teachings. 

C, Lureu. 


Birmingham, England. 


—. 
~ 


How Would You Do That Job? 


f making ornamental bases did not con- 


My method « 
template putting the job on an engine lathe, and working 
blank. 

Done in a single-spindle automatic, the job should 
work out about as Multiple tool in backslide 
cuts four pieces at 50 ft., 0.005-in. feed, first tool leading 
last one % in., 4.66 machine, 
0.2 min.; total, 4.86 min., sav a cut each five minutes, or 
Assum- 
ing three machines per man, at 30c. per hour, the labor 
Forming of the cor 


1. 10 operations in getting out the 


follows: 


min.: idle movement of 


40 pieces in an hour of 50 productive minutes. 


cost per 100 should not exceed 25e, 
ner and outside diameter is done while cutting off is in 
progress, adding nothing to the time used, and should 
leave an acceptable finish. 

In adjusting the parting tool, relatively to the form- 
ing tool leave a slight boss on the side where the round 
This is faced off in the next operation, leaving 
the side smooth and tangent to the round corner. This 
operation is done in a step chuck, as follows: Put in 
chuck, 2 sece.: close chuck, 2 see.: face large end, 100 ft.. 
0.010 feed, 51 sec.: open chuck, 2 see.: reverse piece, 4 
sec.; close chuck, 2 sec.: shave small end, 40 sec.: open 
chuck, 2 sec.: remove piece, total, 107% see. The 
machine is not stopped and has soap-water lubrication. 
Production 28 in 50 min, 


occurs, 


2 


Bee. > 


ll. Jonson, 


~~ 


Manufacturing om Order Only 


} , . ’ 
l'o Stock up 1! du | Tiles req lires TWo elements not 


mentioned in your editorial on “Peaks” on p. 82. Possibly 
, ‘ } | } ] : 
Tie were overioon’ed becnt al relerred © \ tj Ma- 
TL belic e. are not without these 


arti le and confi- 


ra ine-tool bul cle rs who, 


clements: Belief in the merits « their 
1] 


dence in their sel 


Ine Torce, 


[ know of one concern whose sales must be clinched 
hy qui k deliveries and whose hone of profit lies in the 
most economical method of production. Yet they never 


stock up in dull times and, in fact, make only enough for 


each order mn prosperous times, The only conclusions 
one can arrive at is that this house does not have any 


faith In its salesmen’s ability 
that neither th 
is inspired by belief in any real merits of the articles pro- 


to capture man-size orders, 


and management nor the selling force 


duced. 
Another element which is necessary for manufac turing 
in dull times is capital. This 
the officials | 
sound in judgment the slump can be tided over and the 
But the over-night failures which are 


is strictly up to the man- 


ave been conservative and 


agement and if 
men taken care of. 
or urring in Some lines i! d cute that mn the hoom times 
of the past it has been easy to do business on other peo- 
ple’s money. While, 


justice to the workman, it is certainly a breach of faith 


strictly speaking, it is not an in 
a business during pros 
the falling 


to have SO carelessly conducted 


peritv as to be compelled, immediately upon 
off of 


to dispense with his services 


H. D. 


orders, 


Munrpuy. 
Ji rsey City, N. re 
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Statistics of Cleveland Machine 
Shops 


Figures and statistics may be dry reading, but no one 
has as yet been parched by those relating to machine 
Still no one of us wants an exclusive diet of bev- 
that is, 


So occasionally we ought to enjoy a few 


shops. 
erages, we are now and then glad to take solids 
dry provender. 
dry statistics and should wish, just for a change, that we 
might have some of the machine-shop variety, and as 
solid food contributes to our health and well being, these 
figures and factors may be to our mental good. 

In a little different 
know so little about the great machine-building industry 
Questions might be multiplied 
the 
service and 


vein, it is unfortunate that we 
from the statistical side. 
about 
answers, could we have them, would be of 
value. But neither the United States Government nor 
manufacturers’ associations have ever seen fit to collect 
the needed information and compile the data into usable 


machine shops considered collectively, and 


form. 

As a help in meeting this unsatisfied need, a machine- 
shop census was taken in the city of Cléveland, Ohio. 
This, done by private, not government agents, was of 
necessity incomplete; yet usable information was gath- 
ered from 350 shops, both large and small. The quan- 
tity is sufficient to give reliable averages and show a 
number of broad pictures of the factors that make up the 
machine-building industry of a great representative city. 

Cleveland for this investigation because, 
first, it is one of the great machinery producing cities of 
the United States, and second, its output is varied. No 
Automobiles, sew- 


was selected 


one kind of machinery predominates. 
ing machines, machine tools, small 
equipment, conveying machinery, instruments 
dicate a little of the diversity of kind, size and necessary 
quality of the work done by Cleveland machinists. Thus 


rolling-mill 
these in- 


tools. 


averages and general conclusions drawn from this source 
should be of more general value than those which might 
be obtained from a city where a single kind of machin- 
ery product outweighed in value and importance all the 
others. 

The data from this survey will be presented in a series 
of statistical pages, of which the first is printed on the 
cpposite page. This is a map of Cleveland, showing by 
dots the location of some 500 machine shops within 
the city limits. 

it will be noted that there are three centers of the in- 
dustry, or four sections where machine shops cluster. This 
indicates that the agitation in some cities to concentrate 
industries of the same kind in the same general locality, 
is not only sound from the viewpoint of intelligent city 
planning, but is likewise in keeping with a natural ten- 
followed. 

The pages we believe will prove of unusual interest, not 
only to Cleveland readers, but to all. 


deney that has been more or less imperfect] 
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A Little Information from 
Europe 


An unanswered question that has been asked by many 
What 


the machine shops in the warring nations ? 


during the past few weeks is: is the condition of 
It was easily 
Lelieved that all ordnance and ammunition factories were 
rushing as never before, but how about others? Thus the 
following information brought by an American who left 
Berlin on Aug. 13 is of more than usual interest. 

“After the first excitement was over, and this has now 
practically taken place for everybody, a cool survey of 
the situation was taken. Indeed some people are taking it 
very coolly, All government shops and all shops work 
ing for the government (such as those building autom 
biles, optical instruments, guns, ammunition, railway ma 
terial and the like) are working day and night, and ar 
buying machine tools in large numbers, espe lally high 
class ones. These firms of importers which handle mainly 
American machines report that they have already sold 
out their complete stock to the government. It is more 
than likely that other firms have done the same.” 

A letter from an 


tains these comments on conditions there: 


American engineer in England con- 

“Here in England things are rapidly assuming a nearly 
normal condition, and I find that the Englishman handles 
the business of war quite similarly to the business of 
peace. Iw fact, if it 
would not know that a war was in progress, except per- 


were not for the newspapers one 
laps in those industrial sections which are directly influ- 
enced. 

“These are, of course, the ordnance works, which are 
working full-handed day and night to supply the Army 
and Navy with equipment, for which the Government has 
placed an unlimited order. 

“Other engineering works, as motor car factories, whose 
supply of motor parts, magnetos, and the like, came from 
Germany, have been forced to shut down, at least tem 
porarily. In the textile factories those engaged in sup- 
plying the Army and Navy ar 
but many of the others have been forced to close or work 


working day and night, 


short time pending a return to more nearly normal con- 


ditions.” 


Storing Up Labor 
While it would perhaps be expecting too much to ask 
that we regain our normal poise so soon after the open 
ing of the great European conflict, it is nevertheless es 
sential that we eliminate hysterics and take a calm view 
of the situation as qui <ly as possible, It is evident, 
even if it had not already been shown by statistics, that 


kinds in 


while the demand for 


the manufacture of machinery of all 


a standstill and 


Murope 
is practically at 
it has also vanished from those countries, their customers 
in South America and other portions of the globe will 
need to be supplied without undue delay. 
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This, unfortunately, means the opening up of new lines 


of business relations if we are to supply the demana, 
lines which should have been established long before this, 
and it is not to be expected that our manufacturers will 


find an immediate outlet in this direction to replace their 
trade in the countries just now at war. But the field 
cultivated if are to enlarge our 


is there and must be we 


export trade. 

We must also remember that the countries now at war 
will require « large amount of machinery to replace that 
which will be destroved, and that much of this will be 
necessary almost us Seun as peace Is declared. Kor al- 
though their resources will be cruelly reduced, it will he 
essential to have new machinery before there -is any 


chaner of their beng rehabilitated. 
Machine builders with ample capital and a line of 
wili make no mistake In preparing 


standard machine: 


for this by buicimg a large stock of their machines. 
And even the cimaller concerns can do much along this 


line without tying up too much capital, by a little care- 


ful study of their plant and products. 


In one instance we Know of, a small manufacturer is 
keeping a large portion of his force at work on building 
x stock of such parts of his machine as require the most 
labor for the material involved. He is, to use his own 


words, “storing up labor” ‘nstead of material. This en- 


ables him to keep a skeleton organization together, to 
build a large number of the parts which require the most 
time, and vet which take up comparatively little space 
in his sher und storeroom., 

When the demand comes, and come it will, it will be 
a comparatively easy matter for him to have a large num- 
ber of machines ready for the market in a short time. 
And all the time he is avoiding tying up money in raw 
material, such as heavy bed castings, preferring to keep 
his men together in readiness fur turning out complete 
machinery when the time comes. This method of stor- 
ing lp labor instead of material can well be considered 
bj al! manufacturers, especially those with limited capi- 


tal. 


* 


Continuation Schools for 
Technical Graduates 


An inspection of the curriculum of the average col- 
lege will help one to understand why college graduates 
do not fit into the industrial and commercial worlds of 
today. 

Literature, art, history, modern anc ancient languages, 
economics and government (as seen by a college profes- 
sor), and practical arts, s:\.ences and physics in book and 
tabloid form: these take a large part of the college bov’s 
time. 

The technological student deals with practical subjects 

subdivisions of the practical arts and sciences, fre- 
quently presented in a way that permits of permanent 
he has a little better chance, per- 
. a purely academic 


assimilation—so that 
haps, than the boy who has undertut: 
course, 

There is really a better opportunity in the academic 
courses to teach a bov to think. than in the engineering 
courses of study; if we take at face value the oft-repeated 
deelaration that- the real to 
study Latin, Greek, and mid-history art, is to teach him 


reason for causing ai boy 
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to his brains. It wouid appear that in the techno- 
logical schools, where a boy must retain for future use 
In practice, of the 
he could not devote himself so exclusively to the study 
the art of cerebration. 

This being the condition, what can we do about it be- 
hope, the colleges will re- 


use 


some knowledge pumped into him, 


ol 


talk Some dav. we 


s1des 


form: but in the meaniime we who are now running fac- 


tories, banks, publications, and mercantile establishments 


in general, must make the best use of the college gradu- 


ates given into our hands. 


One verv successful molder of college men starts them 


in on $1 per day, shoveling ashes. If they survive, he 


them along by successive steps to executive po- 
em- 


brings 


SITIONS. There are other successful trainers who 
ploy different methods—we do not advocate any particu- 
lar method. But we do want to point out that these sue- 
cessful trainers realize the necessity of mapping out a 
course of training for the 


There Is considerable difference between shoveling ashes 


voungsters, 


by Hlungarian-man power, and by college-man power. The 
latter has lots of intellect—it has been cultivated in him 
for a long time. Also, the college man is not shoveling 
ashes for $9 per week, but for $6 per week and a better 


job. Help him eet it. 


Another Turn to the “Safety 
First’? Movement 


Every great movement branches out into lines little 
thought of by This fact is being illus- 
trated by some of the trends of “safety first.” 

This great movement started by advocating mechani- 


its originators. 


cal safeguards around machinery, has gone on spreading 
through the region of all sorts of safeguards and warn- 
ings for all kinds of danger, has surrounded and taken 
for its own the field of shop sanitation, and is now in- 
cluding the temperance movement. One of the papers 
presented at the recent convention of the American Foun- 
drymen’s Association was entitled “Safety First—Driv- 
ing Back the Saloon.” This was presented by Thomas 
D. West. 

In striking fashion he points out the connection be- 
tween the drinking of intoxicating liquors in working 
hours and shop accidents, tells us that there is more 
sneaking of liquor into plants than the average shop man- 
ager realizes, and offers a definite suggestion that sa- 
loons should be barred from the vicinity of shops in the 
same way that they are barred in many communities 
from the vicinity of schoolhouses and churches. 

His treatment of the subject is entirely from the econ- 
omic Viewpoint. An interesting part of the presentation 
are the descriptions of the efforts that are being made to 
substitute milk for beer in shops. In this connection 
it is worth while to point out the fact that many machine 
shops in Germany provide milk or tea for their employees 
in any quantity desired and at a very small charge. 
This is done to offset and diminish if possible the drink- 
ing of beer among the German workmen. 

This turn which has been taken by the safety-first 
movement seems to be a sensible one and one in which 
much good should accrue to all concerned if it is judi- 
ciously and sensibly carried out. 
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Two Cutter Grinders 

One of the essential features in grinding hobs is that 
the face of the tooth be at right angles to the cutting 
path of the tooth itself, and another is to be able to 
grind the hobs so that they will run true, this sometimes 
making it necessary to grind the faces of some flutes more 
than others. To enable the high teeth of the hob to be 
indicated, a special fixture is provided on the machine 
shown, Fig. 1. This is carried on the table and consists 
of slides supporting an indicated finger and a dial with 
a multiplying pointer which reads in thousandths of an 
inch. 

















Fie. 1. Hos Grinpi 


The hob to be sharpened is mounted on an arbor 


is carried by a center in the headstock spindle and sup- 


ported at the outer end by the footstock center. I 


plates for anv number of flutes from 5 to 14 are 1 


nished. The headstock spindle is geared to a rack bat 
1 1 ‘ } . . 

which carries a roll engaging a slot in a swive 
1 7 ry’) ! 4+] 

at the back of the machine. This is similar to the Y 


attachme nt use don lathes and communicates a rotary 
’ , 


on to the headstock spindle in accordance with the ang 


lat the bar Is Sel with the table, 


permits of ad ji sting the degree of rotation to mat h th 
need of the flute spiral, 
The 


fl if 


machine WwW orimne ther rig nt 


Ss, as the 


erinding Wheel S CasliV sWivVeles to aces 


An adjusting screw 


CO TTT 


HUCLUDUALADUAAEGAALAEL ELE 


with any angle. An Yg-in. saucer-shaped wheel is used, 
the face of the teeth being ground with 
of the wheel. 


the wheel guard. 


the convex side 
A diamond truing device forms a part of 


The table Is moved 1y\ the large hand 


wheel shown, through a rack and pinion: while the cros 
movement of the head is secured by the small whee 
shown in the front. 

The cutter and reamer grinder, shown in Fig. 2, has 


heen designed especially for sharpening straight or spiral 


milling cutters, end mills, face drills, and straight or 


It will handle work 24 in. long between 


taper reamers. 
centers, and 12 in. 
ias been found best for this work on account of its giving 


in diameter. The cup form of wheel 


stronger cutting edge than when 


A hardene: 


a flat clearance and a 


a disk wheel is used. and ground steel spin- 


zz , 1 








ir UNIVERSAL (1 rk AND Kt IER GRINDER 
dle } = 1 bre a § Ly 7 led \\ hy mean 
adjustment for anv wear which may occur, Suitabl 
tures are provided fol ! we mills. the } 
eth ol side mills, md aise ! i ning the « | 1 
of end mills, the object I make the machine as 
ersal as possible on ft Work Both these m 
hines are made yy tine | Twist Drill ce. Athol, 


. 


¥ 


A Small Portable Hoist 


A new type of hoist known, as the “Little Tugger,” 


has recently been perfected and placed unon the market 
wv the Ingersoll-Rand Co., 11 Broadway, New York City. 
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It is intended for light lifting and hauling, having a 
capacity up to % a ton and, due to its light weignt, 
which is under 300 Ib. complete, it 1s particulary suit- 
able for use as a portable hoist for contract work, for 
manufacturing, plants and in railroad shops for moving 
light machinery, loading trucks, freight cars and so on. 
It is a desirable appliance for the foundry where heavy 


weights have to be moved. 

















A Smatut PortastE Horst 


The main base of the hoist is arranged so that it can 
be bolted to a timber and by means of a cap which comes 
with the hoist it can be clamped to a circular member, 
as a mine column or arm, shaft bar or pipe. The adjust- 
ment can be made quickly. The dimensions of the hoist 
are 2114x164 in. and the height is 2014 in. The drum is 
6 in. diameter with a between flanges. 
This will accommodate a length of 700 ft. of '4-in. rope 
or 450 ft. of ,'-in. rope. The capacity is 1000 |b. at 
a rope speed of 85 ft. per min. and a pressure of 80 


space of vi in. 


lb. It operates with either compressed air or steam. 
the 
ton type, giving four impulses per revolution of the en- 
will start in any 


The motor or engine is of reversible square-pis- 


gine. As there are no dead centers it 
position. The drum is mounted independently of the 
engine shaft and is operated through the medium of a 
clutch and gears. Safety is provided for by a powerful 
worm-operated hand brake. The engine is on the right- 
hand side, the gear case on the left and between the 
two are the brake and drum. The lever on the left con- 
trols the gears and clutch, the one on the right the di- 
rection of operation, and the bottom lever operates the 
The speed of hoisting is entirely at the will of 
the operator, When he releases the throttle. it returns 
automatically to central position shutting off the power 


brake. 


and stopping the hoist. All moving parts are covered. 
* 
Union Caliper and Boring 
Tool 
The method of using the Union quick-adjusting spring 
caliper for transferring measurements is shown in Fig. 1, 
where the points are closed over a block which is recessed 
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on each side, By setting the notched bar in a conven- 
ient position the thickness is measured in the usual way, 
as shown, The notched bar is then raised off the pin, the 
calipers removed, and the bar replaced in the same notch. 





he gle ro 














Fic. 1. QuicK-AD.JUSTING 
CALIPER 

















Fig. 2. Larue Borine Toon 

















BLocKs FOR MAKING 
KEYSEAT RULE 


y > 
I IG. +), 


This allows the measurement to be accurately taken. The 
same method of adjustment makes this a quick-acting 
caliper for any size within its range. Other types of cal- 
ipers and dividers are made in this same way. 
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Fig. 2 shows an adjustable boring tool for the lathe, 
which has a number of convenient points. The boring 


bar is adjusted for height by rotating the eccentric bush- 
mg, which always maintains the bar in a parallel posi- 
tion. ‘This gives varying heights and also any desired 
rake to the cutter. The eccentric bushing is split so that 
the boring bar is firmly clamped by tightening the two 
cap screws shown. It is easily attached to the tool post 
of a lathe by removing the ring which surrounds it, anid 
sliding the swinging arm shown in front, through the 
tool-post opening. This is clamped by the tool-post 
screw, Which holds the whole thing firmly on the tool 
block. 

The keyseat rule blocks shown in Fig. 3 are somewhat 
different in design from those usually made for this put 
pose. The radial shape of the face of these blocks where 
they contact with the shaft or cylinder, enables them to 
be used on much larger shafts or cylinders than is other- 
are made the | 


‘These de\ ices 


Caliper Co., Orange, Mass. 


wise possible. ly 


Lion 


Single-Cord Cut-Out Hanger 


The illustration shows a new device of the Thompson 
Electric Co., Cleveland, Ohio, for use in shop lig] v, 
This is a single-cord, cut-out hanger to be used in com 
tion with a reflector, with either the new nitrogen lamp 
or lamps of the Mazda type. 


CUe- 
i 


A hanger of this kind of- 
fers many advantages in the installation of large lamps 
located at 


in mills and shops, enabling them to be any 


desired point, the span wire acting as a shock absorber 

















Tue HANGer Firrep 


and affording considerable protection from shock to lamps 
which are sensitive to it. This is particularly noticeable 
in the case of forge shops and other places where there 
is excessive vibration. 

The illustrations show the deep canopy type at the ex- 
treme left, a skeleton type at B, while the central figure 
shows the lamp at the right, disconnected and ready for 
lowering. This makes the lamps easily accessible so 
that they can be kept clean and the loss due to dirty re- 
flectors avoided. Then too by the absence of ladders 
the possibility of accidents is avoided. 
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Pattern Makers’ Grinder 


Charles H. Besly & Co., Chicago, TIL, 
out the motor-driven pattern makers’ 
herewith. 


have just brought 
vrinder, illustrated 
disk wheel faced 


a steel 


This combination machine has 


with garnet paper Tor grinding flat surfaces and externa 


curves; and a drum sanding attachment for grinding in- 
ternal surfaces—both straight and curved. 

The machine grinds any kind of wood and even nails o1 
screws which may protrude above the surface to b 
vround, 

Much of the work which has heretofore been don 
on the trimmer can be done on the grinds r. It also takes 
much of the turning and smaller machine planing and 
a large portion of the handwork, such as sanding, plan- 
ng, cornering and general hand fitting and finishing. 


The grinding wheel is 30 in. diameter. The abrasive 


heet Is cemented to thr wheel while i position on the 
machine and without the use of a press. A special quick 
drying cement is used for this work. \ worn-out circl 
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PATTERN MAKERS’ 


GRINDER 


may be removed and a new circle made ready for 


a few minutes’ time. for 


all end play on the s 


Provision is made taking up 


rina 
PETAL ie 


The disk wheel is served by an adjustable worktable 
14 in. wide by 10 in. long, which may be tilted by means 
of wormegear handwheel and locked at anv angle from 


vrinding disk, 


this po- 


Liv 


75 deg. to 135 deg. from the plane of 
Graduations are provided to indicat angular 
sition, 

The table is huny 


rom one end and tilts from an ad 


justable circular gibbed bearing so stationed that the 
edge of table always remains yy in. from the face of 
grinding disk, regardless of the angular position of the 


table top. 
The worktable and 


may be swung away from the grinding disk for conven- 


has vertical adjustment of 25 in. 
lence in resetting the wheel or for the facing of extra 
large patterns. 

The worktable is counterweighted and each adjustment 
is locked with a single-handle nut. 

Four worktable attachments for wood-pattern work are 
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The sizing circle gage, for grinding 
the sliding- 


provided as follows: 
ylindrical or conical work like core prints; 
bevel gage, graduated, for accurately squaring or bevel- 
ing; the sizing bevel gage, graduated, which carries an 
adjustable stop screw so that work may be ground ac- 
curately to size and duplicated; the angle plate, for free- 
hand cornering of thin work. 

The worktable top has a groove paralleling the face of 
the grinding disk, the worktable attachments slide m 
this groove. 

The drum sanding attachment has a worktabie 24x28 
may be tilted and at any angle from 
85 to 105 deg. from the axis of the sand drum. Large, 
distinct graduations are provided to indicate the angular 


in., Which locked 


wdjustment. 
The sand drum shown is 
long, but drums from 1 to 6 in. diameter of any reason 


214 in. diameter by 12 in 


able length may be used. 
The worktable has a central angular opening 84 in. 
diameter, into which are fitted circular plates with centet 


lioles to act ommodate drums of various S1Ze@s, 

The sand drum runs 2250 r.p.m. and is given a vertical 
reciprocating movement while running to equalize the 
wear on the abrasive. This movement is adjustable from 
0 to 4 in. 

A self-oiling friction clutch coupling is provided be- 
tween the grinding spindle and drum sanding attach- 
ment to enable the operator to stop the drum sander, re- 
vardless of the disk wheel. 


258 
& 


A New Light-Regulating Fixture 


lor places in shops and storerooms where it is de sired 
to keep a dim light burning except when it is necessary 
to have the normal supply for finding material or tools, 
the Wirt Co., 


then *Dim-a-lite” SO ket. This how Includes a shade 


Philadelphia, have devised a new form of 


holder, the whole socket being fastened permanently to the 

















LIGHT BY 
SILADI 


REGULATING THI 
TURNING THI 


thread and 


SOCKET, This re 


fixture stem with a screw, and wired into 


With the regular velits its berg 


piace as 
borrowed, either temporarily or permanently, and will be 
appreciated on that account in many cases. The volume 
of light is controlled by turning the shade, there being 
four grades of lighting, the fifth movement of the shade 


turning the current on or off. 
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Racks for Tools 

The sectional tool rack shown in the accompanying il- 
lustration, will appeal to those who are not satisfied with 
the usual wooden box and the mixed up condition in 
which tools are generally found. As can be seen, these 
racks consist of standard sections, which can be built up 
as occasion requires and vary to suit almost any condition. 
Some of these sections have openings suitable for holding 
standard tool holders, while other sections take care of 
the standard sizes of inserted cutters as shown in front 
of the holders. 

All sections are Interchangeable, so that they can be 








SB oe 














Rack For Toois 


Each section 
and is so 


A smaller 


will 


casily rearranged if conditions change. 
is made to hold tools of only one size, 


put in it. 


cOn- 
structed that no other size can be 
tool than that for 
fall through, and one which is too large cannot be put 


which the section was designed 


n place. This tends automatically to sort tools and put 
them where they belong. And, as the tools are put in the 


rack with the cutting end up, the workman sees at a 


elance which tool he desires to use, The racks are de- 
signed so that they can stand on tool boards, be fastened 
to side walls or posts, or may be put in almost any place 
which may be convenient. made by C, 


IH. Driver, 1415-16th St... Racine, Wis. 


These rac ks are 


LockKnuts for Setscrews 
The latest development of the hollow setscrew line 
seems to be the low knut, to be used in connection with it 
c= 


<> <4 
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LOCKNUT FOR SETSCREWS 
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The lox k . 


iG to 3 


as shown. This is known as the “Fischer.” 
nut and setscrews are made in six sizes, from 
in. inclusive. The setscrews vary in length from 3 to 4 
in., while the locknuts are all made four threads long. Th: 
locknuts are not hardened, so that if a portion projects 
outside the shaft or collar, it can be filed off if desired 
They are made by the Hollow Screw Co., 41 Park Row, 
New York City. 


3 


Adjustable Tap and Reamer 
Wrench 


The illustration shows a tap and reamer wrench manu 
factured by the Russell Mfg. Co., Greenfield, Mass. Thu 
body of the wrench is of drop-forged steel, case-hardened 
and fitted with tempered-tool-steel jaws. The handles ar 
made of steel tubing knurled for a grip. The movable 





[ 
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ADJUSTABLE Tarp AnD Reamer WRENCH 


jaw is operated by a knurled nut so placed that the action 
of turning the tap or reamer does not tend to slacken 
the grip of the jaw. The body is mottled and the handles 
gun-barre] finish. 


Hold-Down For Thin Work 


The illustration shows a new device recently put on the 
by the Ready Tool Co., of Bridgeport, Conn.. 


these being positive spring hold-downs, designed espe 


market 


ally for thin work in the vise of the shaper or milling ma 


chine. These consist of three parts, the holder, the triat 


eular clamping piece and the springs iY neath which can 

















—\ 2 im — 
~™ , ae f ee 
La" /J-—_a | i... fd 


THe Sprcne Hoitp-Down 
he seen e { d View, Tr it LWwo istratiotls | and DB 
show how the holder is recessed to allow tl} ner end 
of the triangular piece to swing back out of the way 


They also show how, when pressure is applied by the vise 
jaws, they bear against the lower ends of the triangles, 
At the same 
time, the angle of the upper corner is forcing the point 

toward the table, effe tually 
from lifting, as sometimes 


forcing the points in contact with the work. 


down preventing the piece 


] abpbpens, 
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Weight-Calculating Instrument 


The instrument shown is a recent cd 
Pittsburgh Instrument & Machine Co., 


for rapidly and accurately determining the weight of car 


velopment of the 
Pitsburgh, Penn.., 
wheels, gear blanks, dies and other circular metal prod- 
ucts from the drawings. 

The device consists of a large and small gear wheel 
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Weigutr CaALcuLATING INSTRUMENT 


arm with a 
mounted 


with attached measuring rollers, a radial 


tracing point and a supporting carriage on a 
metal track. The large wheel and the small wheel have 
each, in addition to the measuring two decimal 
scales and a vernier which permit a reading of four fig 
ures to be taken. 
of any figure that may be reached by the tracing point. 
The large wheel, together with the small wheel, compute 


rollers, 


The small wheel computes the weight 


] 
| 


the weight of sections greater than the range of the trac- 
ng arm. 

The measuring wheels roll and slide on a bristol-board 
tablet with brass edges, mounted on the metal track. 


This metal track is provided with a straight-edge for ad- 
justing the instrument to the axis of the section being 


we ighed. 


Motor-Driven Hacksaw 


eat = 
lhe shows hacksaw 


illustration manufactured 
the W. Robertson Machine & Foundry Co., Buftalo, 


il pows r 




















Moror-Driven Hacksaw 
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The frame has a travel of 6 in. and a maximum cutting 
The feed is by gravity and can be 
In its forward po- 


capacity of 12x24 in. 
varied by moving the weight forward. 
sition it imparts a pressure of 176 |b. te the saw during 
the cutting stroke. The machine cuts on the draw streke 
and lifts on the return. 

An automatic trip stops the machine when the cut is 
The machine is also made for belt drive. 


te 
Self-Adjusting Wrench 


completed, 


The illustration shows a self-adjusting wrench manu- 
factured by the A. C, Allan Co., 420 W. 63rd St., Chicago, 








A Seur-Apsustina WRENCH 


Ill. 


These wrenches are at present made in six sizes. 


The pull on the handle closes the jaws on the nut. 


Power Pumch Press 
The illustration shows a power punch press built by tne 
Loshbough-J ordan Tool & Machine Uo, Elkhart, Ind. 

















Power PuncH PREsS 


Provision has been made for the ready application of up- 
per and lower knockouts. The ram is provided with a 
square opening for the reception of punch shanks of va- 


rious sizes. The inclining mechanism consists of worm 
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A safety bolt is provided to prevent 
setting dies. The latch is controiled by a 
mechanism preventing repeating. Pro- 
All bearings 


and worm 


tripping while 


gear. 


positive-toggle 
vision is made for the insertion of tie rods. 
are self-oiling. 


xs 


Electric Center Grinder 

The electric-center grinder shown has several novel fea- 
tures. The grinder is supported in the tail-stock spindle 
in such a manner that it can be readily swung around 
to secure any desired angle and so as to bring the grind- 
ing wheel either below the center as shown, or in almost 
any other position which may be desired. 

A novel feed is provided by which the worm meshes 














An Exvecrric CENTER GRINDER 


in a corresponding rack cut in the sleeve, so that by turn- 
ing the handle, the whole grinding spindle with its motor 
is moved along the axis of the sleeve and its holder. The 
machine runs from a lamp socket and is very compact, 
being 5x11 in. and the weight 18 Ib. It carries a wheel 
24% in. diameter by '4-in. face and runs at 6000 r.p.m. 
It is made by the Neil X Smith Ele tric Tool Co.., Cin lli- 


nati. Ohio. 


Windage Losses of Steam 
Turbines* 


KE. BUCKINGHAM 
the formula and deductions given 


By 

The following are 

by the author for obtaining the windage losses of steam 
turbines, 

For designing purposes we may compute the wind- 

age loss by the following equation deduced from Stodola’s 


PP « Lo Mapua ds } 500(7) | 


\ 


results: 


In this equation 
P = the horsepower dissipated 
p = the density of the medium, in pounds per cubic 
foot 
n the speed, in revolutions per min, 
D = the diameter, in inches, at the root of the blades 
1 = the length of the blades, in inches, 
The equation is applicable to wheels of ordinary shapes 





*Abstract from Feb. 20 issue of Bulletin of the Bureau 


of Standards. 
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with one row of shrouded blades, running in the open or 
in casings which leave large clearances, in a homogeneous 
medium such as air or dry steam. 

Reducing the clearances, especially round the blades, 
reduces the windage. The reduction affects mainly the 
blade term. 

Open-ended blades have more resistance than shrouded 
blades, to which the equation 
When the radial clearance over 


refers, but there are no 
data to show how much. 
the blade tips is small, the presence or absence of shroud- 
ing will have little effect. 

A wheel run backward experiences a greater resistance 
than the same wheel run forward; that is, in the normal 
direction. When running in the open the difference may 


round the blades 


not 


be considerable, but if the clearances 


are small, the resistance backward is much greater 
than the resistance forward. 

Each additional row of blades increases the resistance. 
When run in the open, a four-row wheel may have two 
and one-half times the resistance of a one-row wheel, but 
there are no adequate data published. With short blades 
and fine clearances the effect of increasing the number ol 
rows will be much less than that indicated. 

A wheel run in wet steam experiences more resistance 


Le- 


we 


than in dry steam or air of the same density. In 
wicki’s experiments the increase was 30 per cent. ; 
have no other information on this point. 

The equation gives the power absorbed when the wheel 
is driven from without. If the wheel is working im the 
usual manner we may reduce the blade term in the ratio 
of the number of idle blades to the whole number. 

The values given by the equation may be too large, 
especially for smooth wheels with short blades; for the 
disk coefficient used, A 10-7*, is larger than the values 


deduced from other experiments. 


Planer Speeds in Great Britain 


By I. W. Cuuss 
The idea that high planer speeds, that is, cutting 


speeds of 80 ft. per min. and upward, obtain in Great 
Britain, is not without an element of truth, but these 
speeds can hardly be called regular practice. An in 
quiry instituted among the principal British manufa 
turers of planers elicited very few replies recommending 
such speeds, and the answers from users were no more 
favorable. Some makers have asserted that the question 
is one wholly for the steel maker, that the tool will not 
stand up to the sudden shock of entering the cut: in- 
deed, the only feasible arrangement appears to be one 
which enters the tool at a slow cutting speed and then 
increases it. 


One firm of makers, however, claim a_ considerable 
amount of experience at 80 ft. a min. and upward. 
Their machines are electrically driven and they offer 


planers with cutting speeds of from 30 ft. to 120 ft. per 
min., with returns at 120 to 240 ft. min. They 
have found speeds up to 100 ft. per min. possible on cer- 
tain qualities of brass and white metal, but Te- 
cently have they applied such speeds to steel. cuts at 
110 ft. per min., for instance, being taken on mild steel 
of 32 tons tensile strength. 


per 


only 
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Another firm of planer manufacture rs, th 
wh pure ly mechanical drive, mentions that 70 It, per min. 
is the maximum thev have obtained Spy l claim 


ne that with the eutt ng 


for the machine le 
the 
less time than anv other machine. 


1! deed 


complete a given number of ev 


speeds 


can 


makers has use 


but 


ein) | } 
Still machi me-too 


another fin 


speeds of 70 ft. per min. on east iron, considers 


SO ft. per min. beyond the economical speed for machin 
tool work, the point being that owing to the want of 
finish which results at se speeds an extra amount of 
handwork is involved on the article planed. 

A large firm of elect) neers mentions 6S Tt. 
per min, as the maXimum, while vet another firm, mak 
ers of gas engines, turbines, clectrical plant. indicates 
LO to 60 ft. per min., varving with the job and the ma 
chine, as the usual pract SO ft min., beige con 
sidered quite outside the capacity of most of their plan 
ers, 

A firm which has departn s devoted to el ical 
machinery, coining, presses, machine tools, steam tur- 
bines and textile machinery, states that they have oc- 
casionally planed at 90 ft. per min., while another firm 
of planer maners, though Liv ave worked at SO ft pel 
min. and upward, have no « it ata on the subject. 

It may be worth adding that mi « \. Krupp 
Bendorf, has a planer w 1 str of ab san 
driven by a 28-hp. motor wl cuttin peed 
is SOO mm. per sec. (about OS 1) ) a the re 





PLANER Currine av 140 Fr. per Minute, Usine Cree 
CULAR ‘TOooLs 

turn at 700 mm. per see. (about 137 ft. per min.). This 

machine is used to plane nickel-ste locks of 50° kg. 

per sq.mm, (sa 134, English tons to the sq.in.), the 

feed being 1.1 mm. (say 0.043 ) and the eut 10 to 

11 mm. (savy 0.4 in.). 

In the works of a well know Knglish machine-tool 
firm, American planers mostly | at about 50 ft, per 
min., standard planers with variable-speed countershafts 
running up to 60 ft. per min. while the Powell ma- 
chine, which is used for planing steel strips, such as 
racks, gibs, and the like, is run at a cutting speed of 


and leaving the work 
Finally, Niles planer 
fitted with electric 140 ft. 
when using the rotating circular tools shown. 


125 ft. 
slow ly. 


per min., the tool entering 
the 
drive and cutting at 


illustration shows a 
per min. 
Finishing 
is done with an ordinary tool, the circular tools being 
employed only for roughing the tops of beds, and the 


like, 
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A Brockton shoe concern has received one order from 
Europe for 100,000 pairs of shoes 
* 
The president of the American Woolen Co. has just re- 


turned from Europe with orders amounting to $2,000,000 worth 


of woolens 


The New Process Gear Corporation, Syracuse, N. Y., reports 
that it is working overtime to keep up with a volume of busi- 
ness larger than any heretofore handled. Although the plant 
was doubled in capacity than two addi- 
tional building is now being erected, and the 
case-hardening and heat-treating departments is again being 
doubled. Additional equipment already ordered for fall deliv- 
ery includes: 10 Fellows gear shapers; 15 Gleason bevel-gear 
generators; three Bullard vertical turret lathes; three Heald 
two National-Acme automatics 


years ago an 
capacity of the 


less 


grinders; one Landis grinder; 
and numerous special machines built to designs worked out by 
engineers of the company. 


Public Hearing on Boiler 
Safety 


During the years the introduction of boiler in- 
inspection laws in various states and cities has aroused the 
necessity for the establishment of 
the efforts of the boiler 
American Society of Mechanical 
have been generally favored and supported. It has been found 
that the favor of the best 
material and letters that have 
been received particularly from those abroad quite generally 
that has been taken by the committee 
hold a 


which 


past few 


uniform requirements and 


committee of the 
this direction 


specifications 
Engineers in 
interests are in 


most important 


construction known, and the 
indorse the 

The committee 
the rooms of the society, at 
will be developed 

The basic idea of the committee’s work is the formulation 
of a standard of the highest reducing 
the great loss of life and property in the United States from 


position 


will public heari: on Sept. 15, in 


time it is hoped valuable 
discussion 
requirements, thereby 
boiler explosions and derangements, whic h are for the most 
part preventable It is the intention also to create a stand- 
will ultimately be adopted by the 
governments not now having 


ard which, it is hoped, 
Federal Government and state 
boiler 
duce such a 
will be ac« 


through uniform legislation, to pro 
iffairs that a boiler built for any 
eptable in any othe 


regulations, and, 
condition of 


one state 
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erennenanncnneenny seenieeennaneraneey 








Ls sovennanens 





KE. H. Fish, until recently director of the Worcester Trade 


School, and for many years a frequent contributor to our 


columns, has been ippointed New England editor of the 
“American Machinist with headquarters in Worcester, Mass 

Henry |). Shute, for a number of ears associated witl 
the Westinghouse Electric & Manufacturing Co., in various 
capacities, has been elected treasurer of that company, suc- 


ceeding T. W. Siemon, who recently resigned to accept the 
position of secretary and treasurer of the Union Switch & 


Signal Co. 


\. H,. Whiteside, who has been mnected with the West- 
inghouse and Allis-Chalmers interests during the past 15 
vears, has been appointed vice-president and weneral sales 


manager of the Goulds Manufacturing Co., Seneca Falls, N. Y¥ 


succeeding W. E Davis, who ha been for 1 to relinquish 
some of his active duties 

W. J Kaup, for the past two Vears s ipervisor! of s ill 
tools with th Westinghouse Electric & Ma facturing ¢ 


associated with the 
idquarters in New York, N. ¥ In his new 
Kaup wil! look after the inte t 
tool-steel field 


has resigned in order to become 
Steel Co., with he 
capacity Mr. 
pany in the 


John H Van Deventer, for the past SIX Vears gene il 
superintendent of the Buffalo Forge Co., and an occasional 
contributor to our columns, will join the editorial staff of 
the “American Machinist’ on Sept. 15 Prior to his employ- 
ment with the Buffalo Forge Co., Mr. Van Deventer was for 
three years superintendent of production and assistant lan- 


ager of the Goulds Mfg. Co., Falls, N. ¥ Mr. Van De 
venter received his mechanical training at Cornell University 
f the America 


Seneca 


nSociety of 


and is a member « Mechanical En- 


gineers 
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Current Prices of Shop Ma- 
terials and Supplies 


SOeOUDORONONOONOROOEOSOROROROEE 


Evannnennvnneeniisereens cores 





PIG IRON was quoted at the following prices, at the points 











and time indicated: 
Sept. 10, Aug. 8, Sept. 6, 
1914 1914 1913 
No. 2 Southern Foundry, Birmingham $10.00 $10.00 $10.75 
No. 2X Northern Foundry, New York. 14.50 14.50 16.00 
No. 2 Northern Foundry, Chicago... . 14.00 14.00 15.00 
Bessemer, Pittsburgh.... . . 14.90 14.90 16.90 
Basic, Pittsburgh........ 13.90 13.90 15.40 
MISCELLANEOUS METALS—NEW YORK 
Cents per pound 
Copper, electrolytic (carload lots). . 12.50 on 14.50 
; eee YROeS ea nebo 38.00 40.00 
Lead...... - ae aie er 3.90 3.90 4.35 
Spelter...... eae 6.15 5.00 5.05 
Copper sheets, base ee 18.00 18.50 20.00 
Copper wire (carload lots) pile 15.00 | 15.00 18.00 
Brass rods, base... iis 13.624 | 13.62) 17.00 
Brass pipe, base... .. ee 16.00 | 16.00 21.00 
Brass sheets. . 13.87} 13.87} 17.50 
Solder } and } (case lots) 23.00 . Souee 25.00 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Cents per pound 
1.85 





Steel angles base. . ; 1.85 2.25 
Steel T’s base....... ; 1.90 1.90 | 2.30 
Machinery steel (bessemer) 1.85 1.85 2.05 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 





Cents per pound 
2. 


No. 28 Black 2.70 3.10 
No. 26 Black.. 2.60 2.50 3.00 
Nos. 22 and 24 Black ; 2.55 2.45 2.95 
Nos. 18 and 20 Black.. 2.50 2.40 2.90 
No. 16 Black.. 2.45 | 2.35 2.85 
No. 14 Black.. 2.35 2.25 2.75 
No. 12 Black.. 2.30 2.20 2.70 
No. 28 Galvanized 3.70 3.60 4.20 
No. 26 Galvanized 3.40 3.30 3.00 
No. 24 Galvanized 3.25 3.15 3.75 


TIN PLATE—tThe price for 190 lb. coke plate, 14x20, has 
advanced from $4.50 to $4.55; for IC coke plate the price is 
unchanged at $4.70. 

ANTIMONY—Prices continue 
at 18c. and Chinese at ldc. 


COLD-DRAWN STEEL SHAFTING is sold to consumers 
at about 45% discount off list prices. At that rate the net 
prices per foot are ™% in., 4.95¢c.; 1 in., 8.03c.; 1% in., 12.65c.; 
13% in., 15.29c.; 1% in., 16.50c.; 1% in., 19.36c.; 1% in., 22.44c.; 
1% in., 5.79c.; 2 in., 29.28c 

OLD METALS—The following 
copper, 11.50¢.; light copper, 10.25c.; 
tion, 10c.; light brass, 5.75c.; brass chips, 8c.; 
6.50¢, 

MACHINE BOLTS are generally quoted to consumers at 
60°. off the list price, but in the case of steady customers and 
big orders, generous concessions are being made. At the rate 
of 60°) the following net prices hold, at dollars per 100: 

ALUMINUM—tThe market remains nominal, wholesale lots 
being quoted at 2lce. and spot foreign at 2c. 


nominal, Cookson’s selling 


prices are quoted: Heavy 
heavy machine composi- 
brass turning 





COKE—The market remains unchanged. Prompt ship- 
ments of furnace coke may be had at $1.75. For 72 hr. 
foundry coke, $2.25@2.35 is demanded for prompt and $2.35 
@2.50 for contracts. 

——_ —————_—— Diameter 
Length "4 54 7% % 1 in. 
2 $0.68 $0.80 $3.08 $4.20 $6.04 
ff 0.71 9.85 3.30 4.48 6.40 
2% in... 0.74 0.89 3.52 4.76 6.76 
ea ‘ 0.77% 0.94 3.74 5.04 7.12 
3% in... . 0.81 0.99 3.96 5.32 7.48 
STANDARD PIPE continue ged The following 





discounts are allowed from sto York: 
Black Galvanized 

4 to 2-in 79% 70% 
2} to 6-in. = 78° 69% 
7 to 12-ir 73 64% 

At these discounts the net prices in cents per foot are: 

Black Galvanized Black Galvanized 

}-in 2.41 3.45 2}-in 12.87 18.04 
l-in 3.57 5.10 3-in 16.83 23.71 
1}-in #.83 6.99 4-in. 23.98 33.79 
1}-in 5.87 8.25 5-in.. . 32.56 45.88 
2-in.. 7.77 11.10 6-in. 42.24 59.52 


DRILL ROD sells to consumers at the following discounts: 
Third grade, 65%; second grade, 40% off and first grade, 
25 oft 


At these discounts the net prices are as follows: 
ROUND POLISHED DRILL ROD 


—Price in Cents per Pound—— 


First Second Third 
Size, In Grade Grade Grade 
19 /64 to 1}-in.. 37.50 30.00 $17.50 
33/64 to }-in 41.25 33 00 19.25 
7/16 to 4-in. 15.00 36.00 21.00 
0.178 to 0.4218 56.25 45.00 26.25 
0.125 to 0.170, 62.25 49.80 29.05 
0.101 to 0.120 67.50 54.00 31.50 
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A Modernized Printing Press Shop 


Eprrortan Cort 


SY NOPSIS—In too many CUaSCS insuffic i¢ nt alte nit lon is 
given lo the handling | work in drilling and boring 

This has been one of the main considerations in 
being largely used, The nic thods of final mach inin ror 


lures, 


the jigs shown herewith, the cam method of clan 


assembling are also of interest. 


The making of modern printing presses on a marmu- 


facturing basis involves the standardizing of many drill- 
ing and boring operations to secure interchangeable and 
economical output. The accompanying illustrations show 
the methods used by the Chandler & Price Co., of ¢ 

Le) 


land, Ohio, and indicate the time and thought which 


ieve- 
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Fig. 1. Larce Master PLate anp Jia Dritts 


ESPONDENCE 


have been spent nh developing these methods ) 1 
equipment alrea installed, wherever possibl 

’ ] } 1 

Fig. lL shows a large master plate and a righ al 


} 


the side Irames ot the pre 
] ] 4 i] ] 
it lirst, each hole 


the jl 


le ft-hand ior one of 
The masterplate was 
fully tested after locatir or ale 


. ] 
\ SINVLC-S1Z¢ 


ia 
5 mm 
- 


hy mer cure 


itself laid out from 


standard bushing is 


his masterplate. g Use 
in each hole of the masterplate, regardless of the hole in 
the jig or in the frame itself. After the holes ar 
cated in the jigs they can be drilled or bored to any de 
sired size and the accura tested ata Lite, 

One of the noticeabl atures of the drilling and mi 
in@ fixtures in this shop is the ease in which the wor 
can by handled An ( Wmnpie « this =< show Wn iO - 
? and 3, where the arms Lcarry the ne rollers ar 
it me ai led, 

These are located 1 1 centér, th 
I wer end ly } SUP ph l | \\ “os 
! ul ley thre ) rvi lened b sh nes io 

shows Ji ' 

nL nS « 1) ] ‘ ] 7 Th \\ ‘ Tih 
‘ er end |k ~ ! | | rit | l er part 
‘ e large cel ‘ | so as to allow thr 

mi te ‘ | ol t at ( ftom and the 
s nto eas en Che lever is 
thy dropped over mto plact e whole arm held se 
cure! osition rd double head s 

Large Sprecran Dritning Mac 

The n hine shown in | sa large si ut adlrillin 

or boring machine of tl ition type, uit about 20 


























Ir Works 


How 
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years ago. This is for drilling the side arms, which go 
on each side of the press and which must be accurately 
spaced in order to secure good results. 

It was designed originally to be a 6-spindle machine. 
T'wo of the spindles marked A were to rough out the 
holes in side arms; the two marked B were to do the in- 
termediate reaming, and the final two marked C were 
to do the finish reaming. The machine was operated for 
a number of years with the six spindles in use, but it 
found that results could be ob- 
tained by letting the intermediate spindles do no work. 

‘The workman starts by placing the side arm, a sample 


was more satisfactor\ 














Ire, 4. LArnage Station MACHINE For Bortnea Stpg Rops 


of which is shown at 7, into the jig in the position 
shown at D. The table is then indexed so that the arm 
is properly Jocated under the first two drills A. While 
these are working he places another arm in at D, After 
the holes are drilled he indexes again so that the first arm 
s at the intermediate position. At the third indexing it 
reaches the points CC and is reamed. Meanwhile, he 
las loaded the machine at each operation, so that the 
drilling and final reaming are taking place at the same 
time. It might be noted that the holes are reamed within 
a fraction of a thousandth of an inch of accuracy on 
this machine, and this has eliminated hand reaming en- 
irely, Adjustable reamers are used and a soluble oil is 
used as the lubricant. 
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The method of drilling and boring the rocker arms is 
shown in A special machine built for drilling 
both ends at the same time and also for facing the inside 
of the hubs, as at A, is shown. After the holes are drilled 
from both ends by the heads B and C, the small milling 
head ) is moved first against one hub and then the other. 
until they are spaced the required distance apart, this be- 
ing regulated by positive stops. This head carries a fac- 
ing cutter on each end and takes care of the back fac- 
ing, accurately and quickly. 

At the same time the larger holes are being bored by 
means of the head #, which is driven by a separate belt. 
It will be noticed that there are two gears on the end 
of the boring bar and that one has more teeth than the 
other. This is a case where differential gearing is used 
as a feed, the outer gear acting as a nut on the screw 
shown near the belt, and in this way feeding the bai 
through the cut at the same time the other gear acts as a 


Fig. 5. 








Griprer Tas Dritiine Jie 


Fic. 8, 
drive, This lines up both sets of holes and produces thu 
pieces in a satisfactory manner, both as regards time and 
accuracy, 


» » 
Row KERS 


Box JIGs WITT! 


The 
apart the required distance by the separators, shown in 
Fig. 6. This shows the drilling jig in place under the 
machine and ready to receive the separator shown in the 
foreground. This is simply fed into place against stop 
screws and held in position by a single knurl screw, shown 
at the corner in Fig. 7. The upper plate, which carries 
the drilling bushing for one end, is drawn down by a 
cam at each side. The operating cam is in the center 
and pulls the plate down by means of two rods, one on 
each side of the cam. This jig is also provided with 
rockers, which allow the piece to be easily rolled over so 
that the other end may be drilled at the same setting. 

Another simple jig is shown in Fig. 8, where the hole 
is being drilled for the gripper tabs. he piece is lo- 
cated by placing the slotted end over the two blocks A 
and bringing the curved opening against the distance 
piece B, this being held in position by a spring plunger 
C. The knurled screw D simply holds the piece down 
against the lower side of the jig during the drilling op- 
eration. 

A simple and interesting method of utilizing an old 
engine lathe for special purposes is shown in Fig. 9, where 
the erank-pin hole is being drilled in a crank disk. Thi 


two sides of the printing-press frame are spaced 
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shaft on which this is mounted is held in two V-sha)» 


blocks and clamped by the cams shown. 

At the other end is the driving gear with the cam cut 
in the inside. There is a hole in this gear which is used 
to locate the pin hole in the disk. The whole fixture is 


mounted on the top of the engine-lathe carriage, all 


MACHINIST is? 
the quick-change socket, the di md 
reamer can be easily interchanged out- 
put secured, 


sil 


lathe. By 
and a satisfactor: 


MACHINING IN THE ASSEMBLING DEPARTMEN’ 


The final machining. or what might be called fitting « 





Fie. 5. Borne 


rHE RocKING 


FRAMI 
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Fig. 6. Jig Reapy To ReEcEIVE SEPARATOR 


of the cross-feeding members being removed, as wel! as 


everything but the hand movement and the rod feed, 


which can be seen on the front of the apron. This makes 


an easv method of locating these and utilizes a machine 


which has outgrown*its usefulness as a manufacturing 


Fig. 7. SEPARATOR IN THE JIG 


doi e in cone- 


the several parts of the printing press, is 
nection with the assembling department. One of these op- 
erations is shown in Fig. 10, where the large holes pre- 


viously bored in the rocker arm, as shown in Fig. 5, are 


drilled. This is practically equivalent to line r 
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und is to take care of any distortion of the casting from 
any cause, after the original boring. The interesting part 
of the fixture is that the boring is done with the piece 
mounted on the same truck which brings it to the assem- 


hling department. 

















Fig. 9. 














Drituinc ror Rocker Arm Pry mv 
ASSEMBLING 


Fig. 10. 
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Douste Surrace PLatres ror ScRAPING IN 


Currrer Bars 


Fie. 13. 


Here the 


whole printing-press frame has been assembled with the 


Another similar rig is shown in Fig. 11. 


separator between the two side frames, as can be seen. 
In this case, a substantial fixture is used so as to insure 
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the final boring being correct in every particular. There 
are two driving wheels using a round belt for transmit- 
ting power to the different boring bars. 

The method of handling is also shown by the overhead 
chain block hung from the small trolley and running 
on the overhead monorail. By means of the two hooks in 
the ring shown, it is easy to handle the whole machine 
and place it in any desired position. 

Still another machining operation after assembling is 
shown in Fig. 12. This also gives some idea of the gen- 
eral construction of the press, showing the rocker arms 


and other parts. The device shown is for drilling for 





4} 





Fig. 11, Fixnat Bortne or Sipe Frames in ASSEMBLING 


the pin which finally locks the crank arm shown on the 
rocker shaft. ‘To allow for any possible variation, this is 
not done until the whole machine is assembled and is 
then accomplished by using a portable electric drill 
mounted in the manner shown. When the exact location 
of the small crank has been determined by this method, 
the crank can be accurately located and the time of drill- 
ing is greatly reduced over the old hand method. It is 
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also much more satisfactory than using a portable elec- 
tric drill without a fixture. 
DovsLe Surrace PLATES 
In making paper cutters it is necessary to have the bar 
which carries the knife an excellent fit between the guides 
so as to insure accurate cutting and avoid all clamping 


action. To accomplish this, the double-ended surface 














DrILLING FoR LockinG PIN IN Asse} 


Fia 12. 


13. is used in seraning in the twe 


plate, shown in Fig 

ends of the cutter bar. In this way, each bearing surface 
is scraped in line with the other, and both of them can be 
made perfectly flat if the plate 
The surface plate can either be likened to a single long 


are carefully followed. 


plate with the center removed, or to two separate surface 
plates so connected as to be in line with each other. 


Some Results of the Use of 
‘“Stellite”’ 


EDITORIAL CORRESPONDENCI 


} 


which is a cutting allo 
Havnes, Ind., 
tured in two grades, one for ma 
other for cast Both 
chromium, cobalt and a certain percentage of tungsten, 


discovered ) 


“Stellite.” 


kelwood Kokomo. is now being manu! (‘e 


and tl! 


hining steel 
iron, erades are composed of 
uranium or molybdenum in different proportions, 

It is of great importance that, to get the highest effi- 
ciency from this allov as a cutting medium, the tool be 
ground correctly. The correct method is to first grind 
the tool to a round-nose form with about 6 deg. front 
clearance, and the upper face ground as little as 
hle, just sufficient to sharpen and give side slope. 

If the upper surface of the tool is ground to any con- 
siderable depth, the best surface for use as a cutting edge 
is removed. 

The illustration the correct and_ incorrect 
methods of grinding a tool. At A, which is the correct 
erinding, it will be noted that very little of the upper 
surface has been removed, while at B, which is the in- 
correct method, the upper surface has been so far re- 
moved that the best surface of “Stellite” suitable for a 


NOSSI- 


shows 
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cutting edge has been removed; the tool has also bee: 


ground with too much side rake. ‘ 
The Locomobile Co., of Bridgeport, Conn., is usi: 

“Stellite” for turning the rear axle tubing, which 

made of nickel steel, 314 per cent. ni kel and 0.30 


cent. carbon. On these tubes a length of 12 in. is n 
chined at a entting speed of 150 ft. per min. 

eed of 5 in. and depth of cut of He In., It has be 
ound that the operator can t n ipproximatel) 1 
hese parts between erindi of the tool, 

Usep on Cast Trow 

The Sprague Meter Co., Bridgeport, Conn., is usin 
the alloy for facing cast-iron meter bodies. The per 7 
eral speed of the part b ne machined is 210 ft. pe 
min. The tool takes a cut of 14 in. and the feed is yy in. 

In the plant of another firm, where it is used on cast 
iron, on a test for thi er of pi between too 


grinding, it was found that on pieces 114 in. long b 


1+ in. diameter an average of 220 nieces could be ma 
1: 1! } } ] 
chined. In all cases the lathe was run at an increase o 
peed of 65 ™ ct ( ~ | cond ~ 
I's »>o I] it-( RO ~ 
’ 
= { wieee. 1% 
~ een ~ «ss Wo " 


A 7 


Correct AND INCORRECT METHOD oF 
CI TING TOOLS 


CARINDING 


e a nerip sl sn 95 er min rchinin 
sheet-metal « <s and ng a depth of cut of 4'¢ in. 
Wilev & Russ Greenfield, Mass.. use it at a snpe« 
0) ft. ner min emoving a cut of 1% in. when jna- 
< ! ov 4 I] s] s 
The practice of A. J. Smart, Greenfield. Mass.. is sim- 
lar to the one just mention This firm has introduce 
an interesting addition to their lathes when using “Stel] 
ite” eutters. Owing to the high velocitv of the part 
being machined, the lathe centers are soon “burnt” o1 
destroyed, High-speed steel has been used for these 


service it did not 
“Stellite” 
drilling out a hole to r 


centers, but though it has proved of 


solve the problem. ‘The firm now inserts a 


plug in the lathe center after 
ceive it, and the parts are machined and excellent results 


have been obtain 
T's 

On malleable 
using it for facing the die co 
cter and a depth of cut of 
matelv 500 collets 


DON MALI [TRON 


ABLI 
. ] ) 1] 
ron, the Russ 


1] 


lets. 


Manufacturing Co 
These are 3 in. dian 
ve in is taken. and 


nnonrTroN 


are machined between tool grindings 


& 
The method of applying rolls to the 
complicated shapes represents the 
of their effective production 


forming of continuo 
present high-water mar 
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190 
Personal Prejudice in Hiring 
Men 
By Joun R. Goprrey 


In spite of all our talk about business being conducted 
on purely business principles and that personality or 
<entiment has no place therein, there are few managers 
” enough to eliminate personal feeling when it comes 
Few are able to remember 


to hiring or retaining men. 
ihat the main object of the employee is to earn dividends 
for the company, and not to please the manager either as 
t» personal appearance, political or social affiliation, or 
cven personal deference if we come down to the last analy- 
sis. 

If the manager is the sole owner of the business he may, 
perhaps, have a perfect right to let his personal whims 
influence the hiring of his men, but too many managers 
of large stock companies seem to look at the whole thing 
is a personal matter and entirely forget that their par- 
ticular job is to get efficient men who can earn dividends 
for the stockholders, entirely regardless of whether they 
wear red or green neckties, or even no necktie at all. 

How heard 


they would never hire Tom Brown again, even though he 


many of us have managers declare that 


was the best man they ever had, simply because he took 


notion of leaving their employ to try his fortune 


ith some other firm, and, as is too often the case, found 


was not for the better. How many man- 


that the change 
veers such cases forget sentiment and personal feeling 
and treat the hiring of employees in a purely impersonal 
Manner ? 

One of 


the best instances of this kind that ever came 


uttention 


happened a number of vears ago, long 
the 


sonalities by pointing to the grand success that was 


toy Dh 


chough ago to prove wisdom of forgetting pel 


achieved in this particular instance, 


isc. ‘ro Bre ConsIDERED 


Blank Manufacturing Co. was in 


The th 
rather a bad way, having tried a number of superintend- 


} 
~fha}) al 


ents without success, and was having difficulty in getting 
out its product economically and up to its usual stand- 
ard. A directors’ meeting was in progress, and among 
other things the general manager read a letter from a man 
whom we will eall Frank Jackson because that was not 
his name, applying for the position of assistant superin- 
tendent. The read it a “turned-down” 


voice, as though it was a closed im ident. 


manager with 


“you know Jackson used to be 
one of our best foremen ; but he left us last year to go with 
a concern out West which promised great things that never 
Now he is down and out and wants his 


a lye tter one, 


he said, 


«Dp 33 
Bex ase, 


materialized, 
old job back, or It is against my policy to 
have back any man who leaves us in that way, and T do not 
propose making this a home for men who cannot get po- 
sitions anywhere else.” 

There was quite a discussion among the directors, but 
no ohne cared or dared to question the decision of the 
roneral manager until the matter seemed to be about de- 
cided according to his views. Then the youngest man on 
the board got up and said something in this wise: 

a new superin- 
that Frank 
that he is a 


“We all agree that this econeern needs 
We all know 
A to Z, 


tendent and needs it badly. 
Jackson knows our machines from 
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first-class man in every respect, and that he can handle 
the work so as to get out products and earn dividends. 
“Are we running this institution for the purpose of 
making money or for nursing personal grudges ? 
“True, he left our employ to go with another concern, 
but simply because he believed he could better his condi- 


tion, just as any of us would sever our connections this 
minute if a much better prospect came in sight. Per- 
sonally, I am utterly opposed to the idea that a man who 
once leaves our employ can never return. If that is the 
policy of this company, it’s high time we adopted a new 
one. That savors too much of the old man-and-master 
days, when every employer was an autocrat in his own 


shop. 
A STARTLING PROPOSAL 


“Now I am going to make a proposal which may seem 
unusual, but which I believe we had better consider care- 
fully. I propose that we write Frank Jackson a letter 
asking him to meet us at the hotel Saturday night; that 
we have a little friendly dinner and that we offer him 
the position of superintendent of this place at a salary 
of $2500 to begin with. 

“T realize fully that that is $500 more than he ever re- 
ceived before, and that he would probably be mighty glad 
to come back at the old figure, or even less, 

“But 
though we were hiring him as a personal favor or an act 


what we want is dividends, and if we act as 
of charity, and beat him down to the lowest figure, it is 
impossible for him to give us his best service or that we 
can get his hearty codperation half as easily as by giving 
him a real welcome and a higher salary than he ex- 
pected. 

“Tam perfectly willing to go out of the room while you 
discuss this to your heart’s content, but I am convinced 
that it is the only logical solution ot this problem, and | 
believe you will agree with me after a little considera- 
tion.” 

Then the old president spoke up and said, “Young 
Han, I believe you have more horse-sense than the whole 
of us together, and I second your proposal and move that 
the invitation be sent at once.” 

To make a long story short, Frank Jackson came back 
us superintendent of that plant 15 years ago. He not 
only pulled it out of the hole, but has made good so ef- 
fectually that he is now general manager of the whole 
concern, which is twice as big as it was then. 

While it is possible that the company might have pulled 
through without Jackson, his knowledge of their prod- 
uct made it easier in every way—and how much better 
and broader the policy they pursued than the one first 
announced by the general manager! 


ens 
machinery trade of Massachusetts has taken a great 
the the banks to fu 
life insurance at for the working people. <Agencie 
established and collect the premiums for em- 
and forward them to the insurance department 06! 
the savings banks. There are now four savings banks wit!) 
insurance departments, and 21 other savings banks and trus 
companies have become public agencies for these four. Mor 


The 


nterest In nisi 


movement by savings 
cost 
have been 


ployees 


than 200 agencies have been established in the leading in 
dustries of the state. There are at present 9026 policies i) 
force, representing insurance amounting to, $3,518,132. Tink 
movement has had a stimulating effect on the great indus 
trial insurance companies, and has succeeded in furnishing 
an opportunity to any man or woman who has some indi 
vidual initiative to secure protection at the lowest pos: ibl« 


cost, 
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Speed, Torque and Power Require- 
ments of Machine-Tool Motors 


By C. kk. 


SYNOPSIS—An outline of the speed and torque fea- 
lures of various shop machines and their relation to the 
h orsepowe r transmitted by the motor to the mach ine tool, 
A discussion of the spec ds found in pract*ce and how these 
are realized in direct- and alternating-current motors, 
Relative importance of torque and horsepower as a basis 
for motor rating. Over-motoring de fined and reasons ad- 


ranced showing wh 7] the ¢ conditions ( risf in many Cases 


Motors of smaller horsepower but with heavy momentary 
lorque when required, might sometimes replace motors of 
larger horsepower rating. Properly to adapt a motor to 
any given machine, these requirements should be used as 


a basis for estimates. 
% 
The power required to drive a machine too] consists of 
A study of 


} 


the horsepower requirements of machine-tool motors leads 


two elements, name:y, speed and torque. 
naturally to the questions related to the speed and 


which the motor is expected to supply to the machine, 


torque 


CLEWELL 


Where the pow? r is to be delivered To the machine tow 


The loregolng items constitut the Dasis tora cdetermy) 


and an inspection of their s 


that In the de 


ation of motor speeds 


f speed alone, a st 


shows at once mon « 
of the driving conditions is important and essential, a 
though the 


simple practical understanding of 


nothing more thar 


the 


Various Weems NnVOILVE 


features of ma 


chine-tool Operation, It nowever, a pont ot speci 


usefulness in gaining a hold on this subject to note that 


the characteristics of the machine dictate the character 
istics of the motor to be used. A brief review of the spee 
requirements of a number of typical machine tools is, 


therefore, useful. 


ADJUSTABLE SPEED 


The speeds commonly employed by machine tools fa 
under the heads ot adjustable, or of constant speed As 
the term variable speed is also sometimes used, eac! 


these three terms should be defined. The term adjustable 
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Fic. 3. 


SPEED SHUNT Morors IN SERVICE 


Anyone can at once appre¢ iate the great importanc of 


the motor speed because on this depends the rate of pro- 
duction of the machine tool it is driving. 
First of all, the speed to be selected for any given motor 


depends on the kind of machine tool the motor is to drive, 
that is to say, on its type and size and on the kind of 
work to be performed. In a general way then to decide 
on the motor speed and its range we should know the class 
of machine tool together with the minimum cutting speed 
also, the maxi- 
f the 


and the maximum diameter of the work; 
mum cutting speed and the minimum diameter « 
work for machines with rotary motion. In 
as machinery with reciprocating motion, the minimum 


such cases 


and maximum cutting speeds should be known, and the 
speed or speeds of the shaft and the limit size of a pul- 
Jey or gear which can be placed on the shaft at the point 


Drirect-CurrENtT SemI-INCLOSED ADJUSTABLE- 


Drum ConTrROLLER MouNTED 
‘Toon 


Kia. 2. 


DiInECTLY ON 


speed as refe rred to a motor mplies a inotor with speed. 


it it may supply the torque to its 


changing devices, so 


machine tool at a nun erent sy ed values. Thus, 
it mav be advisable to drive a lathe at several different 
cutting speeds at various times. Vertical and horizontal! 
boring mills, drilling machines, millers, and the like are 


also subject to various speed conditions and by using 


motor which will permit of the most desirable speed at 


cach viven time, if is possible to reduce the cutting tin 


to a minimum, and also to reduce the time between cuts. 
In Fig. 1, direct- 
speed shunt motors are shown. The speed of such a motor 


urrent and semi-inclosed adjustable- 
may be adjusted by a drum controller as shown in Fig. 2 
and this controller may either be mounted at a point con- 
venient to the operator as shown, or where there is no 
room for the drum controller as a whole, a special attach- 
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ment may be employed which makes it possible to mount 
the handle on the tool. The drum controller makes it 
possible to reverse the motor as well as adjust its speed. 
Sometimes it is unnecessary to reverse the motor and in 
such cases a simple so called faceplate controller may be 
used as in Fig. 3. The latter is less expensive than the 
drum type and the lever motion of a handle is sometimes 


preferred to the drum-controller motion. 


CONSTANT SPEED 


Where speed changes are made on machine tools by a 
eear box, the ordinary direct-current shunt motor may 
be used. This is called a constant-speed motor because it 
maintains practically a constant speed for all loads. As 
a matter of fact, the so called direct-current constant- 
speed motor may usually have its speed increased, say 50 
to perhaps 100 per cent. above the normal rated speed 
by field control provided a drum or faceplate controller, 
as shown in Figs. 2 and 3, is available with the equip- 
ment, and, if the motor is to be reversed now and then u 
drum controller is an essential feature. 

Often, however, the common automatic low-voltage re- 
lease rheostat, as shown in Fig. 4, is employed for start- 
ing these direct-current constant-speed motors and no pro- 
vision is then made for adjustments in speed. The terms 
ow-voltage and automatic, as applied to such a rheostat 
imply that in case the supply voltage is reduced mo- 
mentarily, the rheostat handle automatically swings back 
to the initial or starting position under the action of a 
spring, thus protecting the motor against an excessive 
rush of current when the voltage rises to its normal value 
wain. Under this condition, the motor is stopped and 
must be started up again in the usual manner. 

Turning now to motors of the alternating-current type, 
we find two general classes, the poly-phase and the single- 
Where direct current is not available, alternating- 


Mo- 


tors of the poly-phase type are usually available for two- 


liase. 


current motors have been and are used successfully. 


and three-phase circuits at a number of voltages and for 
25 and 60 cycles. These motors are of the constant-speed 
type and a gear box must be used to obtain speed changes. 
(Controllers for such motors are shown in Fig. 5. Motors 
of this type may be thrown directly onto the line with an 
ordinary switch but they then may take as much as three 
times full-load current and will produce, say three or four 
times full-load torque. A simple starting rheostat, as in 
Fig. 4, reduces the large starting current and causes less 
of a shock on the gears at starting and less voltage flue- 
tuation on the supply circuits than otherwise. 


VARIABLE SPEED 


The more common classes of speeds for machine-tool 
work have just been treated under the subjec ts of adjust- 
able and constant speeds. As the term variable speed is 
frequently heard in connection with motor practice, a defi- 
nition is in place. This Variations In 
speed due to inherent. properties of the machine, in other 


term refers to 
words, to variations not produced by any device exterior 
to the actual machine itself, 

It is sometimes desirable that the speed of a motor 
should fall off with increased load as in the cases of an 
electric car or in crane lift operations, The series direct- 
current motor supplies this need and is hence in general 
use for these and similar purposes. Here, when the motor 
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is subject to a heavy torque demand, the speed falls off 
automatically and hence, although a heavy turning effort 
is required, the fact that this effort is furnished at a lower 
speed, means that the actual horsepower is not so great 
as would be the case if the normal full speed were main- 
tained. 

To the foregoing speeds, namely, adjustable, constant 
and variable, we may add the term multi-speed, which ix 
defined as two-speed, three-speed and so on. Here, refer- 
ence is made to a motor which’ can be operated success- 
fully at any one of several distinct speeds, these speeds 
being practically independent of the load, as, for ex- 
ample, in motors with two armature windings. These 
four speed classifications cover the field as recommended 
hy a committee of the American Institute of Electrica! 


Engineers. 


SPEED, TorQUE AND Horsepower 


Turning now to the relations of speed, torque and 
horsepower, we find that the horsepower delivered to a 
machine tool is made up of speed and torque. A given 
torque (or turning effort) results in iarge or small power, 
therefore, dependent on whether the speed is large or 
small. 

It has been a matter of common observation that nny 
machine-tool motors in use are of a larger horsep@wer 
rating than necessary. This is often due to the eRpice 
of the motor horsepower on a basis of the maximun® de- 
mand on the motor, which may be merely .momergary. 
while the average power inay be considerably below this 























Fig. 4. Avromatic Rr- 
LEASE RHEOSTAT 


FacerLate Con- 
TROLLER 


Fig. 3. 


maximum, Formerly, if a direct-current motor were 
subject to a heavy overload for a short interval, excessiv: 
sparking resulted as a limiting feature. 

Today, motors of the direct-current type are designed 
as commutating-pole machines which have resulted in 
well balanced motors with good properties of commuta- 
tion. By winding these motors with series as well as 
shunt coils, the torque is made to increase rapidly as the 
load increases on the motor, much like a simple series 
motor. On the other hand, when the load is thrown off 
or reduced on a series motor, its speed rises excessively, 
while the shunt winding on these relatively new motors 
of the commutating-pole type limits the no-load speed 
to say, about twice the full-load speed. The motor is 
strong mechanicaly so as to be capable of exerting extreme 
overloads intermittently. 

On account of the availability of motors capable of 
large momentary overloads without injury and also the 
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unnecessary expense of investing in and operating motors 
of larger horsepower than actually required by the average 
load conditions, it would seem that the maximum torque 


which a motor is capable of producing in its relation to 


the highest demand which is apt to be placed on it, 
should be given much weight in the selection of motor 


sizes. This scheme will often make it possible to use 
motors of actual horsepower rating considerably smaller 
than has been the average practice in the past. 

Features Wuicu Govern Horserower 


The horsepower required by a given machine tool de- 


«nds on the rate at which work is done by the tool and 
this, in the cutting of metal, obviously depends, in tur 
on the amount of metal removed in a given time as well : 
the metal. It that the 
harder the metal, the more the power required to remo 


on the quality of is apparent 


the metal at a given rate. Indirectly, this horsepower di 


pends also on the kind of tools used. It is common pra 
tice to express the amount of metal removed in terms o 
cubic inches per minute and this is determined by thre: 


elements, namely, the speed of cutting, the feed, and tl 























Auto-Starter teversing Starter 
CoNTROLLERS FoR PoLyPHASE ALTERNATING 


CURRENT 


Fie. 5. 


Again, the rate at which the metal is 


is governed by 


depth of the 


re moved 


cut. 
. the cutting tools, the machine- 
tool strength, the strength of the work and also upon such 
items as the accuracy desired and on the class of metal, 
that is to say, whether iron, steel, or otherwise. 

As pointed out by A. G. Popcke, the general types of 
tools may conveniently be divided into three classes: 
lathe tools, such as are ordinarily used on lathes, 


and the like; drills; and milling cutters. Further, for any 


planers 


given piece of work, the maximum driving power is re- 
quired by the tool during the period of roughing and this 
maximum requirement is ordinarily for a short time only. 
This means that a machine tool is usually operating at its 
maximum capacity for a comparatively short part of the 


Lime, 


chine-tool builders to apply motors on a basis of this max- 


As previously hinted, there is a tendency for ma- 


imum requirement, whereas with the use of motors cap- 
able of considerable overloads. lowe r rated motors may be 
used with success and greater effi iency and economy. 
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Motor 


to enable them to recommend 


manufacturers desire several particular item 


a motor for any given ma- 
chine tool and are usually willing, under these cireum- 
These 


follows: 


stances, to furnish all the needed information. 


items, as given by one mahulacturer, are as 


1, Type of tool, ie lathe, drill or millet 
2. Kind of metal cut 


Rate of removing metal follows 
(a) Depth in inches 
(b) Feed in inches per revolu 
(c) Cutting speed in feet per 1 t 
(ad) Cubic inches per mi: 
(e) Duration of cut 
(f) Number of cuts per 1} 
Note—(a), (b), (c) and (d) are to be iven for both 
and maximum cut. 


It is of interest to note that wher <mall tools are us 


or light or finishing work only, the power required to cut 
eeneral, the motor need 


metal is relatively small and, in 


« merely large enough to overcome the friction of th 


machine at starting. Motors of 14, 1 or 2 hp. are usuall 
commended in such cases, 
D) TERMINATION O|} llors roOW! 
One scheme advocated fe 1 « eulation of the } ~ 
power required is to multiply the eubie inches of metal 


Convenient means 
ute have beer ile 


removed per minute by a constant. 


mnches per min 


for calculating the cubie 
Vol. 37, p. 510.) The 


multiply the cubic inches per minute value are, of 


scribed in onstants by which t 


wen determined by experiens Ie 


empirical and have 


cast iron, the constant is 0.3 to 0.5: for wrought iror 
machinerv steel, 0.6: steel 50 carbon and harder. 1. t 
1.25: and for brass and othe e atloys 0.2 to 0.25 \ 
usual in such caleulations, some allowance should be mad 
over and above the horsepowe resuiting Trom this est 
hate. 

Similarly for drills, th orsepower may be found by 
mu tiplving the cubic inches per minute of metal cut 


hy a constant which for tl 


various metals, is about donb! 
those just viven in each case. The cubie inches per mir 
ute May be eal ulated by multip ne the area of the dri 


section by the feed in inches per minute, 
It is to be noted carefully at this point, however, that 
the horsepower as found Irom these set rules does not 


necessarily determine the ower of the motor to b 


used, 


heavily loaded for a part of the Time, 


ors 
Throughout aA < el of operations. the tool may b 
lightly loaded 


‘or another interval and not loaded at all for a time 
\s the ratil or is oO erned Thi heat developed in} th 


motor, the proportion of the total 
+] 


operation time at which 
] } 


ie motor is lightly or not loaded, effects a considerab| 


reduction in the horsepo. ired as a Maximum, pa 


er req 
now availabl 


double ful 


ticularly due to the fact that motors ar 


, 
er as much as 


which can success! ( 
load power for a short 
thy 


small as can do th 


It would seeTil that if is ol mare ln 


portance To 
shop management to use motors as 


work successfully, than erroneously to select them consid 


sure of the maximun 


erably larger than necessary to be 
requirement. The smaller motors mean less first cost, less 


and depreciation, and usually higher efficiency. 
In savings of this kind we have on 


interest 
coo man 
f t} 


form of 
agement as applied to thi 
shop, to which 
well worth the time and effort 


machinery equipment ¢ 
} 


earetul attention should bring a ret | 


wmve ved. 
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Reamers for Machine and 
Hand Use 
By CuHas. FE. 


lor most shops the reamer question is important, and 


SMART 


there are different points which have to be considered in 
lhuving or making them. Reamers to be used on auto- 
matic and semiautomatic machinery with inserted blades, 
and shell reamers to ream a straight and round hole, are 
here discussed. 

On these machines a 
often has to be reamed out from 0.005 to 0.02 in. 


stoc] 
The 
reamer shown in Fig. 1 is well adapted to do the work. 

There should be an even number of flutes in a reamer 
constructed on these lines; the shown has eight 
Four flutes would be made of carbon steel and 
four of high-speed steel. In grinding the front end, 
grind the carbon-steel blades a trifle lower, so they would 
not cut on the bevel, and let the four high-speed steel 
blades do all the rough work. The top should be ground 
round on a double taper, one-fifth taper 0.002 in. to size 
(or 0.0005 in. oversize for wear). The 
straight and the last three-fifths of the 
back taper from 0.004 to 0.005 in., as in Fig. 2. 

After the reamer is ground cylindrically to size, the 
llades should be backed off to leave about from 0.006 
0.01 in. The backing-off 
angle plays an important part on a reamer. It should 
be different for each metal; less and bronze 


than for machinery steel and the softer grades of tool 


considerable amount of 


one 


flutes. 


second one-fifth 


whol length 


10 


of the periphery round. 


brass 


for 
stecl, with 19 deg. as a good average. 


Viltd 


noc Arocant bh 
es represent hig 


re pres ont 


4 
-arhbor 


yd i ‘ad 
\ Dotted lit 
/ Pa y speed blade algae 
/ L igh 
\\ of "ea 
oo | \ 


os a 


\ 


ie J ~~. 5 a = 
\Y Sf _ ial 
FIG, | 


After all these operations are done, the high-speed 
steel blades should be either moved ahead, on an adjust- 
able reamer, or with a carborundum or oil stone slightly 
reduced in diameter from 0.0005 to 0.0015 in., for the 
following reason: No matter what material is to be cut 
with high-speed steel, it always has the tendency to weld 
itself to the cutting edge. 

As we want a smooth hole, we let the carbon blades 
remove the few thousandths left and get the desired 
finish, which we could not if the high-speed steel blades 
were in heavy contact with the walls of the material 
being reamed. 

Experience has taught us that no matter what metal 
has to be reamed, good lard oil or a soap compound has 
produced the best holes and with the least wear on the 
reamers. There is one exception, aluminum. For this 
we have had better results with coal oil. 

A reamer ground this way, if solid, can be resharpened 
several times on the flutes without losing its original cut- 
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ting size. If it is adjustable it is obviously much easier. 

The bevel in front of the reamer can be improved by 
grinding as many angles as possible to the cutting edge, 
with the half circle as a maximum limit. A %-in. 
reamer can easily be ground with two angles like Fig. 3. 
This has these two good effects: The chip, if large, breaks 
and the eutting corners are not as acute, which means 
a longer time before resharpening. ‘The reamer in detai! 
would look like Fig. 4, if exaggerated. 


Hanp REAMERS 


For hand reamers the same principle can be applied, 
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SUGGESTED REAMERS 


with the two tapers transposed to bring the longer in 
front with the bevel and the shorter on the back, but 
with only 0.001-in. taper, and a backing-off angle of 12 
deg., as the amount to be removed is usually only a few 
thousandths. 

An arbor for shell reamers which floats and still does 
not lose its rigidity is shown in Fig. 5. The great ad- 
vantage is that there is no taper hole to be ground, as 
with the commercial reamer now ordinarily available for 
the market. 

All the arbors which allow float have the disadvantage 
of allowing a little forward and backward play at the 
same time. It will be seen from the sketch that this 
reamer can take any desired axis as its own without mak- 
ing any changes except a little swing around the point «1 
with S', S? as bearing surfaces. The reamer takes a 
different position only when forced in a hole, not through 
its own weight, as in most other cases, and therefore al- 
ways reams the hole central. 
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Methods of Handling Shop Prod- 
ucts Economically 





By Grora! 


SY NOPSIS—The economical handling of material js 
one of the most difficult problems in the shop and one 
This 
shows the method worked out by a firm which is hand- 
It has much 
that can be adapted for many different kinds of shops. 


which is too often neglected on that account. 


ling half-a-m illion separate prec es a month. 
On page 870 of Vol. 40, there appeared a full page il- 
lustration of various kinds of trucks used in the hand- 
ling of articles during the processes of manufacture. Ac- 
companying this was a short discussion of the import- 
ance of proper attention to this side of manufacture. 
This problem of the handling of material in the pro- 
cess of manufacture has been carefully studied by us with 
the result that 
entire plant beginning with the receiving of the raw ma- 


it has been standardized throughout the 


M. SrroMBecKk* 


various 
have been 


be 


a complete assortment of wheel barrows, and 
kinds of trucks and all 
adopted after a careful study of the product to 


handled. 


tote boxes, of which 


Hatr Mintion Pieces A Monti 


The factory is designed and equipped exclusively for 
norma! 
The building 


making of approximately 


the manufacture of gasoline engines and has a 
capacity of about 1600 engines per month. 
of these engines requires the 
250,000 pieces in the factory and the handling of about 
as Many more small standard parts such as bolts, cap- 

To 
handle this material there are provided about 200 large 
tote 


screws, and the like purchased in the open market. 


1100 large si e steel pans, S00 


dium size steel tote pans, 1500 small size 


ouk tote boxes, 


me 
tote pans, 60 
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UNLOADING AND ASSEMBLING Fig. 2. 


TRUCKS 


Fie. 1. 


terial and ending with the shipping of the finished Cle 
cines, 

Good cinder drives have been laid out after a careful 
study of the yard and are indicated by suitable guide 
Where it has been found necessary barriers have 
been erected to effectually prevent traffic where it is not 
Besides these drives suitable plank walks have 


posts, 


desired. 
heen provided wherever hand trucking is necessary, Fig. 
Dy showing a plank walk in the pig-iron yard, 

Inside of the buildings there are the 
traveling cranes wherever they can be used to advantage. 
In addition to these there is a shop locomotive handling 
cars between the various buildings, in many of which ex- 
In 


addition to the traveling electric 


usual electric 


tensive overhead trolley systems have been placed. 
the machine shop, in 
cranes the larger machines are provided with individual 
jib cranes for handling large castings. Supplementing 
these more prominent means of handling the product 1s 





*Chief product draftsman, Root & Van Dervoort Engineer- 


ing Co, 


SLIDING or Pia- 


Inon Our or a Car 


Fig. 3. PLANK WALK IN THE 
Iron SrToraGe Yanrp 


improved trucks with multiple platforms, 140 flat hand 
trucks, 25 warehouse trucks, 150 steel shop barrels, 8 
trucks for handling steel barrels and 300 hangers in the 


paint shop for suspending small engines. These 
Figs. 4 to 9. 


large oak tote boxes are 


are 
shown in 

The 
at the top 36x57 in., and at the |» 
and are bound with 250x" 


16 in. deep and measure 
The 


ittom 28x50 in. 


are made of 114-in. oak plank 


in. steel bars, the ends of which form the hooks for the 


} 


In addition tO this ti 
band 


crane chain. ev are also reinforced 


with -',x114-in. iron. ‘Their capacity is 3000 Ib. 
safe load. 
The smaller rectangular 


made of No. 


20U x14 in. 


. 4 
neta mes are 


18 The largest of these are and are 


gage. 
The intermediate size are 131 px6l, in, and 
The e are 5°4x4 in. and 3 in. 


6 in. deep. 
are + in. deep. smallest si 
deep. 

The steel shop barrels are made of No. 16 gage aud are 
171% in. diameter and 30 in. high. 


The illustrations show so clearly the convenience al | 
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flexibility in the use of these. It may, however, be of 


to describe briefly the class of work 


some assistance 
to which each is best adapted and where each is 
used. 


HANDLING THE Pia Iron 
Beginning with the incoming material, Fig. 1, shows 
the of the steel trucks used in the 
‘uilding of portable engines. When these trucks are re- 
eeived in ecarload lots the ear is set dire tly opposite this 
frame work. ‘The then the car 
and the trucks unloaded by means of the triplex block. 


method handling 


I-beam is extended to 
Each truck is assembled as it is taken out of the ear and 


turned over on its own wheels and wheeled over to the 
storage vard a short distance to the right. 


Figs. 2 and 3 show the method of handling pig iron. 
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Larce TotrE Boxes IN THE FOUNDRY 
After the castings have been made the larger ones are 
collected from the foundry in large oak tote boxes. These 
form a conspicuous part of the equipment for handling 
They are made of 2-in. oak plank and 
are heavily reinforced by iron bars which at the ends are 


the larger pieces. 


bent into hooks to receive the chains from the traveling 
crane, These boxes are narrower at the bottom SO as TO 
permit their being easily nested when not in use. A 
cood idea of the advantage of this ean be had by refer- 
ence to Fig. ‘. 

Besides providing a convenient means of handling the 
product while in process of manufacture they supply a 
satisfactory method of storing large quantities of finished 
parts in a manner that renders them easily accessible, as 
it is but the work of a few minutes for an electric crane 





Cy? ae 


ke 


0 SE teehee 

















Fia. 5. 





Frat Hanp Trucks 

















hie. 7. MuntieLe PLatrorm Trucks 
This was formerly carried from the car and carefully 
piled, but after studying the problem it was decided to 
make the short steel chute shown in Fig. 2. With this 
arrangement the only handling necessary is the throwing 
of the pig iron onto the chute, which automatically stacks 
it in a symmetrical round pile. It has been found that 
by this means the time required for unloading a car- 
load of pig iron has been reduced from 9 hr. to 3 hr. and 
per ton from 10e. to 4e. 

The handling of coke and sand has received the same 
careful study and the size of wheelbarrow used has been 
selected only after a careful consideration, 


the cost 


Fic. 8. Torre Boxes on Cars 


BarreEL_-HANpDiLING Truck 


Fia. 9. 


to remove such boxes as happen to be on top of the one 
desired. It also provides a safe method of storing parts 
of irregular shape. During the entire time in which this 
system has been in use there has not been any accident 
to any workman due to this system of storing. Fig. 10 
cives a clear idea of the storage capacity of these tote 
boxes. 

Small castings are stored in steel shop barrels or steel 
tote boxes, though the steel more fre- 
quently used in the handling of the product of the screw 


tote boxes are 


machine department. 
A large class of castings is handled on ordinary flat 
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hand trucks. 
special loading boards or platforms are provided, 


To increase the capacity of these trucks 
which 
make it possible to pile two or three or even more layers 
f castings on one truck. This method 
particularly advantageous in the small 


ton automatic department. 


of handling is 
Potter & Johns- 


Usine Trucks By MAcHINEs 
the 
handling of each individual piece has been brought to : 


minimum. 


By a generous use of these various containers 


This is clearly illustrated in Fig. 5, where a 


Potter WX Johnston mac hine and some pulleys are shown 
The rough casting is taken from one truck and put inio 
the machine and when fit shed Ss piled ol to anol 


truck which is then removed to the machine don 


next operation on the pulls This same arrang 


carried out with the lat 


ve Potter & Johnston’s where 
arger flywheels are taken from one tote box and p 
machine and then stored n nother box at the ¢ ( ( 
of the machine. 
In the sto croom, where the parts tor an orde! 
sevregated before any ol the Wol on the order is stat | 
on the assembling floor, a multiple platform or truck was 


found to be useful as in Fig. 7. This consisted first of a 





STORED 


How Larce Tore Boxes ARE 


Fie. 10. 


seTies of shelves made out of about ie or *4-in. iron rods 


hut these were found to lack su 
be substituted. With 


flicient rigidity and gas 


this change these 


pipe had to 

trucks and the steel tote pans do their greatest servic 

This is one instance showing the careful study of the en- 
re problem and how the sefulness of the different units 


their fitness one to another. 


s enhanced by 


There are three sizes of steel tote pans so proportiol 


} ; { 


that three of the medium size will jus one of 


‘rger sizes and three of the smallest size will just fill on 
of the medium size. This is shown in Fig. 6. This ar- 
rangement makes it convenient for the assembler to re- 
move a quantity of the smaller pans from the trucks at 


onee, 
LOADING on Cars 


When the engines have been asst mbled the larger s1Z7e8 


are picked up by the electric crane and placed dire 


on the flat cars which are then drawn by the locomot 
ce) the floor. 


l Lest Smaller s1zes are placed on flat trucks 
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} 
al {i 


test floor. After 
have been tested the larger en: 


’ 
+) ] 
t 


adirectty to thre 


wheeled the engines 
handled by 
oth 


‘These hangers at 


are agaih 


tric crane, The smaller engines on the 


hand are handled in spe ( lal hat vers, 
50 designed that it is possible for the 
every part of the engine 


the painting has been finished 


painter to get a 
Afte 


iis also provides a large 


with the greatest ease. 


} 


storage capacity ior f smaller sizes in such al 


} 


manner as to make anv one of tl 
} 


~ Te 


C engines easily acces 


on account of a Jarge number of properly distrib 


ted switches in the trolley system. 
smaller 


i} 


number of other 
finished 


are a details such as 


the handling of © warehouse and 


ecneies 1} 


shipping department without marring the high quality 


‘ Hhish which f el ive 
] ' ‘ ‘ i] ; 
\ll of these various units are assigned to the different 
} 
irtments and a ( ‘ ‘ } proper 
Cs ¢ ~ race \ =( \\ urs Li\ wids Lo 
ws 


The Mania for Damages 


I} JI. GQ. Dornpini 

It is surprising to what extent the mania for damages 
] s a “ted the 1 5 oO otherwise sane people. ie- 
cent Pa in ‘ ! nece Oo on m - hands weighing 
less than fo pounds Ile was tossing it up and dow 
in his hands, and dropped it on his toe. The toe had 
to i emoved ‘ i damage s t was nbout 10 he started 
Oo VS ( } wil or S700) Coan ou lmagcine sie 
mo sinuos roprietor and @ prose 
re custo 1OSS ila rom a short dis- 
ance: t] Tes is unknown to this juggler 

In anol Cis a! s ( l ither el rly ! 
tleman was nn ( ney ma ! L})- 
ping a @-1n n raosma eater ae 
wore a eaut . ' irkad so ce a Lopacco Nn 
tin ek speed engine 1] 
stood nea ) Stoo Ove ) teh the tapping 
process, his beard ot « g on tap, he walke 
around 1] work ) 1 arm of the drill. 
and kept up w 8 olutions for about four laps 
(forgetting that he had a reversing lever at hand), and 
then fel] lar enouch nd to ha e quite a bunch ol thy 
bluegrass torn from s map. His first thought (if 


took cone 


and it 
him to the contrary. 


premeditated) was damages, 
10 


argument persuade 


In still another case a lathe hand irained )is finger 
nails to take the place o ecler blades. Now he had a 
job that required a : » tons, and a bearing was 
) ed on the shaft meiween the sho ier and the gear 
o be pressed on 0 ) ive about O.OL dn. 

la when the gt cal 1 about 1% in. of the 
should He selected nail on his finger to 
dest the amount of clearanc quilt d and ordered the 
operator to pump slowly | now, when pressing 


on anvthing that a little spring in parts of the press 


] ikes the action il | { De sy = time the Nress 
Pe ted as though it was | ne jor ] mn tl d came up wit! 
hi the thumb nail, which was nearly 14, 1M. 


A snap, catching the 
Nothing would do but tl 
| nal ] 


} 
T lar enoucn 0 ePren se I 


ong. e shaft had to be shoved 


damages wou 


at 


s nail or 


} } 4 . 
S SiIOWTL\ orthceoming, 


e claimed. 


*Gen. Mer. Cleveland Plan¢ Worl 
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stood in a strained position for nearly half an hour, the 
butt his workmen's jokes, rather than lose 
that thumb nail feeler blade. There is no doubt that 
safety appliances are necessary, but such brutally fla- 


of fellow 


grant violations of the rights of good, careful workmen 
still find recognition in some courts, imasmuch as these 
claims must be figured into vour profit and loss account, 
and therefore must be paid out of the earnings of any 
institution. 

The constant worry that the average small emplover 
suffers from such a condition ought to be compensated 
n some form, since but one successful damage = suit 
against him can completely eliminate him in a business 
way and consequently a great many eliminate themselves 


physically. 


Safe Lifting Loads for Chains 
and Ropes 


By Rosnerr Mawson 


The correct size of chain or rope to use when lifting 
castings or forgings in the shop is of vital importance. 
It is often ascertained in a hap-hazard manner, the man 


doing this work, using only a rule of thumb as his guide. 


oe 


i i i 

No. of Capacity I B C dD 
Chains in | Inches in 
1) 17/64 1.375 27/32 1.71 

1.000 /16 1.58 1 1/382 1.91 

2 O00 3/8 1.78 l 7/32 2.08 

l $ 3.000 7/16 2.10 1 13/32 2.44 
' 4,000 2 2.375 1 5/8 2.757 

6,000 9/16 2.54 1 25/32 2.88 

9 & O00 1/2 2.375 1 5/8 2.75 
10,000 9/16 2.4 1 25/32 2.88 

12,000 9.16 2.54 1 25/32 2.88 

16,000 O16 2.54 1 25/32 2.88 

20,000 YS 2.9 1 31/32 3.3 

{ 10,000 iS 2.9 1 31/32 3.3) 

i 10,000 s/s 2.9 1 31/32 3.3 

TABLE I—HOIST CHAINS. HARRINGTON’S PRACTICE 


This is a dangerous procedure as accidents often oc ur, 
and under the best circumstances it places the operations 
on the order of guess-work instead of accurate knowledge. 

In this article are given tables from representative con- 
cerns showing their practice, these will be a help to other 
shops when handling this problem. 


Diameter in inches Load in lb 


} 224 
2 560 
l 1120 
14 1680 
1} 2800 
2 1480) 
1 5600 
of 6720 


TABLE TI.—ROPE SLINGS 


Load in lb. Size inches Load in Ib 


ize inches 


/16 1,680 1 1/8 22,400 
i/8 2,240 1 1/4 26,880 
7/16 3,360 1 3/8 33,600 
1/2 +,480 1$1/2 38,080 
9/16 5,600 1 5/8 44,800 
5/8 6,720 1 3/4 53,760 
11/16 8,960 1 7/8 60,480 
3/4 11,200 2 67,200 
7/8 13,440 2 1/8 78,400 
l 17,920 2 1/4 87,360 


TABLE III—CHAIN SLINGS. TANGYES, LTD. PRACTICE 


Table 1 is complied from the practice of the Edwin 
Harrington Son & Co., Philadelphia, Pa., when using 
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welded chains, the line drawing shows the style of chain 
used, 

Tables 2 and 3 are from the practice of Tangyes Ltd.. 
Birmingham, England when using ropes and chains re- 
spectively. 

The Cincinnati Planer Co.’s, Cincinnati, Ohio, practice 
is shown in Table 4 when using chains for slings, 


A System Or Looe CHAINS 


In Table 5 the method employed by Geo. A. Ohl & 
Co., Newark, N. J., It will be seen that they 
employ a chain sling with an elongated loop A at 
end and a round loop B at the other. The loop Ais 
made so that it will pass through B and is then attached 
hook. The thus drawn tighth 


is shown. 


one 


chain is 


to the crane 
around the weight being lifted. The loops also provick 
Size in inches Load 1n Ib. 
1/4 1,500 
5/16 2,200 
3/s 3,000 
7/16 4,000 
1/2 6,000 
9/16 6,000 
58 9.000 
3/4 12,000 
7/8 16,000 
l 19,000 
1 1/8 26,000 
TABLE IV.—THE CINCINNATI PLANER CO’S PRACTICI 


a convenient method of attaching the chain to the weight 


and also to the crane hook. 


WerIGHTs PAINTED ON CASTINGS 
In Table 6 the practice of the Crocker-Wheeler Co.. 
Ampere, N. J. 
CX lusively for slings. 
A good system has been adopted by them for dealing 


is given. In their shops ropes are used 


(0 jas SSS EH A ’) 
: A 
AM. MACHINIST 
Size in inches 
tor chain Load in Ib. 
1/4 Goo 
3/8 1500 
1/2 2,500 
5/8 1 (MM 
3/4 6,000 
TABLE V—PRACTICE OF GEO. A. OHL & CO 
with the slinging proposition, When the castings are 


brought into the shops their weight is painted on them. 
This provides the man whose duty it is to attach the 
sling, with the knowledge he requires, as knowing the 
weight of the part and using the correct size of sling 
obtained from the table, he attaches it to the casting 
with the certainty that it will be moved safely. 

As to whether it is better to use ropes or slings, the 
matter may be left to the judgment of each respectivi 

Under 1 ton, 1-in. rope 

Over 1 ton, 2—1}-in. rope 2 double slings 

Over 2 ton, 3—1}-in. rope 

Over 3 ton, 5 1}-in. rope 


Over 5 ton, 12—2-in. rope 
Over 12 ton, 20—2}-in. rope 


TABLE VI. PRACTICE OF CROCKER WHEELER 


4 double slings 


shop. When using ropes, however, care should be taken 
to see that they are not damaged by sharp corners on the 
casting or forgings. 'To obviate this, pieces of timber or 
old sacking should be used to cover these corners, placing 
the rope sling over it. When chains are used for slings 
they should be annealed frequently, say every two or three 
weeks if in constant use. If these precautions are exer- 
cised, both ropes and chains may be used safely. 
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Building the Standardized RoverCar 


By Frep H. Corvin 


SY NOPSIS—The Rover Co, is one of the few British as possible. It handles all the boring of transmissio 


makers which has felt pustifi in building but a single shaft holes and also has a se parate jJig-p ate Which take 
model chassis, This has proved successful both from a care of the numerous holes on top. This is held 
mechanical and fnancia poinl oT vie Ww, and has a lowed place by a cross-bar wna screw, Olt end of the bar DEINE 
hhe introduction of many standard methods, which are notched to allow swinging and quick removal, 
hardly possible in shops building a large variety of mod The worm-gear drive cases are machined on a Herbert 
els, The illustrations sho ow some of the work is semi-automatic, as shown in Fig. 3, a special chuck being 
done and also the interesting form of clutch and univer- used to hold the work. There is nothing unusual about 
sal joint used, the oper: ition, but the illustration serves to show thx 
= general details of the won the bor ne har and PAcInE 
That the building of a single model chassis pays wher cutters in the turret a { eneral type of tool holde 
there is a fair market for it perhaps as well as to bu used 


a larger total of different models, is shown by the suc 


: , . : TURNING THE CRANKSHAFTS 
cess of the Rover Co... ol Coventry, England. a town ( SSHAFTS 


formerly the home of bicycles and now a large automobile- The crankshafts are drop-forged and turned with a 
building center. Those who recall the advent of the wide cutter, as in Fig. 4. This is a Gardner machine. 
present form of bicycle with two wheels of the sam with a hollow headstock large enough to take in the whol 
size, then called the “safety.” will easily connect thy rankshaft. The webs or cheeks are gripped in a most 
name of Rover with the pioneers along that line. substantial manner, as can be seen, and, together with 
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is 
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Fic. 1. Dritimne Jig ror Crank Cask Fig. 2. Drittixe Jie ror Transmission Case 


Two of the interesting drilling jigs are shown in Figs. the Jarge spindle, make it -ible to turn the full width 

and 2, the first being for eral cases and the other for « the erankpin, w outa lication of chatter, Th 
cear cases of the transmission. One of the features aim chins below sho es tant cuts wheh can be taken. 
at is lightness of parts, for ease in handling, but ample A little idea of the flywheel turning may be had from 
stiffness is secured by deep ribbing, as can be seen. The yyo 5. which shows the part of a T chive lathe that is 
method of locating the jigs shown in Mig. | is by means making good on this job. A boring, the facing and 
of the side screws, these allowing what little adjustme! l turning tool shown in position. turns the outside of th« 


may be necessary to take care of variations in castings. a i ae 2 

i : = . °7 > wheel and finishes tT Shale tne form tools shown. 

It will also be seen that the jig is built up of separat fea erage ; . 
P ‘ . . » « , 3 Che whole thing 1s stead the central bar fitting a 
Wnts, and the Wav ln which they are Iastened 1s clear] . — : . : ; 
; ; * bushing in the spindle. Other cutters can be seen in 
the bar at tI e right, while the tools in the square tool 
Tacur Rox-Typr J1as post help t ike the scale from the face of the pulley before 


en ee ° ’ ; ) . j ’ i. 
he ewoear-boxy jie is of the box tvne. hehtened as m 1 ormed facing tools get to WOrK, 


shown, 
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PLANING GEARS WITit A Rack As A CUTTER 


A view of the Sunderland gear-planing machine, which 
seems to be making many friends in British shops, is 
given in Fig. 6. The cutting tool in this machine takes 
the form of a rack and generates the tooth form by mov- 
ing tangentially with the gear being cut, which is turn- 

It is said to be rapid and to give 
The cutter, being straight, 


ing at the same time. 


results, roughs 


satisfactory 


MACHINIST Vol. 41, No, 12 
grinding wheel is at work on the corresponding cam on 
the camshaft in the machine. 

The wheel head swings on the large bar, and this also 
forms a rack by which it can easily be moved along to 
any position, by the wheel shown. The notches in the 
smaller bar in front locate the wheel for the grinding of 
each cam. “The swinging of the wheel head is secured 
by a follower which is connected with it at the back. 








Turntina Worm-Gear Driving Cass on 


A Herpert MACHINE 








CraNKsHArr TURNING ON A GARDNER 
MACHINE 


Fig. 4. 











Fic. 5. Turninc FLYWHEELS ON A Lipsy 

out quite an amount of stock each side of the tooth be- 
ing finished, considerably reducing the work to be done 
at that point. 

Two methods of cam grinding are seen in Figs, 4% 
and 8. The first is a Holroyd machine in which a 
<eparate cam form is used for each cam on the shaft. 
These are hung below the machine, as shown, the second 
cam from the right-hand end being in action while the 








SuNDERLAND Gear Crurrer at Work 


Fia. 6. 


The foot lever in front serves to raise it out of contact 
when moving it from cam to cam or for any other pur- 
pose, 

The other method is shown in Fig. 8 
single cam, indexing the camshaft to secure the proper 
timing location of each cam on the shaft. The in- 
dexing is simple, the latch A dropping into one of the 
four notches desired to grind any cam on the shaft. 


and uses only a 
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The method of supporting the shaft ' 
1\ the center bearing is similar mm ’ 
hoth machines, the main difference 
Leing that instead of the wheel fol- 


lowing the cam, the catishatt is 
1 4 


moved to and from the wheel to pro- 


crue the desired shape. 
Tire Rover Crivurer 


There are two particularly interest- 
ing features of the Rover car which 
differ entirely from the usual prac- 
tice on either side. These are the 


clutch and the universal joint, both 





of which are shown in Fig. 9. 
The clutch is inside the flywheel 





and consists of a single hard bronze 
disk or plate A, whicl s riveted to 


the flange B and transmits the power 
hack to the gear box and rear axle. 
The gripping is done between the sur 
laces C of the tly wheel and JJ of the 
clutching mechanism, all the strain 
on D being due to the pressure of the 














Compression spring Koa ting thro ow) 
he levers F. These bear on the annu- 


1 
lar groove in the rine G, which can 








} 
Pra. 9% Detatns or Creren ann Uxiversan Jor 
’ 
| 
- } J. avainst Which the round-encde y show! 
: ol the transmission-shalt bears, this 
> tact at all times by the leht co spril A at the ot 
‘ end of the shaft. Although this clutch is different fron 
‘. any other, in having but a single plate, and that « 
a . , bronze. bearing between cast-lron surfaces, Cc is DY 
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Fic. % Hotroyp Cam Grinder WITIL SEPARATE Fig. 8. Ustina a SINGLE Former on THLE Tonos 
FORMERS Cam GRINDEI 


he easily adjusted so as to give any desired pressure. means a new thing with the Rover as it has Ix 
The clutch plate A is centered over the projection // | successful use for a number of vears. It is not « 
of the crankshaft and floats on this when the clutch is simple, but users credit it with having just the qualit 
disengaged, the loose collar J forming a center or | ng which zo to make up a desirable clutch im an 1 
viece and permitting such end movement of the clutch ' 
\ Barn Uni L JoNr 


plate as mia ln hecessary, 


The end of this collar carries a small flat t rust-piate Che universa joint IS also OL 
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its simplicity and effectiveness. This consists of six steel 
balls let into half-round pockets in the ends of the trans- 
mission shaft, and fitting into six half-round grooves in 
the collars at each end. Care is taken to have the ball 
seats a true hemisphere or nearly so, and the .ix trans- 
verse grooves into which they fit, are ground out after 
hardening, so as to allow perfect freedom of motion with- 
out shake. 

This form of joint allows considerable 
without undue friction, even under pressure, and also the 
utmost freedom to assure varving angles of such degrees 
The action is 


end motion 


is may be necessary In such a mechanism. 
particularly pleasing and the design has proved success- 
ul in every way. 

The 


iutch and also ol 


shows the method of operating the 


illustration 
making any adjustment which may be 


necessary, 
ca 
llas Machine Work an Artistic 
Side? 
By En rropy 


Many lines of distinetly trade work develop insensibly 
1] 


nto the artistic. For some reason or other we all have 

fecling that there is something higher in the efforts of 
the man who paints pictures and carves statuary than 
there is in the work of the house painter and the stone 
mason, Probably it is because there are fewer men 
than can do the former and because so many have the 


abilty to appreciate the artistic without being able to exe- 
cute it. We 


that we like but cannot do ourselves. 


are apt to think most highly of the thing 


ln this same way we look up to a man who can turn 


out a workmanlike job. There is as much difference to 


us between the work of two different men as there is he- 
tween the music of a street piano and of Paderewski. The 
two jobs (ol mac hine work) may measure up equall\ well, 


one may be just as strong and just as well fitted as 


another, but there is a sense of rightness about one and 


wrongness about the other that we cannot escape. Much 
of this comes under the head of what we call finish. We 
do not mean by this that everything which is polished to 
a mirrorlike brightness is finished in the best way, but 


lis, ere sure to look 


that paint in its place and polish in 
After all, the r for a hig 
iron or steel is to keep olf rust. 


right. “son h polish on cast 
The smoother a surface 
the Jess oil is required to slush it until a really po ished 
From the 
artistic standpoint a bright polish on any of the parts 


There is con- 


surface is sufficiently oiled from handling. 


of a machine is not especially desirable. 
trast enough between a painted and a scraped surface 
to look well. And, by the way, spotting in half moons 
has little to commend it from any poimt of view except 
economy. Small square spots, small enough to make an 
impression rather than to be seen as spots from a little 
distance, so that they show what an architect calls texture, 


vive the best effect. 
Somer Ponts IN DestcN AND FINIsH 


In spite of the prevailing practice of many machine- 
tool builders it is safe to say that an enamel paint that 
s shiny is in as bad tase as furniture that is varnished 
A paint that is abolutely dead and _ re- 
ed 


the same way. 
flects no light is just as 
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Outlines are usually determined by the designer so 
far as the principal surfaces are concerned but there are 
a number of things that are in the hands of the workman 
that have an equal part in the appearance of the ma- 
Two of these are the rounding of cor- 
surface 


chine as a whole. 
particularly where a finished meets a 
painted one, and the rounding of the ends of studs, shafts, 
It is natural, where a finished surface 
comes to an external edge and meets a painted surface, to 
round the edge over with a coarse file till the breaking 
out of the material by the tool is cut off and then leave 
it to the painter to do what he sees fit with it. On the 


other hand, the radius of the rounded edge should bear 


hers, 


bolts and the like. 


a relation to the area of the surfaces that come together, 
the round should be parallel and the same radius all the 
way and it should be as well polished as the finished sur- 
face of which it is a continuation. The paint should come 
up to the round on the rough side only. 

Shaft ends and bolt points should be rounded to a 
radius not less than equal to the diameter of the end. A 
little more is not bad, but too flat an end looks as if some- 
one made a mistake in cutting off the stock just as much 
as does one of too small a radius. 

A prolific cause for comment is the failure to keep 
square finished corners up square and sharp when no 
round is required. There seems to be a terrible tempta- 
tion to just run a file over them, which would be all right 

there were a feather edge to take off, but which is atro- 
cous 1£E two parts come together on that line. 


SMALL Points CoUNT 


These all seem like very small points but it is the 
small matters that machinists that 
thake the difference between a machine that has the ex- 
pensive, Way-up look and one that looks as if it ought to 
sell at a discount of Then too it is these 
same small things that determine whether the man who 


are in the hands of 


50 per cent. 


gets the machine to run is going to take good care of 
it or not. If the machine looks as if it had just stopped 
in on the way to the junk heap it will not get the car 
that makes the other kind of a machine last until the 
design is antiquated. 


A Support When Winding 
Springs 
By W. B. GreenLear 

[ had occasion recently to have some long springs 
wound in the lathe and was surprised to find that my 
men were unfamiliar with a way to avoid the springing 
of a small mandrel, which I have been using for a good 
many years. 

I have at times tried various hand plyers and tools for 
winding springs but have always come back to a pair of 
hardwood blocks clamped into the tool post with the 
wire running between them. If I want an open spring 
I set the gears for the proper pitch. 

To keep the mandrel from springing, all that is nece- 
sary is to run the carriage forward until the block of 
wood rests against the mandrel and spring as it is being 
formed. It is possible in this way to wind piano wire 4\ 
n. on a j)-in. mandrel 2 ft. long. 
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Time Slide Rule For Machine Tools 


Vis ..ENKINS 
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quired Ih solving a probl m wit! 1 standard s Cc! , - ol 10 ! ‘ ! oOrrespo 
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Problems in drilling, tapping and thread cuttine ( 
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DO | 


Time Reguirnep ror MiLLine 


finding thie 


In 


iw travel ol 


time required 


the table gs substituted 


1 formula (2) which 
rule. 


Time Required ror Suarern Work 


By letting V in formula (2) denote 


orking strokes per minute of the shaper and JZ the width 


of the work, the time 


-haper is found as explained 


Time Regu 


Lol turning operations. 


IRED FACING 


ror 
rm 
rhe 


radial leneth of the 


time required for facing is found by 


} 
Work, 


Time Reeuirep ror PLANER Work 


The formula for determining the time required for 


planer work is 
LW. y+ V 


1 Pp 





PLANING 
Dm CHES 2.20. 
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for doing a milling job 
for the length Z 
37 presented by the @ scale on 


the number of 


required to perform a job Oh a 


using the 
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equal to 0.1 in. per ¢ utting stroke, forward velocity of the 
table 30 ft. per min, and return velocity of the table 60 
fi. per min. The “rotating” slide is removed from the 
holy and the two “planing” slides inserted as shown i1 
Fig. 3. Set the index 10 on FE opposite 30 on A an 
opposite 60 on F# read 180 on .A; then add (mentally) 
60 -- 30 = 90 and set 90 on FE) opposite 180 on a: 
shown in Fig. 4. The upper slide is now set for the 
speeds of 30 ft. forward and 60 ft. Next, set 15 
in. on @ opposite 0.1 in. on F, and opposite length of 12 
ft. on ZZ read time equal to 90 min. on J), 


il 
} 
| 
as 


return, 


SPECIAL GRADUATIONS 


The feeds on lathes are usually expressed in turns, or 
threads per inch, and if the rule is for setting time on 
lathes it is found convenient to graduate the B scale in 
lig. 2 in thirty-sixths and forty-eighths, and so on, using 
only the values for which there are feeds on the machines. 

There are usually not more than six feeds on a drilling 
machine and these May be easily represented ] 


V sien ial 


eraduat ions. 








ceibowm < 


D 





Fig. 3. 
Fig. 4. 


where 


az time 


n minutes: 


W = width of work in inches; 
L = length of travel of table in feet; 
v = velociiv of table on cutting stroke in feet per 


miu 


V - velocity of table on 


dh) ( 
PR feed in 


This formula involves the 


inches per cutting stroke. 
4 


sum of two variables. v an 


n a slide rule 


I, and in order to perform this operation « 


and express the result on a Jogarithmie axis introduces 
complications in the form of curves, translation lines or 
eraduations on the back of the slide; all of which are 
more or less objec tionable and inconvenient. In this case, 
however, the numerical values of the forward and return 
speeds of a planer may be easily added mentally, thereby 
‘liminating the unnecessary complications found 


rules for this purpose, 


on most 


Example: Find the time required to plane a piece of 


work 15 in, wide, requiring a table travel of 12 ft., feed 





ScaLte Usep ror PLANER PROBLEMS. 


ScaLeE Usep ror PLANER PROBLEMS. 





First SETTING 


SECOND SETTING 


Some speed scales are graduated in sixty-fourths, thirty- 
seconds, sixteenths, and so On, but the feeds given In) 
the machines seldom correspond to these values and it 
is less difficult to interpolate on a scale graduated in 
decimals. 

Planer feeds may be graduate d by notches of the ratchet 
wheel or in sixty-fourths, thirty-seconds, instead of in 
decimals; but in many cases, this is not desirable unless 
a special slide is used for each machine, 

The scale for length of the work mary be graduated in 
twelfths of a foot, giving inches instead of tenths of a 
foot on the “planing” slide: and in feet and inches in- 
stead of inches on the “rotating” slide. 

The time scale may as well be graduated in hours and 
minutes instead of minutes, 

Special graduations have the advantage of clearness and 
less chance of error; but in specializing the rule for one 
machine it is rendered less efficient than a rule having 
decimal graduations when used for another machine. 
There is such a wide variation in the feeds of lathes and 
drilling machines and the feed per notch of planers that 
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it is usually necessary to use a special slide for each ma- 
If the feeds 
are expressed in decimals of an inch on the data sheet for 
the machine, the time setter will have no difficulty in us- 
ing a rule having decimal graduations. 

In some shops it is considered desirable to add 10 per 
cent. to the computed value for the time. 


chine, unless decimal graduations are used, 


This may be 
easily accomplished by moving the J) scale to the rig! 
an amount equal to the distance between the graduations 
for 1 and for 1.1. 

The scales for this rule are easily laid out 
copying the graduations on the lower scales of a 10-in. 
or 8-in. standard slide rule. 


Vv merely 


Building a Sectional Subpress 
Die 


By Gustave A. RemMacii 
Let us assume that we have the subpress an 
the babbitt bearing has been east with the piston in 
place; also that the piston has been ground to a finish 


t. When 


comes out with 


} } } 
= peen rougned ol 


and the base of the press ha 
the piston is drawn from the bearing, it 
difficulty and it will be noticed that the habbitt has a dark 
glazed surface. This dark glaze 
piston bears all over, as the babbitt usually contracts more 
at the The g 


moved by scraping, taking off as little as possible. 


does not signify that the 


bottom than at the top. laze should be re 
the piston is worked up and down in the bearing a 
find 


eood bearing. 


times, we where it bears and serape until we get a 
too 
freely, we must close in the babbitt by means of the nut 
at the top in Fig. 1. is difficult 
to turn the nut when forcing the babbitt down, but as 
there is always some play in an ordinary thread, by tap- 
ping the nut with a piece of lead, we can drive the bab- 


bitt down and the taper will close it in on the piston. 


If, after scraping, the piston works 


Owing to friction, it 


} 


The piston should bear well all over and fit ght 
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ch so that A and BR, Fie. 1 


the centers ot the piston to sw 


cnou machined, using 


Although the 
if should ly 
runs 


true, A 


? 
, can be 
T! 


e@ Job, 


eround from its 


has been centers, 


it still 
cood indicator is indispensabl on this class of 


piston 
tested with the indicator to see if 
work an 
should be used freely, as a few movements with this tool 
will show the slig time when the die 
s assembled, 

If the piston fails to run true the center or centers in 
error shy l ld ld then he in- 
rted press and seat surfaces A and B, Fig. 1. 


machined to a finish. For the finishing eut a keen tool ar 


mm Tin 


Ss 


slow feed she ds ty sed. giving the to time To ¢ 
a smooth, True surtace, Before removu om the lat] 
the cut should be tested for trut 

The base of the subpress, Fig. 2. should be swung on 
the faceplate and all the seats w ed at the one setting, 
The same care ( so is in the preceding opera. 
( Whi =i 1 | ol lathe, creat 
eare should be observed t ve it run true if true work 
= Cesires 

( iy QO S : the die and 

edder, t steadvrest a split shing #, Fig. 11, 
are used, The bus ne gv CS a you bearing and cannot 
Ly spensed with, as the oil grooves in the piston, if hel 
without the bushing, cause it to Jump when they st 
th Jaws « rest 

Test ING ( RICITY 
older D, Fig. 1, may be finished to size, 

ner Tie earance | 1 i ( I shedder at By and 
turning the seats for the sheddey al d die concentric wit 
the part of the holder which rests in the seat of the p 
ton. The Surest Way to have the seat for the die COl 


centrie with all the ier seats is to bore it after it has 


{] 
oun 





been screwed and doweled to the piston, using the split 
bushing EK, Fig. 11, and a steadvrest. The holder for 
the sections of the shedde1 part ¢ , fig. 1, ma i so hye 
a, 
m rc 
\ 
\ “™ 
+ +f >\ 
} } ion ea 
>. | / A DIA 
| 
| 
be | FIG.6. 
j | » 
LA 1-2 Zs FiG.5. 
F1G.4 7; 
Cc \ a, 
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DOG 
mi, Du « hole for the punch and shedder parts 4 
d J), Fig. 2, 


lin the seats, so that a finish cut may 


should be Jeft a little larger in diameter 
by taken later. 

The blanks hor thr Sections ot the punch, die and two 
rerctale 


rs are roughed out, leaving about 0.015 in. on the 


ace for grinding and about 1 In. on the outside diame- 


ter. Lines are laid eut. crossing each other at right angles 
center, as shown In Fig. 7. The in- 


To he 


end aly in. from. the 


tersecting points of these lines are the centers of 


the finished die, prude h. and SO Ol), These ports should be 


prick-punched, and by laving out each section from its 
own center, we can cut into the sections and machine to 
the lines. Before quartering the blanks, the stock on the 


sunch and die shedder are milled away as required ; then 


iting In dowel and ScTew holes, the blanks unre ready to 


ea hi 


allowance for erinding. 


quarter. section should be machined, leaving an 


Owing 10 the method to he Dur- 


sued. the hole in the center cannot be bored, so the 
pieces are hardened, 
GRINDING TILE SECTIONS 
The work is now read for the block shown In Kies, D 


This is made large enough to suit the work, 


and with a base wide enough to insure it standing square- 
Particular 


G and 8. 


ly upon the magnetic chuck of the grinder. 


pwns should be taken to vel it as nearly as Pos- 
the 


the squareness of the block, and unless the sections are 


square 


sible, Hs Squad reness oft the SecTIOns depends Wponrn 


square, the die is worthless, 
Strapping the sections upon the corner of the block, as 
shown in Fie. 8. the surfaces # can be ground, measuring 


to B and to D. Had hole 


Leen bored while the seetions were soft, it would be more 


Crom of from € the central 


euvTee of accuracy 


This side 


over and the operation 


difficult to measure with the required « 


than it is direct from the corner. finished, the 


Lyd eved is” turned repeated on 


the surfaces I, 


the sections shown in Fig. 5. we must 


are ground so that the dowel holes line up 


In grinding 
soe that they 
The 
Mig 


first step for grinding the center hole is shown in 
6. By bringing each section to bear upon the knife- 


edge pieces .1, all the sections can be ground exactly 


alike. Thev should all be roughed first and then finished 


without disturbing the wheel. 


Grinding ttre Ion 


When the el holding 
them 
stock of thi proper thickness are placed between the sec- 


tions are screwed upon a plate for 


, } } } . } , 
whi e the hote and outsicl are ground, preces 0 


tions. kor the die shedder pleces O.OP05 Ih. thick are 


used and for the 
used. When the 


! 


holder it is finished, 


other three, pieces O.O193 In. thiek are 
into ili 


freely in (, Fig. 1. 


eround ne d pul 


die shit lle r ois 
| 


iis the holder fits 
The die shedder has no purpose other than shedding the 
finished 


the hol nN 


clic Ol the blank. SO, therefore, the holder cal he 
ndependently, taking the usual care to have 


holder. 


] 


the center of the sections come im the center of the 


Screwing the sections in position on the plate for grin 


as the position of the 


ing requires the greatest care, sec. 
tions on the plate when they are ground is the same as the 
position they occupy when they are in their holders. 

The erinding on the die 
shedder is shown in Fig. 10. The size of the plugs A 
should be such as will allow the sections when screwed 


punch 


assembly for and 


together by means of the spider, to hold the plugs in place 
and have the slots BR the proper width. When the sections 
ure screwed on the plate so that each plug touches both 
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the 


thick are a sliding fit, then put a round plug 


sections at the end of the slot. and pieces of stock 
O.0195 in. 
in the square hole in the center, swing all on the face- 
plate, locating so that the plug runs dead true and then 
erind the hole and outside to finish sizes, 

In Fig. 
the same as the plugs in Fig. 10. 
left 


The sections should now 


9 the plugs A are used to locate the sections 
In grinding the out- 
no allowance should be for drive, as this will 


cause the sec tions to close in. 
be sere wed and dowel | Mh the ll respective holders. 
HoLpERS 


FINISHING TH 


Tn Fie, 11 method for finishing the hold- 
for the punch and punch shedder, The punch shedder 
is important as it guides the blades of the punch. The 
shedder from the bottom. 
has 


points, and is made 


is shown the 


ers 


punch is pushed through the 
The part # is a 


so as to have the 


steel which been ground 


ring of 


same width at a 


just wide ehough to keep the the punch, other 


parts ol 


than that part touchine the rine, from bearing on the 
shedder. The portion of the punch protruding from 
he sheddey is entered into the die. the part placed 


between the center and the bottom of the punch and the 
just hard enough to bring the 


the die. which has 


center brought to bear 


against 


punch and shedder squarely 
heen screwed and doweled to its final position in the press. 
With the test indicator, the piston hearest the die holder 
should be tested and also the bottom of the punch and 
If they all 
ready to finish the punch and shedder to fit their seats in 


the base of the press. 


shedder. run dead true, conditions are then 


ASSEMBLING 

The top and bottom of the press have already been 
screwed and doweled together, The punch and shedder 
are now inserted in the die in the same manner as they 
are in Fig. 11, using the same ring in the same place. 
In this position the punch and shedder should be pressed 
It will be re- 
membered that the die was left 0.001 in. small. This was 
done to have it a fit for the punch, so that we could per- 


into their seats and screwed and doweled. 


form the preceding operations. These sections should now 
he taken out and ground or lapped 0.0005 in, on all the 
We then have 0.0005 in. 


puneh and che all around, insuring al 


parts which are to cut. will] 


between the 


spare 
clean break and no burr, 

The 
novement by 
consists of 11 members 
Three 


month by 


Pierce Arrow Motor Car Co. carries on the safety 
, This committee 
permanent 
replaced 
chairman, 
The 


having a safety 
The 


members of 


committee, 
safety engineer is 
the 
appointed 
the 


committee are 
by the 
committee. 
intervals of 


chairman 
each members 


there by 


new 


giving a continual change on 


committee is to n a periodical inspection at 


ike 
one week, and report on anything new that pertains to 
safety The inspection is to be arranged by the chairman, 
allotting to himself and members, different portions of the 
plant, so that the inspection of the entire plant will be cov- 
ered; where practical, giving the members portions they are 
familiar with A short meeting is called once a month, to 
talk over various subjects of interest on the safety move- 
ment and to consider the helpful suggestions coming from 
different employees The safety engineer devotes his entire 


time to safety work Besides a rigid inspection at frequent 
intervals, his duties are to encourage, among the men, by 
educational means, the idea of being careful. <A large safety 


contains general no- 
leaflets and actual 
instill the spirit of 
boxes to be used 
safety. The 
has re- 
is given for 
from the 


conspicuous place, 
pertaining to Educational 
taken about the plant, to 
carefulness. Scattered about the plant are 
by the employeees for general suggestions on 
number of helpful suggestions the 
ceived in this manner is surprising No 
these suggestions, aside from an appreciative 
committee 


bulletin board, in a 


tices safety 


photographs 


safety committee 
reward 


word 
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The Men and Machinery of the 
ComstockKk--The Sutro Tunnel 


By G. W. Dickie 


SY NOPSIS—An exceedingly inte resting character in citizens of San Francisco in the pnronosed tunnel and 


connection with the early days of the Comstock lode those who opposed it. 


was Adolph Sutro, who was responsible for the famous Mr. Ralston, who was 
ore from Bank of California. which wis opposed to the tunne). 


at that time at the head of th: 


Sutro tunnel, originally built to handle th 
the lode to the refining works on the Carson River, but hada beautiful country home at Belmont, a little villaw 
used only for draining purposes, This tunnel made pos- 28 miles south of San Francisco; he was fond of drivin: 


sible the handling of water from the extreme depths fine horses and used to drive in to his office from Belmont 


The pumping engines of vari- in the morning in a resplendent coach, drawn by six fast 


which became necessary. 
thoroughbreds, changing horses at Uncle ‘l'om’s Cabin, a 


ous types which were built on this account are described 
and illustrated. They provided problems whe h, up lo 


that time, had never been considered, sii 
x 


Before the demand for big machinery on the Com- 
stock became an accomplished fact in the history of 
that wonderful mining camp, an interesting character 
and strong personality connected with a great project 
that requires consideration in this narrative came into 








notice in Comstock affairs. Adolph Sutro, a German ath 
Jew, doing business in San Francisco as a stock and i 


bond broker, became, through his business dealings, con- 
nected with and much interested in the Comstock mines 
Previous to this time the celebrated William Sharon 
and his financial friends had projected and built the Vir- 
ginia and Truckee R.R., to handle the rapidly increasing 
freight and passenger traffic which the development of 
the mines had created. This was before the constru 
tion of the Virginia and Gold Hill Water-Works. The 
scarcity of water at Virginia City in these earlier days 
had compelled the mining companies to locate their mills 
for extracting the precious metals, gold and silver from 














the ores, on the Carson River, and Sharon’s railroad was 


tc 







































Tre Scrro TUNNEL 
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The project was a big one, but although the financiers 
in San Francisco were not afraid of big things, Sutro’s 


i 


built to transport these ores from the mines to the mills, 
> A F , . » i” on 
which were some 1700 ft. below them and about 10 to 12 : I 
miles distant. The relative positions of the mines and a ill 
mill vertically set Mr. Sutro thinking, for he had been | ad r tiles ae! 
. ; ses at |] H 44) 
edueated as an engineer and out ol his THInkKINe Cann ‘aia ee | ) 
; er , : } 
the idea of driving a tunnel from the Carson River at uf | hod be 
: i pe at | Ml 
the mills to the Comstock lode, which is a direct horizon bw | | 
. : i { : i} it 
tal line to the nearest point of contact would be four ut ff i fi 
-_ ba i) || = ae 
miles, | bah Ml ha 
wad A || ‘ ' | 
1 = Fi r 
baa 
ri Ch 


am 





bs 


—_ 





a 

k 

ee 
A _i 


kk 


dream did not captivate them. The Bank of California 
crowd was in the height of its power then and the Bon- 
anza crowd had not yet become a power. ‘The Virginia 
and Truckee R.R. was making money even if the mines 
were not and to carry out Sutro’s scheme would hurt the 
railroad. Sutro then tried to interest the general pub- 
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. ° ° . —— x a | 
lic in his scheme and endeavored to get them to invest | io WF 
in the shares of the Sutro Tunnel Co.: some of the aglt va u iy : 
methods he adopted to win their attention certainly He! nd ie el } 
f ; : = Sm | Wi ik | 
amused them if they did not get their money; in fact, they 4 ] I} 4] | H lane, 
. . . 4,9 »* - | 
did both. He got a stereopticon, hired Platt’s Hall, a fa- U 4 ’ v We ’ po AM. MACHINIST 
mous central meeting place on Montgomery St., and be- Fie. 1. PLAN AND ELEVATION OF THE PUMPING AND 


gan by a series of illustrated lectures to interest the good HotstinG Works Bui. in 1874 
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esort about half-way to town; in the afternoon he would 
This was a fine ride, as I 
talston on 


lrive back in the same way. 
an testify, having made the trip with Mr. 
two or more occasions, and he made good time, 

Usually the first picture shown by Sutro was that of 
Ralston’s grand turnout with Ralston on the box and 
Sharon beside him. ‘These,’ Sutro would say with his 
guaint German accent, “These are the men who don’t 
Then he would go on to tell his 


the 


want my tunnel built.” 
the railroad’s method of 
transporting ore by hoisting it up 1700 ft. the 
mills, loading it on cars, and then lowering it down 1700 
Having worked up the 


; - . 
foolishness of 


audien eC of 
above 


ft. on the cars to be milled. 
crowd to this point, he would throw a picture on the 
screen, showing a train of empty ore cars doubled back 
on itself on one of the many sharp turns of the road, 
the engine just passing the caboose, the engineer lean- 
ing out of his cab and talking to the brakeman in the 


caboose, and he weuld remark, “Ladies and gentlemen, 
this is Sharon’s crooked railroad. , 

Some vears before this, a sad accident happened. The 
Yellow Jacket mine on the north end had a fire in the 
shaft at the level, which cut off from 


escape the miners below and a number of lives were lost. 


{ 


about S00-ft. 
The horror of this was still in the minds of people. Sutro 
would throw a picture of the burning shaft on the screen 
with the terror-stricken and helpless miners huddled in 
the drifts below. “Ladies and Gentlemen,” Sutro would 
you know what this picture is and I do not want 
to hurt your feelings by keeping it before ” Then 
was shown with the Yellow Jacket Shaft 
but 
the 
contentedly 


say, 


Vou. 


another picture 
TO the surface, showing 


1700-ft. level and 


from the 800-ft. level 


Sutro tunnel at the 


afire 


the miners 


leisurely walking the four miles to. safety 


smoking their pipes, and Sutro would say, “Ladies and 


(Gientlemen, this is what might have been.” So with pie- 


tures and talk he managed to get about $1,000,000 out 
of San Francisco: the rest he raised in Germany and the 
Great Sutro Tunnel was driven through the mountains 


{o the mines between the 1600- and 1700-ft. levels. 


Sutro, with all his peculiarities, was a remarkable man 
and both by nature and early education, a constructor 


and engineer. His tunnel was economically correct, but 


certain moneyed interests were opposed to it even after 


it was an accomplished fact and the Great Bonanza 


had made Virginia City known and celebrated through- 
out the whole world. The men in control built the mills 
for working the ores from the Consolidated Virginia, not 
on the Carson River where the old mills were, but at 
Virginia City, beside the mines, 
sible by the building of the Gold Till Water-Works, 


which brought to Virginia City an abundant supply of 


This Was made pos- 


water, so no ore trains ever went through the Sutro 
tunnel. It came, however, to be a great water drain, 
making pumping possible from depths that could not 
have been reached without it. It struck into a lateral 


gallery connecting the shafts of all the mines and Sutro 
had contracts covering the use of the tunnel for the con- 
veyance of ores and the drainage of water; unfortunately 
for the Tunnel company, the contracts for drainage were 
not remunerative and the tunnel was not a_ profitable 
venture: nevertheless fortunes were made and lost in the 
lt was its function as a water 
the fa- 


fluctuations of its stocks. 


drain that has made it necessary to introduce 
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mous four-mile tunnel and the man who made it into 
our narrative at this point. 


Earty Meriuops or Hanpitinc WATER 


In the earlier days of gold and silver mining on the 
Pacific Coast states, neither great depths nor large quan- 
tities of water had to be dealt with and the machine 
shops around the Bay of San Francisco furnished such 
simple devices as were then found to be sufficient. A 
water wheel, generally a hurdy-gurdy, driven by a small 
jet from some high head, was the usual prime mover. 
A pump-bob of the simplest construction and all of 
wood and a bucket lift were all the pit work necessary. 
Some rigs like this may be seen working to this day in 
placer diggings. In quartz mines water was not often 
available for power and steam had to be applied to this 
purpose. 

Some of the first pumps used on the Comstock were of 
considerable power. The best of the older pumping en- 
gines that I recollect was that at the Savage mine, a fine 
beam engine of about 200 hp., veared 5 to 1, driving a 

12-in. plunger pumps, and a_bucket-lift  sink- 

Ing pump at a depth of 1800 ft. This engine was re- 
moved in 1875 and replaced by a compound direct-act- 
The old engine which was a fine 


line of 


ing differential engine, 
specimen of its type was used for years after to drive the 
machinery of a quartz mill. 

As the mines increased in depth and larger quantities 
of water had to be raised to greater heights, powerful 
chgines and heavy gears had to be built to do the work. 
Some time about the middle of 1874, I. F. Thompson, 
cngineer for a number of the mining companies, came 
to the Risdon Tron Works with a proposal for new pump- 
This 


mvolved us in something bigger than we had as vet un- 


ine and hoisting works for several of the mines. 
dertaken and we had no data concerning previous con- 
struction of similar installations even approaching this 
magnitude; in fact, these were greater pumps of their 
‘ind than had been built anywhere. We had to go very 
carefully into our calculations. It was settled that 14-in. 
pumps should be used and that the depth that would be 
reached ultimately would be 2000 ft. I made the plans 
for these great works which included both pumping and 
hoisting, and fortunately [ have found a lithograph of 
The illustration, Fig. 1, is from 
I may state that I my- 


the original drawing. 
a photograph of the lithograph. 
sclf redrew the plans used to illustrate these articles 
and many others also on the lithographic stones in such 
spare time as I had in those old strenuous days. To 
realize the amount of labor this involved you must think 
of drawing a plan of a complicated mechanism upside 
down backwards by gas light with a greased pen after 
a hard day’s work. The arrangement as shown may be 
taken as representing the best we had done previous to 
1875 with high-pressure expansive non-condensing en- 
vines. It turned out that identical sets of this machin- 
ery would be required for the Silver Hill, Dayton, Cale- 
donia, New York and Ophir Mines, and we undertook to 
have all five sets in operation in 12 months. 

The built from the 


and were of the following dimensions (see Fig. 2): En- 


five sets were all same design 
vine for pumping gear, 24 im. diameter of evlinder, 60- 
in. stroke, fitted with double beat valves and variable eut- 
off. The illustration, Fig. 1, shows the arrangement of 


gearing; this consisted of two pinions 24 in. diameter 
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md | t-in. face » gearing Into two spur wheels 168 in. di- 0 pal work Lo eepy moth . i niust ‘ <4 
ameter and 14-in. face. The pitch of the gears was 4 in. very slow indeed.  Geare rines fi mping from 
The w ristpin for the connec ting-rod or pitiman Was 8C- ereat depths should, therefore, ive tly ups Tae 


cured in hubs on the arms of the spur wheels; there were very large and run very slow or the frequent eakdow 
two sets of hubs, one giving a stroke of 8 ft. to the pumps = and consequent delays we oon condel the why 
and the other a stroke of 6 ft. The fivwheel, which = system, as was suo Si ed on the Comstock. Ol 
was 14 ft. diameter, weighed 20 tons. Behind the pump- tunately L have a card, owing seve 
Ing gear a winch barrel was arranged for handling pumps — consecutive revolutions rine « eo 


nd pit work in the shaft. mping sets 1 ! Y . 


The hoisting gear consisted of a horizontal slide-valve — ers one complete «i st e of the pump. as the pump 
cngine with 20 in. diameter of cvlinder and 30-in. stroke. made six double strokes minute ; the engin 
Two pinions on the engine shaft geared into spur wheels, evolutions per n ti () ca 0 of the revo- 
the spur wheels being oh separate shalts, ear h shaft ha lutions are on one ¢ ( | ( ‘ (| three are ¢ 
ing a brake wheel, Flat ropes were used 6x in., the other. \ carefu of this ecard show 
wound on a spool between the gears and the brake wheels — effects of the weight of the pitmans, and pit work, 
These were balanced hoists, one cage coming up while. the power developed in the ceyvlinde spite of the 20-ton # 
other was volng down. Every care was taken to mak wheel. The speed « the eng * Was Ihaimtamed heat 
these works of a most enduring character. The foun- constant by an ordi ent rt vovernol In tl 
dations and the bedplates were of a most massive de- particulal case there was 1400 [t. of pit work in moti 
sign. The weight of the machinery in exch surface set and an attempt to increas mp speed from 

as 325,000 Ib. and the pit work weighed 400,000 Ib., ex- ouble strokes per 1 { { sulted in a 












































CIUSIVe OT wooden parts, Which latter Were s pile reakauow! ane iste el | t 1 } ( 


iines, type of pumping engime o the Comst 
If these engines had all been fitted with condens 


and the number of strokes made by the pumps Kept wit PHe Dirrerenriar | PENG wane 


in the limits of safe working. it would have been a hard The pumping engine t ' m attention 
matter to have beaten them in their economy of fuel when several of the mines lepth wl 
In pumping from deep mines, the great weight of the pit the geared type was no | elia and which beg 
Work, which is of so much importance in at direct-act to take its place at th ! ! ( the deepest mine 
ne System, Soon proves the destruction of th ceared on the Comstock was that ‘ } ev’s Patent ID 
system. In driving from wristpins fitted in the arms ferential Pumping EF it | | { eneime 
of two large spur wheels, as in the example T have just nown in two distinet types. 1 sinele- nder and 
eiven, the accelerating and retardi Yr ol the motion in compound engi When i me to desig | t\ 
parted to the great mass of pit work must follow that of engine for the Comsto« mines, thi types | ty 
thre wristpin, which it will do only up to a certain rate provided to meet all the conditions. O 
of speed. This rate of speed is determined by the weight der type only two wer t that T remember: both « 

{ the structure set In motion, the speed at which it is these were built by the Union Tron Works One wa 
moved, that is the number of revolutions, and the at the Consolidated Virginia and California Combination 
streneth of the parts. Consequently with geared pump shaft and the other at the Lady Washington shaft. T 
ng engines working at great depths with a heavy mass cylinders were 56 in. diameter and 8-ft, strol e, using 
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i20 lb, steam pressure. The steam was expanded as far 
as the weight of the pit work and the piston speed would 
admit, which, in these cases, was not much; after mak- 
ing the stroke the steam was exhausted into the atmos- 
They 
ental and double-acting, operating the pit work through 
pumps. 


California shaft 


phere as in an ordinary steam pump. were hori- 
i right-angle bob working a single line of 14-in. 
The engine on the Consolidated 
did not work lone before it was compounded, 


and 


Of the compound condensing ivpe several] examples, 
both beam and horizontal, were built. In this tvpe the 
steam was expanded to a much greater extent than in 


the single-evlinder tvpe. the use of two evlinders making 
veloe- 


and the 


this possible even when the load was ligh 
use of comparatively 


ity small. They admitted of the 


1 


pressures, which, in conjunction with the 


high steam 
igh degree of expansion, gave them what was considered 
at that time a fuel. 

The third type was the compound noncondensing, two 
These were the same as 


creat economy of 
or three of which were built. 
the second type, but without the condenser: where there 
was a possibility of obtaining condensing water, this tvpe 


Was never recommended, 


In regard to the design of pumping plants there was a 
standing question of dispute between the Union Tron 
Works and the Risdon Tron Works which enabled mine 


superintendents to determine whether a plan sent to them 
brain of I. M. Scott or G. W. Dickie; 
Mr. 


rotating 


eminated from the 
that the 
Scott always wanted the 
Mr. Fair, 


his 


a flywheel. 


lal bv a 


was presence or absence of 
stroke control] 


at the 


inspirations 


head of the Bonanza 
crowd, always had Mr. Scott; 
this led for 
working in a flywheel of which the great pumping en- 
gine installed at the mine was a striking ex- 
ample; the history of this demands a place in this narra- 


shaft and flywheel 
from 
sometimes to rather strange arrangements 
Virginia 


tive. 


THE VirGInta MINE ENGINE 


Mr. Thompson went to Europe and particularly to the 
British Isles to examine pumping and hoisting machin- 
cry on deep mines. Joseph Moore, of the Risdon Tron 
Works, had a brother, Ralph Moore, who was at this 
time, 1874, Government Inspector of Mines for the West 
of Scotland. Tle introduced Mr. Thompson to a style of 
pumping engine which had then obtained considerable 
This 
engine was patented and manufactured by Mr. Barclay, 
Mr. Thompsen was so im- 


popularity among the mine owners of Lanarkshire. 


of Kilmarnock, Scotland. 
pressed that he ordered from Mr. Barclay a very large 
engine that would work a line of 15-in. pumps to 2800 
ft. It was a compound engine and its distinctive feature 
was the method of attaching the engine to the pumps. 
This was accomplished by means of a long beam or girder 
which extended over the shaft far enough to receive the 
upper end of the spear rod and from that point extended 
into the pump about 60 ft.. 
here the journal pins on the inner end rested in pillow 
The high- 
diameter and %-ft. stroke, 
diameter and 
the pumps were to have a stroke of 9 ft. 


back house a distance of 
blocks supported on a pedestal of masonry. 
12 in. 


vhile the low-pressure evlinder was 78 in. 


pressure C\ lind r Was 


S-ft. stroke: 

As the engine was double-acting, the pit work, includ- 
ing the operating girder, had to be balanced sufficiently 
to make the up-and-down strokes equal for power. The 
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low-pressure cylinder was placed as close to the neck of 
the shaft as the security of foundations would permit 
and the high-pressure cylinder was placed close behind 
it, the piston-rods of both cylinders being guided bv a 
parallel motion of the well known James Watt type. 
Such was the engine ordered by Mr. Thompson, but he 
had still to find a place for it and that was not so easy. 
Neither the Works the Risdon Iron 
Works would engine built abroad and 
the directors of the mining companies at both ends of the 
Comstock did not care to take any risks where the engi- 
neers, Whose opinions they had always been guided by, 
would not recommend Thompson’s foreign engine. The 
points of superiority claimed by the Barclay engine were 
that the maximum stresses were greatly reduced by ex- 
pansion in a second cylinder, that the foundations were 
not so expensive and that the engine itself, by dispens- 
ing with the beam and substituting an overhanging lift- 
ing girder, was less costly. I have a letter written by 
myself at the time to one of the best known superinten- 
dents on the Comstock, from which I quote the follow- 
ing: “As this engine (the Barclay) may be introduced 
to the attention of mining companies in this country, 


Union Tron nor 


approve of an 


and as there are no Cornish pumping engines at work on 
our mines with which to compare it, we will have to com- 
pare it with the horizontal differential pumping engine 
built by us for the Alta mine, or with the beam differen- 
tial pumping engine built by us for the Lady Brvan, 
and f 

mentioned, the horizontal compound can be built just as 
cheap as the Barclay and will work as well, with the ad- 


or engines of moderate dimensions such as I have 


vantage of being able to work double spear rods bal- 
anced, which I think is an advantage of some impor- 
tance. For larger engines the upright cylinders become 
necessity, and we must compare the Barclay with such 
Here in 
the matter of the foundations (unless the nature of the 
ground favors the underground beam), the Barclay en- 
The lifting girder of the Bar- 
engine will also be cheaper built than the regular 
the 


cam engines as we have already in operation. 


eine has the advantage. 
clay 


heam of our beam-engine arrangements: otherwise 
cost of either engine will be the same, ihe finish being 
equal. As to the relative economy of either engine, there 
is nothing in the design of the one any more than in the 
Well loaded 
the beam coMm- 
pound will give eood results, creat deal 
for the Barclay engine when I state that it has become 
a formidable rival to the Cornish engine in situations 


other that ean affeet this question. and 


properly worked, either the Barelav or 


It is saving ¢ 


where the latter has been in undisturbed possession for 
three quarters of a century. Let it come amongst us and 
we will either beat it or admit its superiority.” 

The above shows the spirit in which we discussed the 


engine problems of the deep mines of the Comstock. 
x 


What Can a Man Carry from 
One Job to Another? 
By E. F. Tlenry 


If a machinist is caught lugging a lot of lathe tools off 
in his tool chest, simply because he had them in his pos- 
session and ground them to suit him, we call his act by 
a rather unpleasant name. If he had worked in the last 
place a number of years, and kept his eyes and ears open 
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he probably gained two kinds of knowledge, one the ki 
that comes to every man from experience and familiarity 
with machinery and its operation, the other the peculiar 
things of that particular shop. To the first he has an un- 
questioned right, it is only the accumulated experien 


} 
} 


that should come to everyone, but the latter is someth 


that is his only because it could 
he was to work intelligently. The 
largest asset. Having it, he is of 
or the competitors are apt 

What about the man that hires him solely for this last 

Or, for that matter, w man who finds 

cut in any way about his competitor’s shop methods with- 
out the latter’s knowledge ? 
who would deliberately send a man into the employ « 
at he 


There are few wo 


not be kept from him 3 
latter is his 


value to any competitor, 


a] 
also 


Think so, 


} 


asset ? iat about a 


Thre re are lew people t (J 
with the idea t] 
their methods and bring them back. 


a job, but after th 


years at 


another concern would spv « 


} 


men who would take su 
worked for the X. Y. Z. Co. 
come to think that 
cannot help bragging about it 


for several Lh 
their wavs are the best 
to the A. B. C. Co., es- 
pecially if the foreman has just called them to account 

Then the 


Wavs, they 


some weird way in which they did a job. whole 


, 


thing comes out. 

The fortunate thing about the case is that the A. B.C. 
(‘o. is usually safe because it takes a pre tty eapabl 
and do it successfully. 
For are all different 
from each other. If it not for that, any base-ba 
coach could make a second Matty out of 

We recognize this in 
literature, but we fail to see it in me- 


man 


to use another man’s methods 


some unknown reason, we made 
were 
any dub he hap- 
pened to pick up. sport, in art 
and in musie and 
chanics, Whereas there is just as much reason for s 
posing that our foremen and even workmen down to the 
last helper share in this temperamental variation. There 
are some machine-shop operations that seem to | 
standardized that they will never be improved upon, but 
i look back over the past 20 years shows so much change 
in ways that we thought then to be immovably fixed, 
that it is not wise for us to assume too much as to whiat 
we are doing today in the simplest matters. 

If the ethics of the case indicate that a man should not 
carry shop methods from one job to another, what are wi 


eoing to do about it? If 


a shop is prosperous, its man- 
4 4 
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agement will not be apt to s t its workmen 01 

such basis, but if may select its foremen on that sis and 
it is very apt to pick its superintendent just that 

In this last case, the man will almost always « 

the shop methods are his a that he merely loaned 

to the company for which he previously worked. If that 
s true, no matter what his pr ti ; then he will bi 

to his hew employe s onl \ iT and if ] is not 

fone lye \ mad thy nue his persol cle eli itt hl ny Wi 

bring only the best of his former methods and add to then 
ie methods that the new surroundings in which he find 
imself suggest. There is little danger that any int 
ent competitor will do ; {] that is either harmf 


or that is unethical, when it hires a man in any positio 


to lea ec anoth r s| op. Bi i e if the man is capable o 
reproducing the results obtained in the first shon it 
ore than lik ly that l plied the brains himss 
‘ that he at least learned to use his brains independent 


rs 


Turning Cotton-Spindle Bote 
tom Rolls 


Kprrorral (0 SPOON 


+4 } > 

“SDE iM) a } rman r¢ HpDerhnnaps ei! 
] 

nh. 1ong 


almost an 


Thes 


and they are coupled toget 


} ’ ’ , ' ’ 
mber, according To the ( th of 7 rien iL 


rolls have al square lye le WW ¢ ( end and il correspond 

e squared end ¢ T ot 

The liagram, Fie. 1. sho { ‘ ed-end roll. w 

s turned up first. After this turned up, a short end 
roll is fitted into the squared hole and then turned so 
s to insure the alignment twe The roll ha 
not been completed, but. when two are coupled together 
as iD Fig, z, It 18 : ( t t] ame time thy othe: 
piece is being roughed out | shown better in 
Fie. 3. which gives a ton view of the machine so as to 
show the tooling. 

The changme ol these | Is done ( ckly L cam 
actuated spreader forcing them apart at a 


After the operations are completed on these 


G 
f 
——_ 


| ee ee oe 


























| I 
oe) 
a i, on ———_~_] 
| 7 
K fe M N b ; 
| 
|_| 
] 
i 








eared-end = rol s taken oll, and aé tresh ro 
the head 
the driver in thi 
turned. Only 


different rolls 


The first ro < placed next to 


| upled Oli. 


stock end of the machine and acts as 


heing 
the 


together in a 


ame wavy, while the fresh roll is 


in this way can the true running of 


insured when they are coupled long 
“CTIOS, 

In the first 
krest 
Il. The tool .1 is 
rest L. B turning the diam- 


Then the shaft is 


started at IP 
the 


started at the 


set- the 


Fig. 1, tool // is 


thrown in as 


up, 


the bac heing soon as tool has 


end of the 


passed the re 
shaft and turns up to the bac 


eter (| at the same time. necked at 


(; with the tool &, and the tool / started at this point, 
while the tool / starts at the end of the shaft. It is then 
necked at / with the too/ A, and t tool O turns the 

c at N. 

In the second operation, Fig. 2. the tool .1 is started 
at Band run until the backrest can be used, then the 
tools (. DP) and K&. all on thre rst cari ire thrown 
nto action 

While th inst carriage is at Work turning the am 
eters ’, G, // and 7, the template is t whoinand J. A 


L, M,N, O and P turned. T 


(J with the TOO! }? ana S Turned W thy the tool 7. while 


the surfaces U and V are formed with the tools W and WV. 











Fira, 


Down on Latue Ser Up ror Jor, 
LENGTH OF WorkK 


3. VIEW 
SHOWING 


It makes rather an unusual problem and it is gratify- 


ing to note that the total time from taking one piece off 
the floor to picking up the next piece ready to turn, is 
but 5 min. This method was worked out for a lare 
textile-emachine firm in the Manchester, England, dis- 


trict, and is reported as being satisfactory. T 


lis is par 
ticularly gratifying as the firm in question had rigged 
up lathes especially for this work and were turning the 
This, coupled with the fact 


the 


rolls out in very good time. 
that the handling time was a considerable portion of 
total, made it all the more difficult to compete. 
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Through the Inspector’s 
Gage 


SLE 








T 1? tal 


tool and the grinder a refining tool. 


today on much work should be a roughing 


fullest use of thev should be 
stored in some easily get-at-able place and it is as wel 
that a 


they 


To have the patterns, 


careful check be kept on the number of time- 


are used, thus ones not used can be discarded easily. 


While considering the safety-first movement, it might 
be as well to remember that other places besides the shop 


are not free from danger and the drafting room is one 
of these. Draftsmen should take special care when the 
ave to go into the shop. 


\\ ith 


= guaranteed, and as the steel belt is about one-third the 


steel belts a minimum efficiency of 99 per cent. 


width of the ordinary leather belt. the pulleys are nar- 


rower and lighter. In setting twisted-stee] belts, the dis 
tance from the crossing point to the shaft must not 1x 


than 70 times the width of the belt. 


less 


The idle 


and should be 


dead 


Careful study in 


time on automatic machines is a loss 


reduced to a minimum. 


connection with these machines and the assemblv of all 


requisite tools, jigs and fixtures for the next job 


before the first is completed will reduce this waste tim: 


very materially. 


In the design of small cast-iron gears, three varieties 


are possible, plain, web and arm, and the variations of 


these designs are almost infinite. It is usually consid 


ered that the saving of metal rovers the design of the 
year, Whereas on closer consideration of the question if 


would perhaps be more advisable to consider the pattern 


making as the deciding fact in gear design, 


Graphalloy, a new metal, which has recently been pro- 


the construction of sel 


duced for f-lubricatine bushings. 


and which is pure graphite impregnated under pressure 


with cit] er hahl itt, lead, hronze or copper, has the fo) 
lowing mechanical properties: 
Increase of weight due to impregnation, percentage 150 
Percentage of metal in graphalloy by weight fie 
Percentage of metal in graphalloy by volume 25 
Compressive strength of graphalloy 14,000 lb. per sq.i 
Modulus of rupture : Lene 12,500 

Ilow manv of us, if we were sure of three square 


meals 2 day and a comfortable hed, would work at ans 
regular job? We might work the rainy days, but we would 


loaf 


certainly on the fine ones, and when it came to the 
f a really unpleasant duty, we would all 
“pass buck” and that 
It is necessity which keeps the great bulk of humanity 


Its presence drives th 


performance « 


duty would remain undone. 


the 
turning the wheels of progress. 
poor man to action and lack of its incentive spoils many 
a rich man’s son. 
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SUE UTA ee E Hedda “4 
Letters from Practical Mer 
actical Men 
2 mm TTT LEE SCC 

A Combination Micrometer Cutting Steep Lead Worms 

Scratch and Height Gage The followin: 5 ea dial 

In the combination scratch and height gage show! ait at sb apy 
it will be readily seen that such a tool has an advan- It is on Hoy that 1 ehomenal + CSS ald pe. 
tage over the size blocks which are more commonly used ‘ lar adaptlabiiity of the eb riot or separate mae 


hh laying out Work. It has Deel the object ol the die- ‘ rie tEeye al Piette t I t I ( \ 1 ana 























signer to make the gage that would register 0.0001 in, Wermwheel speed-reduction ‘ irsare | 
and stav accurate. The method used in fastening the bar actured in great numbers standard sizes and supplied 
to the base brings it at right angles with the base without ompiete to owners ¢ leTories an e It is { 
squaring the truing when assembling. ( 

A standard Starrett micrometer head is us 1 which al- sua Phiacle nt ba ops connected with I 
lows for adjustment. The divisions on the barrel are num factories, 

COMBINATION Micromerer HEIGHT AND Scrat G 

bered Opposite Irom hy regular, and the « isions on the | uve ‘ ‘ 1 tiing o ores oO] 
head should also be numbered opposite from those « thr orms > ft Is ead and wit 
regular head. This can be done by the makers at a sma triple and qua ( e used Was 

I have provided an extra piece which is clamped on tl arias strength ; Holt Tr ( irts were con- 
par when being used ior scratching, the other beng “4 cerned, 1 Was It | 1 1 ‘ ecls and change- 
for testing lh ights only. i gdetaiis WV ce hot et] cnet to cul 

Four height bars are used to take in a range of 5 orm wit i a ! 0) 
The micrometer will register anything within one it ‘he job co 
ten-thousandths. Then for over one In the ome onon Glesire ‘ ere ers 
block is used: from two to three the two-inch blo Oo purchase ave ’ the, but althou 
used, and so on. The great advalitage aimed for t endl I  - I : el designed ( 
tool is the quick Way 1) which work can be laid out, a Lender ‘ I lis ¢ Lan eads as those 


the little chance of making an error. When using 
s1ze blocks and scratch bar it is difficult to hold the work e spring of the wheels thei s and the quadra 


to be s« ratched and slide the scratch bar and blocks along ! DIS connecter vit thie ange-w lec system rr 
a parallel line. This gage eliminates all chance of tip- sulted in a worm with a face of a wave-like form 
ping the seratch bar as often happens when usi o the ilso gave an uncertaint ol cking up the thread. 
blocks, ng trequent and expensive breaking of the to | 


W. FE. Barnarp ept the toolroom busy We then went back to the 3¢ 
Brooklyn, XN, =; n. lathe and provide “in e¢, stron a re rie re ul 
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ite equal TO the etheient and economical 


! 
was @y 


nm higher than 18 in. 


The method is shown in the figure. The chuck plate A 


s provided with a spur ring B. This ring has 98 teeth. 


(he lead screw is % in. pitch and is supported rigidly 


the bearing (’ close un to the pinion dD. which has 


| teeth, This pinion is the second driven wheel of a 
ompound set. 

\ heavy quadrant is fixed to the lathe bed and carries 

a shaft FB: on the end of the shaft is a first driven 

vheel of 14 teeth. On the other end of the shaft E the 

fixed. This second driver is the wheel 


second driver is 
that 
the lead of the worm to be 


number of teeth to sui 
An extra 14-tooth pin- 
1] 


on 1s provided on an idler stud for the purpose of cut- 


and must have a 


eut, 


is variable 





tine a worm having a left-hand thread. 
The gear and the method of calculating the number of 
teeth wn thre var ( \ 4 (Ti second driver) Is CA- 
( 
er 
( 
r 
C C 
N 
4 ( 
; ( ) oe 
) ' sia 
C ¢ ‘om! aad 
: , 
vA 
J 
A 
C nos 
‘ 
Ty B 
{Cc 
nc HueNSt 
Currie Stree LEAD Worms on A 36-INcit LATHE 


ceedingly simple and may be recommended on that ac- 
count, as well as for the abnormal strength of the details. 
Take an example, to cut a worm with a 14-in. lead 


and with four threads. The ratio of lead of worm to the 


, , ie 
ead of the lathe is 28 to 1. 
No. of feeth an first driver 98 
No. of teeth in firs reven 1 | 


Ratio r lo l. 


We require, therefore, a variable wheel to mesh with 


1 


wheel | screw) having a 


the second driven 
atio of **/, = 4. The 
teeth, the wheel for the second drive of the compound set 
is 14 & 4 = 56 teeth. In fact, as will 
the rule is and ha be obvious depen de d on that lor 
inch of lead of thread to be cut four teeth are 
required in the second driver. 
By the acquisition and adaptation of this gear (which 
may be easily adapted to any ordinary engine Jathe) 


(Ol the lea 
second driven wheel havine 11! 


be easily seeh, 


every 


we were able to divide our worm-cutting expenses by 
ihree—in fact, beside cutting the worms for our own 
actory we supply the trade. 

The lead is divided up into its respective threads of 
two, three, four or five, as may be desired by running 
he saddle back to a constant stop at the tailstock end 

the job, and driving the worm from specially provided 
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pins fixed in holes and divided round the faceplate as 
shown. For one start use one pin all the time. For two 
starts use Nos. 1 and 4 pins. For three starts use Nos. 1, 
2 and 3 pins. For four starts use Nos. 1, 2 and 3 and 4 
pins. For five starts use Nos, 1, 2, 3, 4, 5 pin, and so 
on, for any number of starts. 

J. T. Towtson. 

London, Eng 
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Grinding-Wheel Truing Devices 


ln an instructive article on truing and dressing grind- 
lh appeared in a recent 
other things, 
diamond in a 


me wheels, whi issue of Grits 


and Grinds, the author, among 
the 


post 


emphasized 


lmnportance of holding the fixed too] 


when truine and dressing wheels. 


Most workmen, when using slide-rest grinding attach- 


\ 
- \ 
ymond Holder \ \ 
5 X Threads \ 
“ by 
A xD A 
pS 
t »’ 
~ a 
c 2 E g NG " £ 
7 ATTACHEL PPOR FOR 
P DE F RINDING ATTACHMENT 
+% 
3 3 J 3 
< B 4 ¢ a 
4 _p =p — 4 _ 
~ os 
7 
! WHEEL TRUING DEVICE FOR 
A DE REST GRINDING ATTACHMENT 
to REN 4 ATHE 
i } » 
lp | dad 
bo - 
a: ’? taper to de ground 
i 
FIG.2 = 
Grixnpine-Wieen Treina Devices 


ments, owing to the lack of better means, truce the wheel 
by hand, but this is neither as convenient nor conducive 
to the best results as when the diamond is securely fixed. 
1 and 2 
have been in use for some time, proving their worth. 

Fig. 1 shows the three sliding members A, B and C 
and the bracket D, all of which were made of %-in. 
steel. The first three members were turned 
down to 0.25 in., leaving a head with its corners turned 
Into the heads A and B, 0.25- 
in. holes were drilled and reamed, while C was tapped 
for the screw, which was bored for the taper containing 


The two-wheel truing devices shown in Figs. 


square bar 


off and shaped as shown. 


the diamond. 

The bracket D also has a reamed hole through it, and 
is secured to the end of upper slide of the slide-rest by 
The length of the 
sliding members permits of considerable adjustment and 


means of the two small screws shown. 


they may be set in position with binding screws. The 
diameters were fitted to the holes while soft; then all 
parts were hardened without any considerable alteration. 

When the bracket is attached to the slide-rest an ap- 
proximate adjustment of the device can be quickly made, 
then by operating the screw the wheel is trued as it is 
As an example of some work 


~») 
v 


moved across the diamond. 
for which the truing device is particularly useful, Fig. 
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is shown. For finishing these soft tapers, I know of no 
better way than to grind them. These tapers are made of 
drill rod, and when chucked for grinding, run out slight- 
ly, as a consequence the wheel is subjected to unequal 
wear, which destroys its concentricity. The surface ob- 
tained with the wheel may be fairl 
good, but is not when the 
wheel is trued before finishing the work. 

The difference in appearance of the two surfaces is due 
to the different condition of the wheel, and for accu 
and smooth cylindrical grinding the should be 
trued; this the truing devices demonstrate convincing] 
This attachment was designed for an unsupported slid 


} 


rest grinder, and can be used for both longitudinal a 


in this condition 


accurate or smooth as 


as 


rat 


V hee] 


transverse grinding, 

Fig. 3 shows the other device attached to a support for 
a slide-rest grinder, which was described in Vol. 39. 
71. This attachment consists of d B 
the former being milled as shown at its lower end and 
fastened to the support with one screw. The part 7 
is tapped for the diamond holder and is secured to «1 


the two parts A ai 
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are set five tool-stec] bushings diff nt size co 
pins and which is held up the sp l, and adj 
down by the nut LV/. 

In on rating this } ¢ the block JP is first set the de- 
sired d stance b Lik e /, then the clamp D is 
} isted for h ight sil Lhe | » knurled huts N on 
eve-bolt O. After this cl » is set, it is easily operates 
by unscrewing the front nut /? enough for 
eye-bolt I to drop down and the whole clamp to be swun 
towards the back. Then the steel block G and disk A’. 
which turn together, are set for the right size hole | 
the index pin J and up n, accor to the di 


eter of the stud, by the nut V/. 


Worcest Mass. 


How Shall W 








with two screws. The diamond holder and the one show ed in harde \ . L hot 
in Fig. 1 are identical, and are interchangeable. T: row out wit t con { even though w 
the wheel is accomplished in the same manner as ood price for them. What iid be done wit 
ribed above. or equal delects \r to an age W 
GiUs ITA SST \ I] Ly I ] so ae | i Ss tiv out 
iD cin, Ih}. We now ni ‘ ter ‘ are 
‘ O60 re ( f cs at tl { 
. cC We { s1 ( sO fn | } 
° ve ° . ms: > -_ more ; In eT ; f the ne 
Drill Jig for Pim Holes : " . 
, | ‘ 
| Sica nvooer Is Ol Lilt { reuse, ometimes 10 s 
The Nlustration shows an adjustabl jig or ¢ | ‘ rt e vel t ti it th 
pin holes in studs. It consists of a cast-iron base .{, t . d ssions lf it t is because t 
= a5 
| TI A 
ee Yas 
a Cam 
=; feeceeeennns eos eeemeeeerenoneereeees - ] 
— -- 
} y 
0 ) | / 
_ a —- th a 
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—— mad tage P ) | ai N 
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it 1K J 
° ——. ew ON 
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— , an a4 \ 
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| ( (‘+ 
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ponrasas =| “tJ 
a SS | 7 - 
ee = : i 
ie 4S A U oS Eee Sf | 
Dritt Ji nr Pin Hoes 
one end of which slides a V-block P fitted with a tool- of workers makes it necessary. Wit our edueat 
steel stop C and an adjustable clamp 7), which holds the acilities, very few, compared with the great mass, 
stud in place. The block is set to the desired distance have a headache from any n serious cause than expos- 
by the steel rule 2 graduated to thirty-seconds of an ure to the heat of the sun. Ve men are wi 
inch and held in place with the screw /. On the other to do more than act a “think part.” Few will 
nd of the jig is a round machine steel block G, in which that they are a part of an organization and that 
are planed five Vs; this turns with the stud JZ and is though their part s been thought out for them there 
held in the right position by the index pin J. On the enough left for them to do, if they would only seek it. 


7 


stud H slides a round machine-steel disk A, in whi 


iF +] 


A man may be taken off 1 


iti- 


thy 


\ 


et and set in front of 
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ensitive drilling machine and, with a few minutes of in- 
-truction and a foolproof jig, he may drill as many holes 
as the best machinist. 
he fired while the holes hold out. 
he should be taught to do anything else, from the fore- 


There is no reason why he should 
There is no reason why 
the foreman has to 


man’s point of view. If he leaves, all 


“lo is to step to the door and hold upa finger and anothet 
The 


nd hopelessh Mcompetent, except 


man just “as eood, no bette r, ho worse, comes in. 


unlimited ¢ 


supply is 
as they become producers in this way. One in a hundred 
of these men proves to hea living interrogation point, He 
makes life miserable for everyone near him until he finds 
If he has a proper attit ide toward work he 


The rest just Wait arou 


out W hy. 


makes cood. ! d {oO} jobs, Wat hing 


for a finger to be held up. . 
This is a profitable way of doing business. It is fol- 


‘ : ; cm) “ry 
owing the line of least resistance. Logically it will di 


elop till eve race in the world is occupied. It is al- 
ready bri mine le this count swarms of people, he! 
less in their own country. but able to send home what 
must seem to them to be riches. 

Can we afford to have our industries organized in th 
way ? Is the pro Wort tive ost It is said that thy 
native Americans, by which is meant anvone of a famil 


that has be I lhe re two generations or more, do not want 


, mW . ° , 
Trade, | ey Want To try mrotessloha meh or 


they want to be tradesmen. or to eon their wits. Wi 


to learn any 


are said to be ¢ itn them awa om work. <All of 
which is true up to tl Tire ( i ire offered a 
reasonable chance to learn a trade. \n eXamination of 
the registration list of a prominent trade school shows 
nearly twice as many native Americans as all other na- 
tionalities together. These bovs want to learn a trade 


badly enougl So) tha they WI oye thre ir time, though 


[ suspect they would not do it if they did not get a good 


deal of education thrown in with it. It seems to me that 
This Is a pret food pProok That bovs ado want to learn 
trac S, and that our shops Gan he re ruited from the 
ranks of the same class of people that a few years ago 

] . , | ] ] 7 | 
made our mManultacturme lead The Wworta, 

Germany is catching up with us in specialization, If 
we are To ¢ ( it must by alo Liv ine oO complete 
] ] t { ] ] yy = = 
aevetonpment of a our resources, the Greatest of Whieh is 
il people ful 0 the Anne rien spirn?t © ] ronulgty and 
push, Too iii Oo] \\ neh leas been srdetrac cod from Oul 


machine shops through lack of opportunity to enter under 


KM. J. Fisi, 


conditions that appeal to a democrat 


De 


\\ orcester, Mass, 


e- 


Machine-lTool Data for Tool 
Designers 


« 


; ; 
In any plant where manufacturing is done on a Jarge 


scale, especially where all the werk is done in jigs and 


<tures, getting the dimensions of individual machines 
item. The time lost by the draftsman 


eoing to the machine to get the measurements and also 


Is olten a costly 
he time lost by the machine shutting down each time 
the measurements are taken is a serious matter, 

shown in the convenient 
means of filing the data and so doing away with this loss 


illustration is a 


of time, 
The eard should be made 5x? in., so as to fit an ordi- 
nary card file. The small oblong space in the upper left- 
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hand corner is for the factory number of the machine. 
The prints are filed under this number also. The large 
blank space in the upper right-hand corner is reserved for 
Thi 


space immediately below, marked “Special Information,” 


the name of the machine, description, and the like. 


is reserved for such information as “enlarging spindle 


“alterations on drilling machine” and any altera- 


hore,” 
tions that are made subsequent to the time of making the 


original record, 





Machine WNo. i 
o 
iiacsiiiaenmiaaianaD eeiats' deans 
K Becker 8rain 
foal , Duplex 
a} ~r) > M if 
, BIS | peosa 
} moet “s Dept § 
| VS e \ 
i a © y + | | 
¥ — _ | 
ts 6 PRA] > | 
y 
aly » 
‘ L.H. Head 
ear - pes 2, |Adjustadle 
ry aie : Sx] | Yo & Down 
re - 
53 ly 
— | 
| 
~ i Mas 
ré 
Macuine-Toot Dara ror Toor Design 


Several methods may be adopted for getting this in 


hormation, 
Berr Wintrrer. 
Detroit, Mich. 


for Lathe-Spindle Hole 


and center are remoyed from tli 


Cover 


When the 
pindle on a lathe preparatory to placing a chuck on 


faceplate 


t, it is the common practice to plug up the hole in the 
waste to prevent chips getting 


s nale with a prece of 


Lit when the work is being chucked. 
COlsists 


A cover which avoids this is shown here, It 


~ 


goo 


or"s A 

















i 
Oat 
—s SS 
-— 
FIG.4 
APL PacHinisy 2 FIG.2 


Cover ror Larur-Sprxnpite Hore 


of a in ular sheet-steel disk A, Fig, B of sufficient diam- 
eter to cover the On the back of the disk 
is a narrow strip of sheet-brass B, riveted on as shown 
In Fig. 2, the cover is shown placed in the spindle-hole 
James EF. Coorry. 


spindle hole. 


Hartford, Conn. 
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Making Concave Anurling 
Tools 

On page Vol. 39, 

method of making concave knu 

this 


through the breakage of the small 


812, Mr. Moore explains a simp! 


ing tools. I have 
method, but have met with considerable troub 


taps. Having a num- 


ber of these tools to make, the following jig was 1 
and has viven great satisfaction, 
On a steel plate 3x61. bh l., in. thick, two sliding 

















KNURLING TooLs 


JG MAKING CONCAVI 


FOR 


These 
pieces or jaws have a slot milled in one end of each, into 
fits 
tain the work around which pin it 


pieces operated by screws are supported, sliding 


which the work freely. A small pin is. used to re- 
is free to revolve. 

In operation, the method is similar to Mr. Moore’ 
method, except that a drilling machine is used where hie 
uses a lathe, and two pieces are machined instead of one, 
one piece backing up the drill for the other. A Ax Hi) 
thread tap has been used successfully, and the work pre 
duced has been all that could be 

As explained by Mr. Moore, the 


the pits h of the thread offers no disadvantage. 


A. M. 


desired. 
angle produced 1 
LOUN Le 
Hamilton, Canada 

Guaranteeing Results 


Your editorial on p. 81 
results of 


concerning a guarantee of th 


management has my _ heat approval, as 


vour ideas were exactly in accord with our methods 


of work. My 


when I read the dissenting opinions on 


surprise was therefore ver\ creat 


pp. 251 and 341. 


Our practice has always been to guarantee the results 
of our services and we should certainly never consider 
undertaking work where the results obtained would not 
pay for the services during the process of the work. It 
is quite true that, to obtain this desirable result the se- 
quence of the work cannot always be ideal when consid- 
from the purely scientific standpoint, but when 
viewed from a hard-headed business standpoint, the pay- 
as-you-go is the acceptable method. The final rounding 


out of the work into a permanent form may require a 


‘red 


MACHINIST 


51% 


Discussion of Previous Question 


UULAALALUOYUU AAA AAA LOAM SAAA ELEN TTT POT Re eee LLL LL RR 
5 
-_ wl 
ttl ver time whe ed s . is of goes 
this is a matter « sn ! rel tot ent 
( trad tip Is I \\ ~ ( 
3 J 
To the thoroug rain t 
vl i il shop al l ( \ ’ t Ss 
> 1 Thing as an NKNOW ‘ t ! hop it ft 
e a large humber ¢ i! ‘ t is eid 
tive ngineer so to coor ite es ! Ss that. tiv 
work together Te ! mun I ! mun t 
lhe variables are differe ont s . dam the 
commbinat lis rt ( Terent t Tt 1 s I 
s of the thor | >? 
l man elemen sil ’ 
Ss spice to thre re lem \ I 2 
! 1 element as a stumblin ca to WwW mia 
! em Is a ¢ culty a t ar { mula 
( of the field of prod on el 
THe “Free PHAnNp”’ In tHe Suop 
Phe e¢ hand” in a shop is mething we never 
Ol and ive retuse if mceptl en otffered to us bas MTG 
regard our work as strictly professional and expect to 
com Is! results through the reg ar « ! it! 0 
client Work performed ii This Wa is sure To ly Der 


manent, The last th ne TO ask tor ina plant is th dis 


charge of anvone. Destruction discharges, w e constru 
tion finds the niche for each man and trains him to 

a Kvervone is Capable of some good Work, al d the e 
neer Who cannot find the right wo for each man mn 
an organization is falling short of performing his full 
duty. 

To guarantee results in any plant. a careful preliminary 


determined and th 


final est 


survey must be mace . the Doss Ties 


the mate of results 
fivure, It is tal ly tter To great 


to fall a dollar short of it 


variables cataloged, and 


placed at a conservative 


exceed the guarantee than 


the 
formed through the re: 


Finally, when work is undertaken, if 
, 
uiak oOo il} 


must be directed by thoroughly 
1y\ schoolboys or accountants. 


Morrison 


New York, N. Y. 


Annealing Chains 


Some months avo, | mur shed an nbobove 


article on the 


subject expecting it to arouse some interest, but it did 
not call out much comnimment, and at two meetinys ol 
the Founders’ Association where the subject was dis 


suggested explanation was not mentioned. 


cussed, my 


Ilowever, at these disenssions, many diversified opinions 


were advanced, some denving t] at there Was any Virtue 


n annealing, while others claimed that many times th 


chains were the worse for it. Whether from overheating 


or burning, the speaker did not explain. But has it ever 


been shown that annealing has done good? The simple 


f 


fact that the most of us believe it does, does not make it 
Would it not he 


worth whily for the testing association 
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or some college shop to demonstrate its benefits or detri- 
ment ? 

How would it do to get from some one or several chain 
makers sample pieces of chain 20 ft. long, cut each iength 
in three pieces? One piece from each length should be 
broken in the testing machine and the results tabulated. 
The two other pieces from each length should then each 
be subjected to, say 10,000 pulls equal to, say one-half of 
the breaking strain. Then one piece should be annealed 
end the other piece left as it is. Finally, all the pieces, 
annealed and unannealed, should be broken. The results 
would give us some fairly conclusive evidence whether 
annealing is desirable or not. 

JOHN KE. Sweet. 

Syracuse, N.Y. 


oo 


MarKing Drawing Pencils 
On p. 982, Vol. 40, you published an article on draw- 
ing pencils in which the writer deplores the fact that dif- 
ferent grades of hardness are not painted different colors, 
as the sharpening of both ends soon cuts away the orig- 
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MARKING LEAD PENCIL 


inal number and it is a source of great annoyance to have 
to try several pencils before finding the one desired. 

The sketch will show how this difficulty may be readily 
overcome, by simply cutting, in roman figures, the degree 
of hardness on the alternate sides of the pencil about in 
the middle. 

Then, no matter how the pencil is lying on the board, 
the number showing the degree of hardness will always be 
in clear view. 

A. J. BricKNeERr. 

Delphos, Ohio. 

* 

Unpacking Wired HacKsaws 

It amused me to read the query by Francis W. Shaw, 
“Why Are Hacksaws Wired?” which appeared on page 
164. He is not the only one who has had trouble open- 
ing a package of hacksaws; so for the benefit of Mr. 
Shaw and others who have experienced the same difficulty 
I will pass along my simple method of unpacking. Hold 
the package in the hand and strike one end a cornerwise 
blow on the bench or on any hard object. This breaks 
the wire. Now do the same with the other end, and the 
blades lie all separated in the hand. Funny you never 
thought of it; isn’t it? 

Gro. D. Brirron. 

Madison, Wis. 


es 


Carelessness in Filling Orders 

W. D. Forbes’ article on p. 206, on “Carelessness in 
Filling Orders,” is to my mind a most glaring example of 
‘arelessness in sending out orders. In fact, “carelessness 
in ordering” fits the subject matter much better than the 
present title does. 

One would scarcely expect to buy personally selected 
“bright, clean and unbruised” stock from an ordinary 
house of jobbers when it is a matter of common experi- 
ence that not one man in three can be depended upon to 
select one such bar of steel from a pile and take it to 
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a machine right in one’s own shop. Mr. Forbes’ re- 
quirements were for special service and he tried to get it 
from a house not prepared to furnish it. 

It is hard to understand just why a “wooden model” 
only partly finished, and that part improperly done, 
should be considered a proper means of conveying to the 
mind of a manufacturer the requirements of a customer. 
An accurate drawing of the articles needed, with all neces- 
sary information, should have been made. This draw- 
ing should have been retained and a blueprint sent to 
the machine-screw works. All necessary information be- 
ing given on the drawing, no misconception of the meap- 
ing of the accompanying letter could possibly have given 
rise to unsatisfactory work being done. 

Possibly this way of ordering may be bach of many 
of the complaints one hears from time to time of the un- 
satisfactory fillimg of orders. Personally, I have dis- 
covered that in almost every case where an order has 
been improperly filled for me, I, or some of my own 
men, have been at least partially to blame. 

One cannot reasonably expect to get first-class goods 
or service from a second-class house, therefore, the selec- 
tion of the proper place to order from is of prime im- 
portance. It is folly to look for superhuman insight or 
intuition in the one who is to fill the order. How can 
one expect an outside firm to properly fill an order which 
would require verbal explanations if sent into one’s own 
shop? 

The proper issuing of orders, whether to workmen or 
to manufacturers, requires care and prudence, but it is 
well worth the effort as experience proves. When all or- 
ders are properly issued then the amount of spoiled work 
in our various industries will have been reduced 75 
per cent. at least. 

H. P. ASHLEY. 

Oil City, Penn. 

An article on p. 206, under the caption, “Carelessness in 
Filling Orders,” has prompted me to tell a few experiences 
as viewed from the other side of the fence. 

Many years of employment in the spring-making in- 
dustry have brought me into touch with an endless va- 
riety of methods of placing orders for material. If there 
are any more ways of using the English language in ex- 
pressing the requirements of an innocent spring than we 
constantly run up against, I should be inclined to turn 
them over to some of our universities so that a course in 
“springology” might be established. 

Quite frequently we get an order reading something 
like this: “Please send us 1000 springs exact to sample 
except two numbers larger wire. We are in desperate need 
of these springs, so do not let anything delay shipment.” 
Doubtless the party ordering these springs could see so 
clearly just what he wanted that he overlooked the fact 
that we had no means of knowing whether these fitted 
over a rod or inside a hole, whether the compressed length 
vould be too great from the larger wire or whether we 
should take out a half or three-quarters coil to accommo- 
date this condition. If we feared to proceed until such 
time as the facts could be secured by mail, we would 
usually have a hurry-up telegram charge-to-pay before 
completing the order; if we “guessed the answer” we 
would doubtless have a new lot to make, return express 
charges and a dissatisfied customer to boot. How much 
longer would it have taken to have ordered these goods 

















September 17, 1914 AMERICAN 
like this? “Please send us 1000 springs exact to sample 
except two numbers larger wire. The springs go into a 
5£-in. hole and the total compressicn is not over 3% in. 
We are in desperate need . . ss 

ANOTHER WAY OF ORDERING 

Here is another favorite way cf ordering a batch of 
springs: “Please express us 12 springs like sample ex- 
cept twice the strength.” There immediately lines up 
before our mind’s eye some questions like these. Do they 
want larger wire used? Do they mean greater tree length ? 
Should we understand that fewer coils are needed ? Ought 
we to use square instead of round wire? Should the 
diameter be greater, smaller or sheuld we write for fur- 
ther information? The latter course being the wisest, 
we write something like this: 

We are in receipt of your valued 
sample, except to be twice the strength. We do not 
understand where you wish us to apply this extra strength, 
whether we should use larger wire, fewer coil-. greater length 
or change the section of wire. -Vill you be so kind as to 
inform us as to how you intend to use this spring, or, better 
still, send us the part which you wish this spring to fit? 
Upon receipt of this information, we will be in a position to 
produce your springs satisfactorily. 

To such letters we occasionally get replies sounding 
like this: 

We have your letter asking for more information about 
our order. Beg to say we do not make a practice of sending 
parts of our manufacture all over the country, and you will 
either hav to use your best judgment in the matter or we 
will be obliged to place our spring order elsewhere. 

One of the best “jokes” of a kindred nature occurred 
some time ago. We were making spring parts to be used 
in an article of national reputation and had shipped large 
consignments for something like a year when we began 
having compla:nts from our customer that the springs 
were coming under weight. We immediately held up all 
work on the goods and started a vigorous investigatiou 
and found no change in any of the several operations, and 
our physical tests showed all to be O. K. We wrote our 
customer the results of our investigation only to be in- 
formed that the same discrepancy st:li existed and to 
kindly proceed to rectify our fault. In the interest cf 
being dead sure of ourselves, we dismantled our testing 
machine, readjusted our weights and still found no cause 
for our customer’s complaint. We again assured them of 
our inability to see anything wrong with the goods, and 
sent samples substantiating our claims. Result—more 
kick. I was then dispatched to the scene of defeat with 
instructions to locate the trouble. I was cordially re- 
ceived, assured that our shortcoming was the trouble, un- 
auubtedly, hut was invited to go through the process of 
inspection (which included a time test of 10 hours) with 
tue official inspector. On the second day’s weighing tests, 
I smelled the rat, and asked them to dismantle and check 
wp certain parts of their testing mechanism. We found 
‘t. The mechanism had been sent to their toolroom for 
some needed repairs and the tool maker had substituted 
something “pretty near but not, quite” in the most impor- 
tant part of the tester. Well, we saved our necks, but it 
cost us taree days’ time, hotel bills, traveling expenses 
and the hold-up in our shop and as the purchasers were 
very good customers of ours we thought it would not be 
wise to send them our bill of expenses. 

We are not infallible, but we are human and we like to 
hear the other fellow say “excuse me, my mistake,” when 
it is and not to feel as though we had to be lawyer, 
spring maker and human all} at once. In Paris, I under- 


order for 12 springs to 
quite 
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stand, they arrest the person who geis run over by the 
automob.jist and soak him for being in the way. Why 
can’t we follow suit here and soak the fellow who does 
not place his erderz with such simpie completeness that 
“they who run may read,” with the loss usually assumed 
hy the manufacturer. 

J. ERNEst ANDREW. 
Bristol, Conn. 


~*~ 


Decimal Equivalents 

In reference to Mr. Spurgin’s article on p. 72, I 
would say that in arranging the accompanying decimal 
chart, which 1 have fouud very convenient, I discarded 
the conventional way of writing the fractions in order 
that all figures might be of the same size, might be close 
to their dec'mal equivalents and that the numerators 
might be more readily located. 

The column of the decimal equivalents of hundred and 
twenty-eighths placed at the right and between the lines 


12sths 128ths 

9.0078 0.4921 
& = 0.0156 j 0. 5000 

0 0234 0.5078 
on 0.0312 +e | 0.5156 

© 9390 0.5234 
y 0 0468 j 0 5312 

0 046 0 5390 
os 0 0625 ii 0.5468 

) O703 0.546 
a& 0.0781 A 0. 5625 

0 0859 0.5703 
v 0.0937 re 0.5781 

0.1015 0. 5859 
& = 0.1093 , 0. 5937 

0.1171 0.6015 
ik = 0.1250 3 0.6093 

0.1328 0 6171 
a 0.1406 } 0.6250 

) 1484 0.6328 
4 0.1562 ti 0 6406 

0. '640 0 6484 
# = 0.1718 i} 0.6562 

0.1796 0.6640 
& = 0.1875 R 0 6718 

0.1954 0.6796 
# = 0.2031 Ri = 0.6875 

9 2109 0.6953 
gs = 9.2187 4 = 0.7001 

0.2265 0.7109 
He = 0.2343 h 0.71387 

0.2421 0.7265 
4} = 0.2500 H = 0.7443 

0.2578 0.742) 
hH 0.2656 | 0.7500 

0.2734 0." S78 
no 0.2812 1? 0.7656 

0. 2890 0.7744 
Hu 0.2968 } 0.7812 

0.3046 0.7890 
ts 0.3125 } 0.7968 

0.3203 0.8046 
B 0.3281 {3 0.8125 

0.3359 0.8203 
i 0.3437 u 0.8281 

0.3515 0 8359 
H = 0.3593 i} = 0.8437 

0.3671 0. 8515 
i 0.3750 i 0.8593 

0. 3828 0. 8671 
He = 0.3906 i 0.8750 

0.3984 0. 8828 
# 0.4062 a 0.8906 

0.4140 0.8984 
il 0.4218 3 0.9602 

0.4296 0.9140 
vs 0.4375 3 0 9218 

0.4453 0. 920¢ 
#H = 0.453: tt = 0.9375 

6.4609 0.9453 
8 0.4687 j 0.9531 

0.4765 0.9609 
t F] 0.4843 4 0. 9687 

0.4921 0.976: 
} = 0.5000 ti = 0.9843 

0.5078 0.992) 


TABLE OF DECIMAL EQUIVALENTS AND NEAREST SIXTY-FOURTHS 
is of material assistance in determining the nearest sixty- 
fourth to any decimal. 

For example: The nearest sixty-fourth to any decimal 
between 0.9140 and 0.9296 in. would be °°/,, in. Since 
the average work of today requires not more than four 
decimals I have used only this number. 

H. M. Tarn. 

Laconia, N. H. 
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We have previously urged the advisability of collect- 
ing information from builders of metal-working machin- 
ery under a supplemental schedule of the census of manu 
facturers, to be taken next year, and based on this year’s 
the 
has 


decision of census bureau 
was to omit This 
the extent that a specimen schedule has been drawn up 
and submitted to a the machine- 


tool and metal-working machinery builders of the coun- 


business. The orivinal 


this schedule. been modified to 


number of leading 


try. Advice and suggestions are asked for its improve- 
ment, and manufacturers are further asked to state if the 
information called for will, if collected, be of interest 
and value to the trade. 


The schedule is sent out as confidential matter, and 
for that reason cannot be quoted. The number of items 
is 36, a reduction of 12 over the schedule used in 1910. 


The item that is the most questionable relates to small 
tools and calls for a subdivision of the value of the yearly 
output Machine 
ting and forming tools, and measuring and gaging tools. 


into three classes: attachments: cut 
One of the large manufacturers of small tools has pointed 
out to us that a great deal of detail 
in getting together the information to answer this in- 


quiry, and that it is doubtful if it would be of much 


would be involved 


interest to manufacturing industries at large. This opin- 


ion seems To us to be well founded and we readily 


believe that it will be generally approved by other manu- 


facturers of the same produc ts. 
If this general opinion is expressed to Director Harris, 
of the Bureau of the Census, he will undoubtedly drop 


this item, for the attitude of the census bureau at this 


time is to codperate in the fullest 
manufacturers in preparing the items for the supplemen- 
tal schedules. 


tails of this metal-working schedule will aid in making 


Way possible with 


A free expression of opinion as to the de- 


it of the greatest possible service to the industry, and 
this opinion has been asked for by the census-bureau au- 
thorities. 

# 


Trade with South America 


The question of South American trade is being dis- 
cussed from many angles. According to some reports, 
the South Americans are clamoring for our goods and 
only the lack of a few steamships prevents us from ship 
ping them millions of dollars worth of machinery and 
other goods. A calm look at the situation, as viewed by 
those who have had years of experience in South Ameri- 
can trade, may be helpful. 

In common with the rest of the world, business has not 
heen good in South America for some time, largely due 
to speculation and the inflated values which go with it. 
Then too, in the case of Brazil at least, the products ex- 
ported have been so manipulated that the oft-quoted law 
of supply and demand cuts little figure. This leaves the 
producers of goods without adequate assurance and pre- 
vents their buying machinery and supplies needed. On 
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the other hand, we must not overlook the fact that the 


Brazilian government is spending vast sums in the ex 


tension of its railways. And though this is a heavy drain 


on tue Government resources at present, it means an mn 


creasing market for machinery and railway supplies as 


time 


goes on, 

Remembering that the present war has not only ser 
lously disturbed the means of transporting South Amer- 
ica’s products to its principal customers but also upset 
their banking institutions, we must not expect large mar 


kets there in the immediate future. We must remember 


that both England and Germany have laid the foundation 


for their business thoroughly. They have not only stud 


ied the customs of the people and their needs, but they 


have established banks, given extended credits and even 
money for the building of rail- 


advanced large sums of 


ways and other enterprises. This has taken hundreds of 


English and Germans to South America and the call of 
the 


many orders to Europe which might otherwise have come 


mother country has been responsible for turning 


to us. Remembering that perhaps 75 per cent. of the 
heads of all 


English or German, it is easy 


businesses employing machinery are either 
to see how orders naturally 
flow to those countries. 

As long as 


South America, we 
And even should they bevy to need our products, owlhg 


present conditions continue wu 


HDUSTICsSs 


must expect little Immediate business. 


| 


available, it is a question 


needed 


to no supply from Kurope were 


whether ships or banks would be first, with 


chances in favor of the latter. 


The importance of this can be gathered from a compat 


the conditions under which we do business with 


ison ol 
those of English or German merchants. It takes approx 
their destination 


the 


imately a month for the goods to reach 


and another month Passes before we can get buver’ 
signature to the papers by which he 
90 or he. Until 


months elapse we have not even negotiable paper in ex 


agrees to pay in 60, 


180 davs, as the case may these two 


change for the amount tied up in the machinery shipped 
And even then, owing to lack of proper financial connec- 
it is not always easy to realize on the papers at a 
While it is true that a few banks will accept bills 
ultra 


tions, 
profit. 
of lading for discount, many are conservative and 
demand the two signatures, 

to direct the 


German merchant takes his shipping papers to his bank 


Owing banking connections, English o1 
and realizes on them at once, releasing his capital and 
enabling him to work with smaller capital or to do a 
larger business with the same capital, an important con 
sideration. 

The bugaboo of long credits, which has long deterred 
many of our manufacturers, has no terrors for him. 

It is interesting to note in this connection that the 
National City Bank of New York is at work on a plan 
to establish branches in the leading cities of South Ainer- 
ica so that handled in 
those of English or German merchants, 


the same way as 
And wiile 


arrangements have been temporarily disturbed, they will 


credits can be 
these 
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doubtless b? comleted at no distant day, thus placing us 
on an equal footing so far as finances go. 

We must not forget, however, that many firms in this 
country have done considerable business in South Amer- 
ica in ‘spite of all the handicaps. In fact, about 20 per 
cent. of their imports of machinery are from this country 
at present. It requires considerable capital to be sure, 
but some comparatively small concerns have done well 
by securing capable representation on the spot, the deal- 
ers carrying the accounts. 

A well known exporter, who has been instrumental in 
introducing considerable machinery into Seuth America 
and who studies the conditions at first hand, makes sev- 
eral suggestions to those interested in securing this trade 
when the time comes. 

“Send reliable representatives to study conditions at 
first hand, remembering that the people are very like 
ourselves, that they appreciate quality in goods, fair 
treatment and know what they want. Do what you can 
to assist in establishing proper financial relations. Long 
credits are a part of their business methods and will not 
be changed until the countries become much more pros- 
perous. Where possible, establish warehouses or show- 
rooms where machines can be seen and from which they 
can be delivered without delay. If this cannot be done 
singly, it may be done by combinations of several makers 
in different lines.” 

This authority does not look for a revival of business 
before next year. And while it may not be amiss to start 
laying a foundation for future business at any time, 
he warns against being discouraged by the conditions 
as found at present. 

Above all, let us remember that this is not a business 
to be hurried. No agent can commence sending back 
orders by the next steamer. It takes time to learn their 
ways and to find just what they want. And _ having 
found it, take pains to supply it. We have carelessly 
thrown away trade in times gone by, by such simple and 
foolish notions as msisting in packing in dozens instead 
of tens, as ordered. Whether their ideas fit ours or not, 
does not matter. They are perfectly willing to pay a 
fair vrice for having things their ways. They demand 
long credits but are perfectly willing to pay 6 per cent. 
for the privilege. 

Let our manufacturers decide whether they want South 
American trade or not. If they do, and tity should, 
let them go after it systematically. And having secured 
it, let them consider it as a regular part of their bus- 
iness to be cared for the same as domestic trade. We 
have been all too apt to look at it as an overflow or a 
“filler in” when home trade was dull, and to neglect it 
when times were good. But there will not 
tolerate such treatment any more than we would. 

Good trade awaits us by the time we will be ready to 
go after it properly. And we should begin to lay our 
plans now for the future. 


customers 
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Co-operation in Preventing 
Accidents 


In addition to guarding gears, belting and other parts 
of machinery, it is absolutely necessary to have the in- 
terest and codperation of the workman to secure the best 
results. Many workmen, especially of the operator class, 
with little knowledge of machinery in general, do not 
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realize the different kinds of danger and need instruc- 
tion in many wiys. This instruction should also show the 
men what efforts are being made to secure safe working 
conditior.s and that their codperation is necessary for 
complete success. 

In some of the larger plants, inspection committees 
comprised of both workmen and foremen have been found 
to work out exceedingly well. According to G. W. Ham- 
ilton of the Illinois Steel Company, the men are perfectly 
free to make suggestions and do not seem to be the least 
in awe of the foremen. In fact, most of the suggestions 
come from the-men themselves. Phis depends on the 
kind of men and foremen in the plant. In some cases it 
might be best tc have committees composed entirely of 
workmen. But suggestions and safeguards are not 
enough, each man must learn to appreciate that he is 
partially responsible for the safety of all. Recognizing 
this, the Iliinois Steel Co. gives prizes to the man in 
each department in which no accident causing disability 
for over one day (or seven days in the case of extra haz- 
ardous occupations) occurs during the month. These 
take the form of small tokens which are appreciated by 
the men as a recognition of the part they have played 
in reducing the accidents of the plant. The reduction 
of the number of accidents by 70 per cent. is an indica- 
tion that real progress is being made. 

Among the points and suggestions brought out at a 
conference are: 

When workmen are 
they feel that they are 
sponsibility and therefore take a new interest. 

The experience of the different companies revealed the 
fact that practically all the suggestions made by workmen 
are valuable and worth adopting. 

Some companies have found it an advantage to have the 
workmen investigate important accidents and to recommend 
ways and means of preventing such accidents. 

All inspecting committees should make written and not 
verbal reports. The men feel that the items will not be for- 
gotten and the written records prevent misunderstandings. 

The workmen on the committees usually serve from one to 
three months. Thus in the course of a year a considerable 
numer of men in a plant can be given the experience. 

In making inspections of their departments and investi- 
goting accidents, the workmen learn what the foremen cannot 
tell them so they will believe it, that a large percentage of 
accidents cannot be prevented by any mechanical guard, but 


must be prevented by caution and intelligent action on the 
part of the workmen. 


The testimony of all companies which have adopted 
the plan of workmen’s inspection committees is to the ef- 
fect that the men become the best agitators a1..l instruc- 
tors along the line of safety, and help to awaken a new 
interest among the workmen and a greater confidence 
in the efforts which the company is making to reduce 
accidents. Representatives of several companies who were 
present at the meeting testified that immediately on the 
appointment of workmen’s committees there was a sud- 
den awakening of interest which resulted in the reduc- 
tion of accidents. 

One representative reported that when a serious ac- 
cident happens in his plant he shuts down the department 
and gives all the men in the department a serious talk 
on safety. 

One company reported that it had adopted the plan 
of taking photographs of various workmen at work in one 
of their more hazardous departments. These photo- 
graphs are afterwards reprinted on postal cards with some 
forcible instruction on safety and the postal cards are 
mailed to the family with the idea of adding home in- 
fluence toward caution. 


appointed on inspecting committees 
recognized and have been given re- 
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Universal Grinder 


The illustration shows a grinder recently developed 
by the Wilmarth & Morman Co., Grand Rapids, Mich. 
The machine table has a longitudinal movement of 22 in., 
a cross movement of 8 in. and a vertical movement of 
11 in. The centers swing 10 in. diameter and will take 
work up to 30 in. long. The surface of the table is 54x 
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UNIVERSAL GRINDER 


42 in., thus making possible the grinding of saws up to 
48 in. diameter. The universal attachment swings cut- 
ters up to 16 in. diameter over the table and 24 in. diam- 
eter over the subtable. The vise has jaws 414 in. wide 
by 1 in. deep and opens 234 in. The net weight of the 
machine complete with attachments as regularly fur- 
nished, is about 1200 Ib. 

The base is 24 in. square. Bolted to this is the inner 
column which is to provide a surface for the outer sleeve. 
The inner column is protected from dirt or grit. The 
spindle bearing head is bolted to the top of the column. 
The outer sleeve rotates on the inner column, being a 
tight fit without any play, at the same time revolving 
with ease on the ground bearing provided for it on the 
inner column. The outer sleeve to the column is clamped 
by means of wedges drawn together by a clamping screw 
at the base of the sleeve. These wedges are shaped so 
that they do not have any tendency to score the column. 
They provide rigid lock. The sleeve is not slotted to pro- 
vide this clamping action; it is thus possible to insure 
that the sleeve will retain its roundness. A graduated 
dial at the top of the base indicates the setting of the 
table in relation to the grinding-wheel spindle. 
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The outer sleeve which provides the bearing for the 


knee is 6 in. diameter, it is also ground. The knee 
slides up and down on this ground bearing. It has 
a bearing around the circumference of this sleeve 


which amounts to almost 19 lin.in. To insure its rising 
perpendicularly, a large key is mounted in the back of 
the While there is little tendency for wear at 
this point, gibs with suitable adjustments are provided 
so that the knee can always be kept tight to the key. The 
knee is not slotted to provide for clamping on the sleeve. 
The knee is raised or lowered by the lower right-hand 
handwheel. The graduations are placed around the rim 
of this handwheel and are very coarse, reading in one 
half thousandths of an inch. 

The saddle is fitted to the top of the knee. 
vide means for taking up any wear. It provides a bear 
ing for the table 28 in. long. Provision for taking up the 
wear in the table slide is by means of a tapered gib the 
full length of the bearing. 

Carried on the saddle are the subtable and the table 
The table proper is carried on a circular bear 


sleeve. 


Gibs pro 


proper. 
ing with auxiliary supports near the end of the table 
The circular bearing is graduated in degrees for conven 
In addition to this, 
however, there is a fine adjustment obtained by means 
the table, thus 
making it possible to get that small fraction of a degree 
that 
without unlocking the bolts, which provide the primary 
clamp. 


iently locating the table for tapers. 


of two knurled-head screws in front of 


may be necessary in setting a piece of work, 


The table is provided with a single T-slot in its center. 
Means are provided for locating the centers in line by the 
same operation which clamps them to the table. The 
headstock will carry interchangeably, the dead center, 
The 


when desired, be removed and used in the universal at 


the chuck or a faceplate. headstock bushing can, 
tachment. 

With the internal grinding attachment, holes from 11 
in. down to % in. diameter, up to 3 in. long, can be 
ground, and holes above 114 in, diameter up to 5 in. long 
can be ground. 

The vise is provided with both angular adjustments 
and a swivel base, so that compound angles can be con 
veniently ground 

The longitudinal movement of the table is provided by 
the upper right handwheel, by means of a worm gear. 
The coarse-feed movement is provided by means of a ball 
crank handle in the front of the saddle and the vertical 
means of the lower right-hand handwheel. 
all of them being within reach of the operator. When it 
comes to the grinding of teeth of a milling cutter the 
lever movement for imparting the longitudinal travel to 
the table is utilized. 


movement by 


Care has been taken to.see that all nut and capscrew 
heads are of the same dimensions, so that one wrench will 
operate practically every adjustment required in handling 


inc Machine. 
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Special Turbine Bucket 
Miller 


The illustration shows a two-spindle miller especially 
designed for finishing turbine buckets. 

The machine carries two horizontal spindles each hav- 
ing hand adjustment for depth of cut, and each being 
mounted in a saddle having hand adjustment on the up- 
right, thus facilitating the milling of the dovetails on 


hoth sides of the bucket in one operation, The spindles 
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SpectaL Turbine Bucket MILLER 


are driven in unison and provision is made for the use 
of interlocking cutters. 

The work table has hand adjustment, and when oper- 
ating, this table carries chucks for holding the blades 
which are semiautomatic in operation; that is, the blades 
are inserted by hand and clamped, unclamped and ejected 
through air control, The output of each machine is about 
one hundred and eighty 4% to 144 in. buckets per hour, 

The spindles of the machine have a double taper bear- 
ing in the sleeves, being arranged to drive the cutters 
by broad-faced keys, and to hold the cutters in place 
through retaining bolts. 
250 r.p.m. for the use of 10-in. cutters. 


The speed of the spindles is 


The machine shown represents one of several designs 
developed by the Newton Machine Tool Works, Philadel- 
phia, Penn., for turbine-bucket finishing. 
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Polishing Machine 


The illustration shows a polishing machine, recently 
built by the Challenge Machine Co., Philadelphia, Penn. 
It will be noted that the head is also arranged for 

















POLISHING MACHINE 


bench The machine may be arranged for motor 
drive, direct-connected or over or under belt drive. The 
spindle is mounted on ball bearings of the Hess-Bright 
tvpe. 


use. 


Ps 


Combination Bar and Chucke 
ing Lathe 


The illustrations show a recent improvement of the 
Libby turret lathe built by the International Machine 
Tool Co., Indianapolis, Ind. This improvement permits 
the lathe to be changed from bar work to chuck work or 
vice versa without any alteration except in the chuck it- 
self. The time required to make the change is about 20 
min, 

The collet chuck, shown in is a self-contained 


Fig. 1, 
unit. The housing which carries the lever control and the 
fork, is bolted to a pad on the machine headstock hous- 
ing over the front spindle bearing, which is one piece 
with the bed casting. By removing four bolts the collet 
chuck housing with all parts can be quickly taken off 
the The collet chuck body screws on the 
threaded nose of the machine spindle and like the housing 


can be quickly removed as one unit carrying all parts. 


machine. 





— 











Figs. 1, 2 AND 3. 











CoMBINATION Bar AND CHucKING LATHE 
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The taper seat on the spindle locates the collet chuck, or 


the standard chuck accurately. This is shown in Fig. 2. 
The collets are in four segments and each set is adapted 
to a range of 1% in. variation in the diameter of the stock. 
The chuck has capacity for bars from %4-in. to 3-in. di- 
ameter and collets can be furnished in Y-in. sizes for this 
full range and either for round, square or hexagon stock. 
The jaw chuck is shown mounted in Fig. 3. All sliding 
or wearing parts are of hardened steel. 


“ye 
“es 


Graphic Service Recorder 


The illustration shows the latest addition to the line of 
graphic recorders made by the Esterline Co., Indianapolis, 
Ind. It operates on the same general principles as com- 
mon graphic or curve-drawing instruments, and in the 
general design of case, clock and other parts is similar to 
the line of recorders previously built by the same com- 
pany and shown in these columns. 

This recorder takes any number of pens from one to 
10, and each is controlled electrically. The pens rest on 
a long strip of paper or record chart, which is driven 
through the meter at a constant rate of speed by a jewel 
The 


equipped with gears giving five paper speeds of 34, 


( low k may he 


11h, 


pro- 


balance-wheel type of 8-day clock. 


3, 6 or 12 in. per hour. An attachment can also be 
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GRAPHIC SERVICE RECORDER 


vided on this clock, giving additional chart speeds of 45, 
90, 180, 360 and 720 in. per hour. 

The clock is provided with stops so that its operation 
may be interrupted at any time. A regulator is furnished 
for adjusting the speed of the clock in service. Clocks 
are furnished with a rerolling device for winding up the 
finished record in the bottom of the case or this device 
may be omitted and the finished chart fed through a slot 
in the bottom of the 
daily. 


the cover, record being torn off 

Each pen is so controlled that when a record is made 
a vertical line about 4 in. lon’ is drawn across the chart, 
the pen returning to the zero position after each record 
is made. The controlling devices for the various pens 
are connected to different machines in such a way that 


one record is produced for each operation or for a cer- 
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tain number of operations. On account of the paper 
traveling through the meter due to the clock, the re- 
sulting record is a series of short lines, the spaciigs of 
which represent the rate at which operations ar wllig 
completed. If the machine is being operated up to ca 
pacity, the series of lines will be close together, but 
if the machine stands idle for several minutes, a straight 


horizontal line will be drawn the chart showing 


across 
that no work was accomplished during this time. 

with a counting 
that total 
total production for the day 


also furnished 


These instruments are 


attachment, arranged in such a way the up 


the operations so that the 
or period can be quickly determined direct from the re 


corders. The recorders are adapted to a variety of pur 


poses in addition to machine-tool recording. Each 


pen 
can be arranged to give a record of when motors or othe! 


machines are being operated and when idle. 


Small Grinders and Attache 
ments 


The small circular grinder which is shown in Fig. 
1 as for grinding convex and concave miller cutters. 
By its use, true half circles can be ground on = con- 
vex cutters, ranging from a cutter of 3 in. in diameter 
with ;4y in. Minimum radius, to a cutter 7 in. in diameter 
with 2-in. maximum radius. True segments of circles 
can also be ground m concave cutters of about the sam 
range. The hardened and 2 d spindle runs in bro 
HONCS and has a Vy-i0). nose for a 4-in. wheel. The re 1s a 
page for setting tooth rests, and work arbors are pro- 
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Fig. 1. 


CIRCULAR GRINDER 




















Fra. 2. Fig. 3. For Grinpina 
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vided for 114-in. holes. The machine weighs 195 Ib. 
without countershaft. 

The attachments illustrated in Figs. 
use in connection with the Universal cutter and reamer 
Fig. 2 is for 


2 and 3 are for 


grinder, which was illustrated on p. 477. 
sharpening face mills and side teeth of side mills, ample 
movement in both directions being provided by the Uni- 
versal joint shown. Fig. 3 is a fixture for grinding the 
end teeth of end mills, and requires no detailed explana- 
tion. The base swivels to any desired angle, while the 
cutter holder swings in the fork shown and can also be 
swiveled by swinging the fork in its supporting arm. 
All necessary graduations are provided, and each attach- 
ment carries a convenient tooth rest. These are made 
by the Union Twist Drill Co., Athol, Mass. 


x 


Six-Inch Motor-Driven Engine 
Lathe 


The illustration, Fig. 1, shows a 6-in. engine lathe, 
manufactured by the Dalton Machine Co., Inc., 108-110 
Kast 129th St., New York. The lathe swings 654 in. 
over the bed, 4 in. over the carriage, 1144 in. over the 
compound rest and 13 in. between centers. It is furnished 
in several styles: On a column with motor drive, as 
shown: with overhead countershaft for the belt, or with 
foot power mounted in the column. It is also furnished 
as a bench lathe for motor or countershaft drive. The 
machine is built on the interchangeable plan and at- 

















Smatt Enoine LATHE EQuiprep 
witH Moror Drive 


tachments, such as the motor drive and taper attachment, 
can be added at any time, as all machine work is com- 
plete for their reception. 

The foot-power flywheel is supported on a shaft carried 
on ball bearings in a casting bolted to the outside of the 
column. 
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The live spindle has a through hole 7% in. diameter. 
Screws from 3 to 140 per inch can be cut with the change 


gears provided. The shipping weight of the lathe with 
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Taper ATTACHMENT FOR SMALL ENGINE 
LATHE 


Fig. 2. 


motor as shown is 315 lb.; of the column, 155 Ib., and 
the bench lathe 200 Ib. 

In Fig. 2 is shown the taper attachment, which will 
handle work up to 12 in, long and tapers up to 2 in. per ft. 
iB 


Taper-Turning Attachment 


In the taper-turning attachment shown the cast-iron 
base is intended to take the place of the regular toolpost, 
and washers are provided which enable the operator to 
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Taper-TurRNING ATTACHMENT 


set the tool at various heights in order to bring it to the 
center of the work. 

The base carries a sliding toolholder which is adapted 
for using standard The _ tool- 
holder is provided with a hardened steel follower shoe 
which bears against a template that guides the tool in 
forming the work ; this template is anchored against longi- 
tudinal movement by means of a bracket secured to the 
tailstock by two screws. 

The arm of the bracket is held by a clamp bolt and can 
be swung to any position required to bring the stud which 


fg-in. square tool bits. 
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holds the connecting link in line with the template, thus 
preventing all tendency toward cramping. 

The tool may be set up and adjusted almost as quickly 
as an ordinary lathe tool and is handled in exactly the 
same way. The carriage of the lathe is free to be moved 
to any position, and the cross-slide may be moved in and 
out to bring the tool to or from the work. The follower 
shoe on the sliding tool-holder is held against the tem- 
plate by means of a coiled spring and will follow any form 
of template desired. Individual brackets may be used on 
several lathes or a bracket may be used which is attached 
to the lathe bed back of the tailstock. 

This tool is a recent product of the H. P. Townsend 
Mfg. Co., Hartford, Conn. 


Connecting-Rod Flywheel and 
Other Motorcycle Work 


In the article published under this title on page 363 there 
was shown what was called a taper keyway cutting press 
and described as a punch especially rigged up for 
keyway cutting. It transpires that this machine was an au- 
tomatic slotting machine regularly furnished by the Swind 
Machinery Co., Philadelphia, Penn., and was erroneously 
sumed to be a punch press specially rigged up. 


press 


as- 





PERSONALS 


penneuanesenieiietiiiii 





Henry Prentiss, president of the Prentiss Tool & Supply 
Co., New York, N. Y., returned from a European trip after 
long delay on account of the war. 


engineer of inspection and 
Swissvale, Penn., 


Pittsburgh, 


Fred B. Corey, until recently 
tests of the Union Switch and Signal 
has established a consulting engineer's 


Caa.. 


office in 


Penn. 
Ira D. Grove of the Landis Tool Co. has been transferred 
from its Indianapolis office to take charge of the office in 


Cleveland, O. Frank L. Allen, formerly with the Marshall & 
Huschart Machinery Co., Chicago, assumes charge of the Indi- 
anapolis office. 

John H. three years superintend- 
Co., Rochelle, IL, and an 
“American Machinist,” has 
Hefner has established a foun- 
West Virginia, under the 

Mr. Maysillese will be 


Maysilles, for the 
ent of the Geo. D. Whitcomb 
casional contributor to the 

cently resigned and with O. A. 
dry and machine shop at Grafton, 

firm name of Hefner & Maysilles. 
vice-president and general manager. 


past 
oc- 


re- 








OBITUARY 








agent of 
his home 


Frank A. Schwertner, treasurer and purchasing 
the Berger Manufacturing Co., Cantlin, Ohio, died at 
in that city on Aug. 12. 


J. H. Van Dorn, president and one of the founders of the 
Van Dorn & Dutton Co., Cleveland, O., died in Cleveland on 
Aug. 29th. Mr. Van Dorn was a native of York, Ohio, and be- 


gan his business career in Cleveland in 1873. He was aged 73. 


The Treasury Department, in a formal order from Assist- 
int Secretary William FP. Malburn to the appraiser of the 
port at New York, has authorized the adoption of the Ameri- 


can wire gage (Brown & Sharpe), as the standard gage for 
use in the customs service, in so far as it may be applicable. 
The communication of Mr. Malburn, however, declares that 
the tariff act of October 3, 1913—the present tariff law 

eliminated the term “wire gage” from the tariff schedules, 
with one exception, and substituted there for diameters ex 


The single exception appears 
Under previous 


pressed in decimals of an inch. 
in paragraph 114 in relation to steel strips. 
tariff laws the department had authorized the use of the 
Birmingham gage for the gaging of all wires, but not 
strips. This, however, was nullified by the elimination of 


wire gage in the present tariff act in connection with wires. 


MACHINIST 524 





svesnened 


Current Prices of Shop Ma- 
terials and Supplies 








PIG IRON was quoted at the following prices at the points 
and time indicated: 
Sept. 17, Aug. 13, Sept. 6, 
1914 1914 1913 
No. 2 Southern Foundry, Birmingham $10.00 $10.00 $10.75 
No. 2X Northern Foundry, New York 14.50 14.50 16.00 
No. 2 Northern Foundry, Chicago 14.00 14.00 15.00 
Bessemer, Pittsburgh. . 14.90 14.90 16.90 
Basic, Pittsburgh 13.90 13.90 15.40 
MISCELLANEOUS METALS—NEW YORK 
Cents per pound——— 
Copper, electrolytic (carload lots) 12.50 13.00 14.50 
icennee : 32.50 | 40.00 
Lead 3.90 3.90 1.35 
a 6.15 | 5.00 5 05 
Copper sheets, base ; 17.50 1s 3O 20.00 
Copper wire (carload lots).. . 12 30 15.00 18 00 
Brass rods, base 13 62) 13.62 17 00 
Brass pipe, base. 16.00 16.00 21.00 
Brass sheets : 13.87} 13.87) 17.50 
Solder 4 and }§ (case lots) x 21.25 25.00 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Cents per pound— - -_—. 


Steel angles base. . 1.85 85 2.25 
Steel T's base 1.90 1.00 2.30 
Machinery steel (bessemer) 1.85 1.85 2.05 


STEEL SHEETS FROM JOBBERS' WAREHOUSE, NEW YORK 


Cents per pound—— 
3.10 


No. 28 Black 2 70 > 

No. 26 Black 2.60 2.Ww 3.00 
Nos. 22 and 24 Black 2.55 2.45 2.95 
Nos. 18 and 20 Black.. 2.50 2.40 2.90 
No. 16 Black 2.45 2.35 2.85 
No. 14 Black 2.35 > 25 2.75 
No. 12 Black 2.30 >. 20 | 2.70 
No. 28 Galvanized 3.70 ; oO +20 
No. 26 Galvanized 3.40 $30 +00 
No. 24 Galvanized 3.25 3.15 4.75 

ANTIMONY—Prices continue nominal, “ookson’'s selling 
at 1l5e. and Chinese at l2c. and Hallett’s at 1°« 

COLD-DRAWN STEEL SHAFTING is sold to consumers 
at about 45% discount off list prices At that rat the net 
prices per foot are % in., 4.95« 1 in., 8.08¢.; 1% in, 12.65c.; 
1% in., 15.29c.; 1s, in., 16.50 1% in., 19.36c.; 1% 17 22.44¢ 
1% in., 5.79c.; 2 in., 29.28 

OLD METALS—The following prices are quoted Neavy 
copper, 11.50c.; light copper, 10.25« heavy machine con. sosi- 
tion, 10c.; light brass, 5.75« brass chips, 8« brass turin, 
6.50¢ 

ALUMINUM—tThe market remains nominal, wholesale lots 
being quoted at 2le. and spot foreign at 20c. 

MACHINE BOLTS are generally quoted to consumers at 
60° off the list price, but in the case of steady customers ond 
big orders, generous concessions gre being made At the rate 
of 60° the following net prices hold, at dollars per 100 

_ - Diameter —- 
Length 14 < ‘ % % tin 
1} ae ee $0.68 $0.80 $2.08 $3.08 $4.29 $6.04 
iy ieee 0.71 0.85 2.24 3. 30 4.48 6.40 
ak Mieieedsece 0.74 0.89 2.38 3.52 4.76 6.76 
3 in Ea ieneieig® 0.77% 0.94 2.54 3.74 5.04 7.12 
., Se “eters 0.81 0.99 2.69 3.96 5.32 7.48 
STANDARD PIPE continues unchanged The following 


York: 


Black Calvanized 


7a¢ 70° 


discounts are allqgwed from store in New 


§ to 2-in 
2) to 6-in enese , 7S‘ 6g" 
7 to 12-in ; Has 


At these discounts the net prices in cents per foot are: 
Black Galvanized Plaeck Galvanized 
t-in 241 3.45 Dh-iy 12 87 IS O4 
l-in : 3.57 5 iv 3-in 16.83 23.71 
1}-in 4.83 6.90 4-in 23 98 33.79 
thin 5.87 8 25 f-in 32.56 45.88 
2-in. 7.7 1] 10 6-in 12.24 0.52 


following discounts 


ROD sells to consumers at the 
and first grade 


65°; second grade, 40° oft 


DRILL 
Third grade, 
25% off. 

At these net rollows: 


discounts th prices are as 


ROUND POLISHED DRILL ROD 


Price in Cents per Pound—— 


First Second Third 
Size, In Grade Grade Grade 
49/64 to 14-in......... 37.50 20 00 17.50 
33/64 to }-in $1.25 33.00 19.25 
eta 15.00 36.00 1.00 
0.178 to 0.4218 Ss 56.25 45.00 26.25 
0.125 to 9.170, 62.25 419.80 29.05 
0.101 to 0. 1.20, 67 50 14.00 31.50 


market is easier. For the best grades of 
$1.,0 to 1.75 is demanded for 72-hr. foundry 


©minal at $2.25 to 2.50 


COKE—The 
furnace coke 
coke the price is 1 
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METAL WORKING 


NEW ENGLAND STATES 


Newmarket, N. H., will 
the site of the Wingate 


Ene 


and 
on 


garage 
property 


erect i 
Wiggin 


Fred Knight, 
repair shop on 
Exeter St. 

P. J. 
mit to 
brick and 


granted a per- 


Mass., has been 
will be of 


Aberdeen <Ave. It 
abeut $20,000, 


Cambridge, 
garage at 21 
Estimated cost, 


Carusse, 
build a 
iron, 


addition to the plant 


The contract for the erection of the 
Bedford, Mass., 


of the Taunton-New Bedford Copper Co., New 
has been awarded. 

W. 
the 


granted a 
shop at 80 


has been 
repair 


Mass., 
and 


George 
permit for 
Union St. 


The Max 
an additional 
increasing business, 
representatives in South Africa, 
Japan, South America, England and 
is approximately fifteen on 
equipped with every facility is being 

The main shop and adjacent saw tooth sections, will 
tain every modern tool and device that the progress of 
industry requires. The main erecting shop will be 
vided with 25-ton electric cranes, and railroad sidings 
run into the plant to facilitate the handling of large units 
In addition to these buildings, there will be a special 
ministration building three stories high, for the general 
private offices and drafting room. This building will be 
nected by means of bridges with the works, The power 
heating plants will be in separate buildings. 

welfare of the emplovees of the company will be 
after by the erection of a special recreation building 
laving out of baseball grounds and tennis courts. 
output of the concern is largely machinery for the 
making of tin containers, applied more particularly to the 
food industry. It likewise builds an extensive line of power 
presses for the sheet metal working industry. The com- 
pany expects to occupy its new home about February 1915. 


Pickering, Salem, 
erection of a garage 


Vernon, N. Y., is erecting 
Conn., to take care of its 
export trade through its 
Australia, India, China, 
the continent The area 
which a modern plant, 
erected. 


Ams Machine Co., Mt. 
plant at Bridgeport, 
especially the 


acres, 


con- 

the 
pro 

will 


ad- 
and 
con- 
and 


Torrington, Conn., has awarded 
three-story, 52x253-ft 
cost is $19,000. E. H. 


Excelsior Needle Co., 
the contract for the construction of a 
factory on Field St The estimated 
Waterbury is the Arch. Noted Sept. 3. 


The 


MIDDLE ATLANTIC STATES 


The Eagle Stamping Co., Buffalo, N. Y., has purchased the 


factory of the Frontier Rubber Co., Niagara St., which it 
will equip for the manufacture of stamped metal goods. 
The King Sewine Machine Co., Buffalo, N. Y., is building 
an addition to its foundry at Rano St. and the Lackawanna 
R.R. The estimated cost is $6000. 
The Lisk Mfe. Co., Canandaigua, N. Y., manufacturer of 
enamel ware, has awarded the contract for the construction 
The estimated cost is $100,000. Noted May 


of its addition. 
25. 

building 
cost ot 


Lancaster, N. Y., is 


The American Malleable Co., 
i The estimated 


additions and enlarging its furnaces. 
the improvements is $40,000. 

The Covert Motor Vehicle Co. 
to its plant on Lock St., Lockport, N. Y. 
is $50,000. 


The Carthage Auto Co., Rochester, N. Y., has asked for a 


addition 
cost 


plans to erect an 
The estimated 


permit to construct a brick garage at Norton and St. Paul 
Sts., at a cost of $14,000. It will be 40x100x28 ft. 

The Sadler Garage & Sales Co., Bloomfield, N. J., has been 
organized to operate a commercial garage and auto sales 
room. Wm. H. Sadler is Pres. 

The Panama Tire & Rubber Co., Newark, N. J., has ac- 
quired the local agency for Stromberg carburetors, and will 
operate a service depvartment for this specialty at No. 231 
Halsey St. 

James A. Coe & Co., Newark, N. J., iron and steel, plans 
to build a one-story, 50x115-ft. steel building, on Marshall St. 
Hughes & Backoff are the Archs. 

Fire, Sept. 8, destroyed the plant of the East Jersey Pipe 


Co., Paterson, N. J Loss, approximately $300,000 


Lynch & Dugan, proprietors of the Catasauqua Garage, 


Allentown, Penn., have let the contract for the construction 

of a large garage at the corner of Pine and Railroad Sts. 
Harry A. Nelson, 1720 State St., Erie, Penn., Aet. for the 

Ford cars, will erect a two-story 68x105-ft. gwarage on 18th 


St. 


Joseph D. Haas, Nicetown, Penn., has purchased the church 
property at 16th and St. Luke's St., and will remodel it into 
a modern garage and automobile supply shop. The dimen- 
sions of the plot are 36x168 ft 


The Roman Automobile Co., Philadelphia, Penn., is erecting 
a six-story garage at Broad and Race Sts. The site and 
building will cost ahout $200,000, 


New and Enlarged Shops 
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McLaughlin & McNamara, Philadelphia, Penn., will erect 


a one-story, 40x99-ft. garage on Elser St. Estimated co:t, 
$6000. 

Fire, Sept. 8, damaged the factory of the Philadelphia 
Rolling Machine Co., Philadelphia, Penn. 

The E. G. Burd Auto Body Co., Philadelphia, Penn., has 
had plans prepared for the construction of a one-story, 
275x360-ft. factory at 56th St. and Paschall Ave. Ballinger 


& Perrot are the Archs. 


John Hermes, Pittsburgh, Penn., has obtained a permit, 
and will erect a garage on Hooper St., to cost $56,475. 

Fire, Sept. 4, destroyed the cement plant of the Stewart 
Iron Co., Sharon, Penn. Loss, $250,000. 


SOUTHERN STATES 
The S. L. Mitchell Automobile Co., Chattanooga, Tenn., will 


occupy the three-story garage now being erected at Broad 
and West Seventh Sts. The building will cost about $40,000. 
John Borders and Thomas Brown, Lebanon, Ky., will 
equip a garage and repair shop. 
MIDDLE WEST 
J. B. Richards, Ashland, Ohio, plans to establish a garage 


and taxicab service in Ashland. A concrete two-story build- 


ing, 40x125 ft. on Center St. is being erected, 

_ The Clifton Garage, at the north end of Burnet Woods, Cin- 
cinnati, Ohio, is being enlarged by the construction of a 40x60- 
ft. addition, 

_ The National Telephone Supply Co., Cleveland, Ohio, man- 
ufacturer of telephone construction materials, is having plans 


prepared for the construction of a factory on Superior Ave 
and East 24th St. 

_ The Cuyahoga Bed Spring Co., Cleveland, Ohio, plans to 
install new machinery An increase of $10,000 in capital stock 
has been made. Noted Apr. 2. 

The Standard Welding Co., Cleveland, Ohio, manufacture 
of “Standweld Rims” for bicycles, motorcycles and auto- 
mobiles, is constructing its third addition of the year. The 
latest building is a 60x240-ft. storage house, 30-ft. high 


have a capacity of 100,000 rims. 
Beach Enameling Co., Coshocton, Ohio, plans to erect 


addition to its factory. 

Locomotive Works, Covington, Ohio, re- 
by fire, will be rebuilt in the near future 
is Pres. Noted Aug. 20. 
the American Metallic Grave Co., Galion, 
favorably on the proposed addition to its 


It will 
The 


a two-story 
The 
cently 
John 
The 
Ohio, have 
plant 


The Roberts-Toledo Auto Co., Toledo, Ohio, 
three-story garage at the corner of Adams and 13th St. The 
structure will be of steel and_ brick. It will cost approxi- 
mately $60,000. Contract calls for completion in four months. 


Ohio, this 
salesroom, 


Cincinnati 
destroved 
Glenn, Jr., 
directors of 
voted 


is erecting a 


fall will erect a 
three stories, 


Pfau & Faunce, Youngstown, 
modern garage on Pratt St.; also a 
of fireproof construction, 


The Concrete Steel Co., Youngstown, Ohio, manufacture: 
of steel novelties, has awarded the contract for the con- 
struction of its 100x200-ft. factory. Noted Aug. 6. 


The Advance Hardware Co., Crawfordsville, 
ing a garage. The first floor will be used for 
the company’s motor vehicles, and the second 
used as a repair shop. 


Ind., is erect- 
the storage of 
floor will be 


The Monon Ry. has awarded the contract for the construc- 


tion of its roundhouse, Indianapolis, Ind. The estimated cost 
is $50,000 

The Addison Hotel, Detroit, Mich., is constructing a gareee 
on Charlotte Ave. The structure will be 150x171 ft. and the 
interior will be divided into three parts so as to provide 
separate accommodations for taxicabs, electric and gasoline 
cars. 

The Continental Motor Mfg. Co., Détroit. Mich., is con- 
structing additions to both its testing and machine shops. 

D. W. Smith, Detroit, Mich., is erecting a 75x210-ft. brick 
garage at the corner of Jefferson and Townsend Aves. 

Fire, Sept. 2, destroyed the garage of the Voorhies Auto 


» Harbor Springs, Mich 
The Haynes-Ionia Plant, Tonia, Mich., is erecting a garage 
which will have accommodation for 12 machines owned by the 
officials of the company. 

The Northern Auto Machine Co., 


Co 


Petoskey, Mich., is erect- 


ing a garage. 

B. Karoll, 768 Harrison St., Chicago, Ill, plans to build 
a three-story factory on South Kedzie Ave., for the manu- 
facture of metal specialties. The estimated cost is $30,000. 


PD. S. Pentecost is the Arch. 

George B. Limbert, Chicago, Ill, manufacturer of steam 
fitters supplies, has purchased a site at Fulton and Jefferson 
St., where a plant will be built. 


The Waterous Acme Co., manufacturer of railway supplies, 
1401 South Western Blvd., Chicago, has awarded the con- 
tract for the construction of its factory. The estimated cost 


is $100,000. S Seott Jay is Arch. Noted Sept. 10 
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The Buildings and Equipment of a 
Large German Plant 
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To add consid rably to its diy “ and thy ™ =) . { a a , , 4) 

tion and equipment are) o notice, ORE ¢ P Beg ‘ a 
The \\ anaerer Werke 7. (1, W r is now « =T; ‘ { ; P 

iil Schonau neal Chemnit . frermany, makes, 

many machine tools. bieveles. motoreveles and tyne 
7 ? | , " 

vod has recentiv added automobiies to its nro 


company was founded in 1885 J. B. Winklhof nt e ae "ie 


It. Jaenicke, for the sale ol es and develo ‘ ite! : 
tremely rapidly into a mai acturing concern: nnel a { { over} 
has some 3000 emplovees. The buildings to be d | a vaneway 61 l tre ' 
were added in 1913: they are on the opposite side « 
street lo thre old i! ( ! ( ( > ! 
one which needed careful consideration. buildin 
This new building has five floors with an ave y CA~l o) t going ont of de 
height of about 13 ft.. a view « one « them, Fig. 1, ; 
C1VOS an idea ol the constructiol | ( se'nnne | \ Ol rn Sop 
on account of the rise of the street. on] extends ] é Special { i] , 


the length of the 
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ne shop and next to it is the store for the necessary 


material. Here are the large chassis presses for the 
automobiles and also all the other presses for the vari- 


ous stampings required, 
The principal store is on the ground floor and a goods 
elevator runs up from the basement. This is shown in 


rig, it handles material, hoop-iron, hoop-steel and 
plates up to 23 ft. long. The cutting-up mac hines are 
ulso on this floor and are thus handy for the store: 


material is classified according to quality and size and 
The shifting work is handled by 
an electric traveling crane, shown in Fig. 3, in 
the shown. This 
25 ft. lone by 11 in. diameter, 


stored on iron racks. 
which 
also a good view ot store 1s crane 
handles material up to . 

The transportation methods used for the incoming 
material are of In Fig. 4 


of the cases of small parts such as screws, small castings 


interest, is shown the delivery 
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Tike CRANE IN THE STORE 
The 


put on 


like, direct from the cars To the Store, 


the 
freight-platform is shown at A 


and 
and the cases are 
lless staircase, 


| 


which is ally an en 
slide 2 whence they 

handled 
to store crane or from store to the cutting-up shop I) 
Fig. 5. These 
in their course as shown in the illustration, so that th 
Stor ik. 
the 


the Iron apron practh 


amd are deposited on thy are trucl 


to position. The larger material is from ears 


crabs, see pass over weighing machines 
store-keeper can alWavs keep Pa | close chee I On his 

The automati floor 
method of handling the chips produced by them is of 


a centrifugal 


machines are on. this and 


interest. They are first freed from oil it 


machine and then loaded on wagons bv a belt conveyor 


as shown in Fig 6. 

On the first floor are the automobile and motor build- 
the saddlers shop and varnishing and 
On the 


The second 


ing shops, drying 


ana 


bal a | ond 
floor 
The method 


rooms and also the shipping room. 
has 


third are the typewriter shops. 


the testing and packing rooms for these. 
the 


roller track or 


of handling finished typewriters to the cars is un- 


shoot leading to the loading 
platform alongside the cars, This is 


On the fourth floor are the offices 


common, a 


clearly shown In 


Fig. 2. and the draw- 


jng room, also the workmen’s dining room and its acces- 


sories, 


Tuk Deraits or THe BuILpING CONSTRUCTION 


° ' 
reintorced con- 


As has been stated the building is of 
crete which was used not only as a preventive against 
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fire but also to permit of the introduction of large win- 


The rooms are 78 ft. wide but the cross girders 


dows. 
need only two rows of pillars to support their length. 
These 


running parallel 


cirders are so amply dimensioned that the girders 


with the center line could have been 








OS ey 


y = 


Hanxpting INcomInG MATERIAL 




















ELectric CRANE BETWEEN 
STORE AND CuTTinG-Up Siop 
oN WeiGcu BripGe 


Fig. 5. 


panels vary in width from 


d spensed with. The | ing 
15 to 19 ft. and are capable of supporting a load of 205 
Ib. per. sq. ft. The leneth of i84 ft. and 


arising from differences in temperature had to 


the wing is 


tensions 
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be recxroned With Dut so Tar, ilthoueg Tih ( re te I eating 1 3. -kNe} ‘ , it 2.5 - 
expansion joints have been dispensed with, no crack on s > m1 
perceptible displacement has oc irred in the erection. ip to It tons 4 

The windows have an area of 150 sq.ft. each and ar engines, The li ONSISL « CF Ol x 


amply large enough thoroughly to light the whole room. nal ¢ Ineter, W ation tHe 


The frames are divided vertically into thre : Ws 
In the outer ones the windows open. sidew ‘ 
Mh) the centel Lhe! itt Va Co Wi ch ( ‘ Ol v I mn i 
zontal hinges: During we Mie kOuTS e top \ ( > © ‘ ‘ 
of the center panels only are opened Which admits a ant is collected in thr sem : tank and a 
above the heads of the workmen. When the shops are t ol t l ent . _ 
cmpty the side windows are opened ent mid 
oughly ventilate the room. The wind sills 
concrete pillars serving as a tTramework 0 the « 
1 . , ais \] 
Wallis are brick Taced, Che outside walls ¢ { 
are plastered with shell lime. The roofing a 
eutters and down spouts are of copper. || | 


cement, Where much ol is used. ane yt as _ 
. SAREE 


} 
nalees, 


Ma 
partith l 


] 
| 
i 




















hig. 6. LOADING CHIPS FROM 1 {vu TOM. . fi 


4 

saenaags: Meat dnas = ; PE vy, 
Lransport ¢ hished Loods i S = 

mrbiliones ofl Liohey ~ ) } 7 4 

( Work stops | | { 
dves oWs © Wis i! ) | f 
eee er ee II 

LIGHTING AND Hearne - 

Care has been taken from 1 commence} 
construction of the new premises t transmissic 
und shafting. machine bases and the e so that t eate 3 
iM? Vf moved and reerected els er ' 
culty. For this Purpose oles were at into the . bli ‘. ; ary 7 
with the aid of templates roug \ { at , 
fixing channel irons « e Dassed my 
rons are intended to rece ‘ ross-cirders te P current ; + an 


overhead hangers are Clabiper \ Lrabsmissiol or owel yf) 


shafting run in ball bearings. oo} team 
Provision has been made ol Chnting hist Lions, } . ene | Mt) ye mn 

Hy ramming the requis te thousands ¢ ood <v . ' r , \ } 

and the leaded insulating pipes into the « { o £ } 


obviate tedious and expensive mortising. The roon 


ehted by 200 to GOO metallic filament \ 
the semi-indirect system, nsures 


t 
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oupled with triphase generating dynamos supplying tne 
rrent to the switchboard at 525 volts and 50) cveles, 
through ol switches Opn rated by motors. 
The current intended for power purposes is supplied 
hy cable to the distribution boards of the various depart 
ments at about 500 volts, while the current for light 


ing) purposes is transformed down to 290 volts and us 
: i 

as monophase current with a brought-out neutral con 

ductor, the pressure heing 110 volts only. 


Although the works have their own power plant 


nections have been made with the Jocal supply so tha 
] 4 ’ 
in emergene power can be obtained from outside, 
TIME-CLOCKS AND FIRE-ALARMS 
Tl s marked by the ring 


© beginning and end of wor 


hells nal are aut 


matically operated from. the central electric clock, 
to it all 


me of electri all the shops, these 


has also connected the 


Clock 
cre kk dey Ces, 
\ll ove’r 

| 


WarKEU 


the plant at suitabl places, conspicuous 
have fitted 


the local fire 


, 
Deel uy}, 


fire-alarms 


motor-worked siren alarming 


Into action, 


to the 


brought 


Owing consid rable extent of the plant 


frequently difficult to find the offi lals, a Sper ial eall devi 
has been provided ; from the central private teleplh 
exchange Morse signals are sent out to signal hor 
fitted up in all the rooms: as soon as oficial 
hy } inal signal eat ol ( - » 7 1 \ 
Thien eS thbbn Thee essa ! ! I 

Ch Thost satis cs : 


The Vital Elements in Guar- 
amntees 


By G. D. C 


‘To guarantee or not to guarantee which 


Is a question 
ating mol 


to th 


every hinervy manufacturer has been ce 


Prine 
for the guarantee has been forcing itsel| 


ield. 


less, 


front in practically every business f 


The only safe way to consider the guarantee (and 
the reference here is to performance, and not to work 
manship and materials, which must be made good 
whether a specific vuarantee Is given or not) Is m the 
light of its probable results. If the guarantee merely 
helps to make sales, and not satisfied customers, its ad 
vantage as a selling proposition is minimized because 


one of the main objects of every sale should be to insure 


repeat orders. The vuarantee that makes it hard to 
sell the customer a second or third machine is a bro 
reed, as far as selling assistance is concerned 

The HumMAN ELEMEN' 


experience has shown that the vital element of 1 


irantee is the human factor. Tn ot 


Proposition 


words, the machine whose output is subjected to o1 
Weight Duration Blows 
of Ram, of Test pe 
hype 1.) Mi M Mat 
LB <M 
M. ste 
aM. @ i 
{ “ j \ = \] ‘ 
" 7 ‘ S.-M. steel 
1] S.M teel 


TABLE I 


) 


WoOrkKmenh s Tilhlec- 


by *which a 


brigad : 


l 
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ited by the ability of the operator can hardly be guaran- 
teed by the manufacturer with perfect safety to himself 
and justice to the machine as he is including in his guar- 
antee 


Qn the other hand, a great many kinds of machinery 


factor. 


a large unknown 


and tl human element 


It is more 


e automatic, or 1e 


nearly so, 
does not enter so largely into the proposition. 
nearly safe to make a guarantee of a piece of equipment 
of this kind, as far as production is concerned, because 


the showing of the machine itself will not necessarily he 


confused with the record of the operator. The manufac- 
rer in this case is put on trial by himself, and not 
connection with the employee of the customer, which 


s what happens when he guarantees the production ol 


a nonautomatic machine. 


While 


sweeprng 


comparatively few machine-tool builders make 


guarantee of production, some of them will 


ea specific warranty of production in individual cases, 
where the work to be done is thoroughly understood and 
where the manufacturer is satisfied that the conditions 

re favorable to proper use of the machine. 

Qne of the dangerous things about guarantees is the 
temptation WV it affords the salesman to stretch some 
and gloss over other equally important features. With- 
outa i] . it is up to him to sell the machine on 
tive isis © tS gen ral qual t\ and elficien i, With 
t in lean back comfortably on this areument, tel] 

customer that | can t possi r}y lose, and that 
it (does Tt) IKE voor! Tive hnouse will. Under 
nilition of course, it is natural for the buver 
in ! ! los ine wo « il] ol thre manu 

to Tatbie l l ( nl dT rod lie the price 

( larantee is not met in every particular. 

‘| ( ) e where a luarantee is needed Most of all. 

. ind] second-hand machinery. Here 
tis not a question of performance, but of Intrinsie qual- 
tv. 1) cts Pia he oca ily coneca ed or overlooked that 
The bp er is cnitil » Protection, al | 1 lnarantee as to 

ri te eq pment 3s 7 ‘ nat only *) 
— 4 } , , 
part oO ne Ue, but SOlMetIne Tat the custo 
has al to as o 

TO ge {| 2ST BAT CO? ° J Th VIS 7 

i Gr LO?® MATLC Ee O x 4 OW’ er 
THT = o7 TT 2a = 
Kc Ht AMMErs 

Here I 1 few facts as to the performance of power 

! ers with especially concer the kly i 
s | t filleter & Ku of Ascherslel 1, tl 
d as follows 
Diameter Heieht Resulting 
Wei t of Lead of Lead Rate per Height Useful 
of Ram, Cylinder, Cylinder, Mi té of Proof ect 

‘ lb It I? BI ra Per ( 

LI ‘ ; > ‘ GS 
! , " 
i ‘ 5 12 2 

1 9 4 1 - 

TABLE II FORCE OF BLOW 

*lHieim’s ethod compressiot of ] ‘ linde vith ‘ 

low it normal rat of spe 

rensile ) i 1 Tie I sultir Piece 
Ss th, Lenet bia I th Diameter 

l Sq.l ! 

t S } 7 4 ( 

\ 9 1 \ \N ; x 4 29 5 

\ 9 t \ oo SS 67.0 j 

S200 to S580 \ ‘ 

§.200 to S5.3800 \ 6 1 


PRAWING 
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Motor-Speed Adjustment and 
Control 


By C. E. CLEWELL 





























SV NOPSIS—The different forms of motfor-speed a | s is equivalent to s; y that the alternating-current 
ustment are outlined and eir relative advantades IN 1 vs Of motor are Like onstant-speed type, and as fa 
cussed. The held of maqneti miro and rhat al accon as pie me-sShop mactie s concerned, this © ordinary 
SHES, Braking i /enera and oy electrica piel S, Tie Cnse 
TPheory and ractice in dynamic brakin J. P sical ar- Our attention Ls is directed to ® Wavs and meal 
. ‘ 
rangement of contro CVICOS » sull the convreanence ; or ac sting the speed «o 
lhe operatol TALE ‘lie wnitiuer f LS point om produe ‘ a cdirect-current motors, Ihe 
. a : . | 
hion, The pendant sicrte a S mriind ad s;onpiy lpie | Dost col mone These met 
fhe wse of remote conti Li oaS ( j 7 on ~ ! is eld contre 
nount the contro ~~” ON ne tool its } ole ‘ ves W 
rl ° i Ti oye vuy i) 
The aea scheme To apecs stmenit lt ma tin | mia cl 
tool drive Is ndoubted il meTica OTTESS ( tal 
, 
speed increments. As is Comm nown, the on et , 
1] ! ‘ ] ] " wo} rf 
ible plan With mechanical drive is to se jncrements tol- \ ) earo 
lowing a geometrical progress tiv ‘ 1O1eS { ) 
By the lis ( | reo! T ) Csslol 0 - l rre I Ws ! 
] + 7 
mnewes, tT; } ( ] ( hs ¢ ( ( i] l i ‘ ) | - ) 
' 
} 4 . ; r ] . { 
mmocated ) j = ( ( } y sp ~ >\ ‘ } , 
me 4 The electron 
Sup | | rs | moni 
a — as — - — 
r— a > , oti 
} Ol a 7 C +*-=+ Br Ma ' 
{3 0 4 I ‘ rj l rial . 
$ 
é \ 
rrererrrerer PrPerrerrer| = . . -' 
~ > ‘ , 
ia ———— ” 
‘ ont 
| / as KI Vin 
r } ! | 
j | 
, 
4 | ' | \NEI ( | 
j | an - ct 
7] ]] Th, r DREAI mee” 
oY iii +>) . . 
JJ —___> d Seager tlie , ” 
Arrows indicate 
Jere ra! math oF MA NIcy ( rare 1 ‘ ( ire Clheoctes ) 1 rin 
7) 3 
naanetisin Ff ’ <tat cilia =t; O\ , | | ) 
| 7 1g \\ vet | } | tiit 
rough armature : ; 
Fig. 1. Wining Dia 1. SHOWING FIELD CONNEC- € 
rioNs OF Dirgcr-CUrkeNnt Suunt Movor 
' : 
in other words. DV The best per al ral Speeds, \\ 
. . . \ 
diameters OL Work are met requiring a speed betwe \ 
\ 
, , ‘ ‘ ’ \ 
the available values, a sacrifice must be made in t ~ \ 
: ‘\ 
. » oe . . . ‘. 
ection ot the speed to use, because the higher value cal : \ 
’ ‘ A \ 
, ’ , 4 . 
not be empiloved and To choose Thy spatier means T l jp \ 
A . ‘\ 
] ] ; ; . ‘ . {}} . ; ‘ 
the machine tool. IS Working at a ower eereney } \ 
it is capable of realizing. ‘S Sy 
} = ra f 
Th need adin wnt « ] ntrol f ha bon { } 
ne speed adjustment and control ot the motor ma { | | 
_ 1 . . . POA PS OU) j 
possible, practically speaking, the dea arithmet l = 
progression ol speed increments and hence insures that y cw! 
lomat » 
. 1 2 2 ’ } o . SS } 
the most suitable speed is available for each diametet | 


of work. The great importa! of obtaining this mos } 
° " . ‘ 
suitable speed lends considerable interest to the m s. | 


tical points connected with the methods and _ relative . 


merits of various forms of sp adjustment, \} | 2 


Metruops oF Moror-Sepeep ADJUSTMENT ‘ S 





. : 1 1 ’ ’ : “eas a u 
For convenience we sha (i de electrl motors nto . : 


two classes. direct and alternating current. In machine- 


tool work direct-current motors are used for adjust Two other ins for the magnetic — fie 
speed purposes, while for constant-speed wor Cll trenet effective on the armature are the variable relu 
direct- or alternating-current motors may be emploved. tance method and variable armature positi met 
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} 
} midi our © ( ten S007 : ( } har’ 2) 1M) << to reduce this 
rhicote thie | | brian fie | 1é ( | a > Snows a mpl diagram ol thr con 
tis} a given i current ( eclions of an interpote motor, as adapted from the work 
in e arma The Stow ad- of Crocker & Arendt, and an inspection of this diagram 
Dio eran \) s snown fl shows that as the load on the motor imereases, the cur- 
t tvin ( ) ’ <table-speed rent throug ( winding increases and the effee- 
tte 1 TT ‘ wr 1 1 r ~ © These so-called interpoles ine reases, 
( l ( ( witl res par To ( T ~ ne ( speed ranges ol the inte Prats motors for 
, ‘ ens the effective ny hine Wol are 100 to 1600 room. for ihe to | ratio. 
! 5 ( vii ‘I Inge seems to cover the requirements of most 
{ : N e-shop Wo The movable armature method 
ern 1 sher speed ranges and ratios, even up to TO to 
l l aby}? I (i ¢ | vl) ratios is doubtl and the co 
, { > 
‘ tl - bt — 
\\ ( > ri 
‘ thie ( r ol 
} ) i ‘ 
rye terny . * 
o ‘ mtu 
) ) si I) \p ~ ™ , 
tive ~ 1 ‘ 
; " ite \ 
( is I li I ! 
M 
RPeaeneeeene? pow 
UF y ( ’ INTE! Oy Vloroy \] VIN POLES 
Wot I) Ss EX Ite | 
} uf 
— " 
es Ms a ae a oe 
Lscilscalitdiceemmidhiiegsl 
‘all 
io md \ 
Serta ; a } 
as 3 J 
Pre j 0 \p s ) 
vito ; 
bles 
{ ‘ ~ ( ) 4 
ile ( l a. < Dat VE SSTLOWEN \inritop ot 
( HuUCTOrs e Rewo'l (‘o Ol 
’ ? NS ] yl ida ~ mWie- 
thon throu u ~ It : ri 
1 . ( 1 > Tiber i TI! - ( 
~ Interest 1 ( il { { l ( 
) i} 3 toys . cons tio ire apt to be ernie y 1 
Wit met \ ! ol Cc salt Wrlorhial thal the ore standar 
, ; ; \| Coxnrror AND Dynamic BRAKING 
| . \ ( ~ os te starting. accelerating 
stmt Te t " “10 1 ) Lah ors > hie ¢ | vreneral, \ scheme 
14) ‘ stunt-sp nie } t ] ? ~ ‘ ( ~ st \ re starting, stopp 
, ] Tee r) revers ire til lo erat is as With planers. 
rhb - i] ») ‘ I - ~ cP i 
} ] ! . . 
t magnet col ( Ss pecullal adapted to pianer prac- 
Here the low s ern o " 
t wit! | ir ( me between cuts, Makes necessary rapt 
rane ‘ ; WP 
1 ‘ like Ce Tools 0 ‘ ah lo brake a tool 
~ =s ‘ \ a \ 
ty equate ! recurate Ws most important influ- 
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nee on Increased production, and hence considerable at- essary to place t ontro e in a convenient posi- 
tention has been riven to various schemes for braking ef- tion with respect to the ope 

ficiently. Mechanical brakes have the Cisadvantage of 

wear and tear and the absence of these features makes Pi tEMOTE-CONTROL PLAN 

dynamic braking by electrical means correspondingly mm. 4} > 4] 
%, : To this end, the reni from. thi 
favorable. ae 


roller itself ¢ e that er 6). al mounted o1 


rr y* , . . 
To this end, many torms « commercia onctre S. ‘ ’ { ‘ 4 
riage ¢ i ! ( ‘ ‘ i machine too 
when sO speciiied, are equipm Tj aAcCOmMDIIS ‘ ct? 2 4 “ , ; P ' P , 4 eg} 
, ! : ia \ ne ad mT il ( Din 0 mavVviIne 
ES ee ae, ee ee ars ene aid iil “4 ; . 
ranking y pla ne i? aria lh a wt i the handle travel with the work \ sp ined shaft and miter 


qition in a st 7 , * rears, somewhat as show n Fig. 7, are then inserted be 


. . . 
yn) i the? tor due to rie entrtumi ¢ The Ton , 1} } + ’ 1 } 

motion ol rie a > 1 n I tween the controller and handle w ch accomplishes thy 

‘ ] } ; a + ; ] 14 , { 

reacted on bb Lhe macnn ( Cidi a C Tide s . . 4 } ‘ } 

, . sired end. Furthermore. a pendant switch mav b 

} ioht 1 =t , . 

roug to ~ \\ hy Ss cana ‘ of starting, stopping and revers 


Controt Devices ann Tiler ArnAnGcemes ¢ the motor, and as this switch may be carried about b 























a = e operator, it forms ; added convenience in the case 
l'o operate an adjustable-speead motor ! | ae i , , , , , 
' : ertain machines the plane schemes of this Kind 
Starting ce ice, a Speed-adyUusting ce Ce ou t él rot 
. ; : . lane tL uhhecessa ( | OM itor to leave fils 
device mn the circuit agaist overloads or j ental s 
: ! to effect me ray ’ PS Te rroduce a saving 
circuits. For starting, the ordinary lever starting ' 
. : ; ! me which react tavorab! mm ti output of anv shop. 
Stat nav be used, Again, the drum-tvpe controller, as i . ’ 
; : : Protective devices may clude either fuses or ereutt- 
Fig. 6, is widely used. In the latter t speed adjust- , e 
tine ‘ reakers. Fuses are not apt to act as quickly as cireuit 
ments are made by the starting handie, : , 

. npreakers on overtioads and ence ma wetter as a pro- 
tection for motors which ay to be overloaded for 
short ntervals « m | irent, oweve that 

| eakers ] Teese mo 1 fan | ( 
mc repla ed. | Sil = in time are mhportan’ 
t-t) iWKeTS 1 m DI ‘ eto ~ i yr ? show 
rr \ i} t 1KeTS nal | a ) } mile Vil 
] 7 
‘ rg rie nt aed ( nNresel nm a 
( l | mnt eropment 
( stn itu T wt thaw 
1) fine ane ittention j yen mdevotet to | ~ 
reise hheo-~Ton motor application, ms 1 itself something 
( nalication ¢ 1 mportance to the industry as a 
- 
| : ° af oe 7 . 
I Wit i) LAS O tine Miller 
By Lemu J. Roperrs 
, ps one of The most nteresting tTeatures of thre 
nie nist’s trade is the fact that there are so many e) 
. : . . tire ferent met ol dome a given job In most 
Fig. 6. Drom Conrrotiter Fic. 8 Starring Pay ; : 
: : : cases, If is doubt | i There ©“ even oniv one best method 
wir Cover RemMovep EL WITIL Fuses 12 
several dozen drilling machine aris were to be bored te 
With the drum contre a twne a cn in 534 in, and then turned and grooved as shown in Fig. 1. 
movement ol the operating ! ( l ( cl direcTlo the diametel eine 6 T if required a swine ol Mh 
. ,' : . P , ] 
rst starts the motor. then cuts ¢ tthe starting res ‘ ( n., Whereas ¢ arces a . wked 10 hn. OF this an 
and finally cuts in the field resistance so as to the largest boring machine would only swing bt In, al 
. ! . , | . ry. 
desired speed. The leads for these controllers are broug a pinch, so the job was put on the No, 4- miller. wo 


out through an insulating bushing in th: base of thy CON- cast-1ron plates wens drilled “vl cl reamed for the lly i. 
troller, and the advantages of employing ixon conduit for arbor and then turned to go in the 5%4-in. bore for a 


= i 


running the eircults W |] he obvious to an one fan ar distance of wy Mn. and the work put m plac is shown. 


with the conditions which usually surround the wiring A special journal bushing was bolted to the heavy arm 
. 3 


for machine tools. and knee brace which had a bearing 34gx6 in. The «ht 


These controllers present a number of advantages in ing dog was securely clamped to an 8-in, face mill, Thy 
methods of mounting and operation. They m iY tool rest fron 26-in. lathe completed the equipment 
mounted in practically any position, upright, horizontal It was found that this set-up gave us all the rigidit 
or verted, as ma\y he necessary. Another import t needed and al! the power a! | speed that anv tool ste: 


point is the abilitv to use remote control, that is, t : vould stand. In only one respect was it a little unhandy. 


of the controller handle separate Trom the controlle: {- hat is, the brace had to be taken off each time the work 
self. Thus in some cases, it may not be feasible to was changed. 
}) 


mount the controller on the machine tool, but it is nec- Figs. 2, 3 and 4 show an efficient way of turning 
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Monin. Tae thy rer In bie. 3. the rouehu tools have been replaced b 
e\ a Cae our forming cutters which were set on an angle to get a 
la rt ATTiT \ hearing cut and at such heights that a single pass fin- 
wk of ma ne steel \ tted for | d the pulley ready for the polishing. 
«| teel toe w Me n id rig LEN pe I ihe ig. 4 Is Simply the 


same method used on a small feed 
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Kia. 1. Turnine A Drineingc-MacuiIne Ano Mia. 2. Rovuguina A Cong PULLEY ON A LATHE 
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Wie 3.06 Forming Currens Reapy ‘ro Finisi «a PULLey Fig. 4. Forming A SMALL PULLEY 
Naten as shown Ih ilevs were then re rule vhiech was finished from the rough with a singl 
and’ faced. One good thine about this method 1 mass of the under-cuttinge forming etter. 
rer ne bearings close to the work at both e1 » not claim any originality for the principles of the 
tead of th Tar one gets on a lathe center, t . n tools used on a mill r.. but | lo believe that ther 
L 2MoN ' earin e arbor support 


CnHses where these methods deserve far wider se, 
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Milling Operations in a Printing- 
Press Shop 


Ee prroRtAL CORRESPONDENCI 


SV NOPSTS 7 hig yelhod / i) Odin n) ior le mu? » 7 1) . or OVE? ive Porn | A | 
wl nag operaly Ti plau rT, whan a iri ) / ov haw thie i! ‘ iD a or ? . Wess, One of 
“hen for lhe work as cullime ji a } RP i ) mn ‘ t rn) ow TiNture Ih) 
lhese fealure have been my ere ; a ‘ flat rf srg ie nished. but hey 
nie of lhe milling tlratures and allachment } ! mi cow l« ert oe ily clamps wii 
herewthh. Pulleus ane j ee aiso ay hy ‘ , 
inslead of lurned; the method of hhin } ‘ { rve to hold the 
nnusnual, 1! Tite ess re Is ayy) ul by, 
2 itt | Wool hi previous byeveny 
There are many interesti mn ( eveled »> by locati ( on the fixed point ¢ 
printing presses: the fittings and appliances for ly r the milling fixture, th vy of which has a hold for a 
the work on the miller are almost miportant a i wren ! <idewavs ngainst fixed 
tools themselves in obtaining speed o production Th O}) ( I hed so that springing | 
devices and methods here deseribed are those employe | avoided, at il wel } » os tle result, 
by the Chandler & Price Co... Cleveland, Olio. ; Uaiy the method of milling the ratchet teet! 
The printing-press platen has to be accurate to secur on the und de of the in dial, a vertical-spind| 
vood results without an undue amount of making ready — attachme ‘ a plain miller, The fixture 





4 




















Mig. 1.0 Minnine Finrure ror Prinving-Press 














FRAME Pic. 4. Mintnuine Tor or Parer-Currer Lees 


Fie. 3. MILLING THE SIDI 
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which carries the dial to be milled is set at the proper 
angle so that the work can be fed lengthwise under the 
milling eutter and the fixture indexed on the return 
stroke. 

The method of holding the dial on the plate is shown 
at A, 
to remove the finished piece. 
plate are ratchet teeth properly spaced to give the de- 
The pawl B op- 
the 


it being only necessary to loosen one of the straps 
On 


the under side of the 


sired number of teeth on the ink dial. 
erates on these teeth under control of bell erank C, 


which is fastened to the table and the fixture as shown. 





Fig. 5. Douste Tnstpk Minune FIxrures 
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The method of milling the side frames is shown in 
Fig. 3, where a vertical miller of the planer type is shown. 
Practically all of the milling consists of spot facing 
the different bosses, the frame being squared up against 
the angle plate at the left and supported directly under 
the spots to be milled by small screw jacks, 


Two Spectat MILLING JOBS 


Two special milling jobs are shown in Figs. 4 and 5, 
the first being done on a special machine built with a 
traveling head for milling the recess shown, which forms 




















Fic. 6. Cam Ciamps ror Mitiinc PLATEN 

After the work has been fed to the right until-the ratchet 
has been cut to the correct depth by the angular cutter 
shown, the table reverses automatically, and in the posi- 
tion shown is nearly ready for the heel of the bell crank 
D to trip against the stop F, As the table continues 
to move to the left, the upper arm of the arm C, carry- 
ing the pawl B, also moves to the left, and carries the 
indexing plate with it long enough to secure the proper 
turning for the ink dial being milled. The operation is 
then repeated until the last tooth of the ratchet is milled, 
when the machine stops automatically. 








Form For Minune Curvep Scurraces 


Fia. 8. 


the locating point for the yoke or central member that 
goes between the two legs of the paper cutter. The piece 
to be milled goes through an opening in the miller bed 
underneath the ways on which the milling head travels, 
the weight of the legs being largely supported by the 
knee or brace shown projecting from the bed. The ver- 
tical adjustment of the milling cutter is secured by the 
position of the milling head around a central stud, as 
can be seen, this giving all the adjustment required. 

In Fig. 5, 
head miller 


attachments have been made to a double- 
so as to mill the inside of the case which 








September ye 
) 1.1 } ,% 
holds the type, Suitable supports fe the al vr vears hie, So w 
of the milling cutters. are astened to the heads of the cam. 8 


machine, so that it becomes an eas\ 


inside surfaces in the manner shown. After a cas ! end bv as 
heen placed in position, the work-carrying table is raise the wire rr 
until the milling cutters reach the position shown, otographed 
when the cross-feed comes nto actor HBL nist t sho 


} 


the entire surface, The lone sides of the case 


l ! mica 

In the same way, the heads being adjustable so as to s of instance 
cure the desired spacing of the cutters, Che cam 

The method of milling the ends of the platens whi inner cam, 
were shown In Fig. 1, can be seen in Fie. 6. which is a nsert Aw 
double-ended machine Dullt ) Calman & Smit . t Nn 
platen to be milled Is ocales gevainst one ol the ‘ biaster can 
edges which are finished at t irst operati ‘ { \ 
in position by the quick-acting lamp shown, (T arge oT <n 
milling cutter passes across the @had, as ah be se 5 | 
fi’ siot in the piece Which locates The ate su \ 
on the table. Two pli tens ca be milled at ¢ { 
machine, the head at the vyht beme left e . 
ihe operation ¢ m4 Nn : ( \ 1 
sccel, IS CAXTrenc 1\ Silnple, be r DOVE ) | cain 


matter to m the vrm is pivot 


\l 

















‘his makes ao quick-act he ‘ ‘ The milling 
Which has proved satisfact i C, the 
many places ate 2B 

worn 

Morne CaM-CLAMPING |) “ 
rom eu 
\nother applieation o t cam gmipmg ‘ : lathe. nh 

shown in Fie. 7 where a single movement holds we owered 0 
io be milled securely in position, The side nearest t 
scTrver Is located against the stops shown | ro ( 
cam acts against a strap set at an angle. which not « 

forces the work against these stons. but also its - a 
down against the body of the fixture, holding 1 = to putin 
and at the same time being quickly released whet : een mille 
sary. The link to which the cam is fastened swings 1 rroved high 
the back end of the fixture. so that the whole thing may Another 
ne readily dropped down out of the way ! I 11. 


a } 
rhe swinging-arm method of form milli . rp 
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= ; ; \ + « 
' ws } ‘ ’ j 
j | i tear’ ¢ ] - itt i lt 
ble counterweight, whi operates through 
~ ~ \\ ~ =i > «cst il i 
‘ ; ; : ] 
—T } evel ine Ss nor in the positioir 
= het ror a ! ! 
. ( iVantage In a& rune 
shi | 0 ’ it wor or 
( = IM VW = | ena ob the ste 
Wa errs to | - | s Isa 
~ } ay wi j 
: vith of the 
it? i ’ 
1 i] 








i ‘ The jatine ’ 
i on the driv 
nie nh ! ol the douh 
mown at C' ; DP, Powe or this com 
ected Lin eed train at the head of th 
the ¢ ( | ShhOW at the Dack, 
T entirely Tih osed 
ed toa pan underneath the lathe 
‘ ( Is complete 
} J ~ Wi Live } ber Thee 
‘ | lel i) i“ ‘ 
sti ‘ Iter if ha 
Lg ! nd method has 
tio i | nl ) pbie is shown 
| | \ Cols sol oy | print- 
l his also 
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shows how the arms of the flywheels are held in adjusting 


fastened to pulley, and then 


the 


] 


ey 


rst 


clamps, which are fi 


clamped on the driving studs after 1 have found their 


proper location. This is a substantial machine, and as 


ean he seen I) close examination of the finished surface 
near the gang of milling cutters, the finish is satistac- 
tory. 
A Taper Hor ror WormMwtiteets 

(n interesting method of milling wormwheels is 
-hown in Fig. 12. This involves the use of a taper hob, 
as can be seen. This is driven by the spindle of a large 
horizontal miller by the shank A, the outer end being 
<upported by the over-arm in the usual manner. “The 


cear B furnishes power for driving the wormwheel 


blank through the gearing shown at (, and the worm and 
wheel at the bottom which is a duplicate of the work be- 


ing cut. 
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Fie. 13. Worm-TEstTiInG FIXTURE 
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Fig. 11. Miniine Printrne-Press FiywHeets 

It will be noticed that the front end of the hob is tap- 
ered down so that it is virtually a milling cutter, which 
cuts out the rounded throat of the wormwheel to 
milled. It will also be seen that the teeth on the front 
end of the hob are not full length, but are tapered back 


he 


in much the same way as the teeth on a tapered tap. 
With this fixture in position on the miller and the hob 
supported by the driving frame D, fastened to the face 


of the miller column, the wormwheel support /, which 
is fastened to the miller table, is fed in or toward the 
face of the column. This feeds the wermwheel blank 


lengthwise of the hob at the same time it is being re- 
volved, and the wormwheel support F slides on the dove- 
tail at the bottom of D, carrying the wormwheel blank 
lengthwise of the hob and gradually bringing the full- 
length teeth into operation. This method has proved suc- 
cessful and produces wormwheels accurately and econom- 
ically. 

These wheels are tested by the device shown in Fig. 13. 
There are no particular features in this testing fixture, 
but all adjustments are provided with micrometer read- 





Fie. 12. Hosstna WorMWHeets WiItH A Taper Hop 
Ine dials, and every effort made to make it easv to ascer 

The 
device is not particularly expensive and might be used to 


tain the exact condition of every wormwiicel tested. 


advantage in many places. 


ns 

The amount of permanent magnetism which hard stee! 
will retain, and the tenacity with which it retains it, ar 
materially affected by the heat treatment of the steel, as well 
is by its chemical composition. Some steels have their best 
permanent-magnet quality in the _ oil-hardened condition, 
while others (0.60 per cent. carbon steel and 5 per cent 
tungsten steel) are best when water-hardened. Thus th: 


“magnetic hardness” 
cal 


hardness 


does not vary in the same way as physi- 
Drawing the however, both 
magnetic permanence. In some pieces 
of small section have greater permanence than larger pieces, 


hardness temper, reduces 


and steels, 


while other steels have the opposite characteristics. In a 
paper presented before the last annual convention of the 
American Society for Testing Materials these facts wer 
pointed out by Dr. J. A. Matthews as the results of an 
extensive series of magnetic tests on alloy steels. It is 


found 
no laws or theories covering 
before a great amount of 


that uniformity of behavior is 
among different steels, and that 
the phenomena be deduced 
further experimenting done. He found the 
index of permanent-magnet quality to be the ratio between 
residual magnetism and coercive force. 


his conclusion no 


can 


has been best 
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Tank Welding by the Oxyacetylene 
Method 


By Rosperr Mawson 


SY NOPSIS—A barre lew Idina mach ine wh it h is ji i ¢ ] nvamst the ‘ nd ot the stops. The ( lamp is then tightened 


with water-cooled torches and a work-holding anvil, The down with a lever movement thus holding the plate se- 
machine is filled with two anvils to enable the operator curely. The carriage ) is then driven across the surface 
lo assemble one part while the other ws be ing welded, The of the sheet by the belt BE, and upsets th eda . It will be 
machine ts fitted so that any speed of welding may be ob- seen that the carriage is fitted with rollers which travel 
lained within the capacity of the machine. Some of the against the steel bar F. The handwheel G is used when 
welded parts are shown, it is desired to move the carriage by hand. 


, : ; ; _ Tue Upserringc MrcHANIs) 
A machine for welding the longitudinal seams of bar- Dn ING MECHANISM 


rels and tanks by the oxyacetylene method has recently The halftone, Fig. 2, gives a closer view of the mechan 
been developed by the Davis-Bournonville Co., Jersey ism used for the upsetting operation. The two rollers A 
City, N. J. pass, one over, the other under the plate. <A third roller 


The steel sheets, from which the parts are made, after # upsets the plate which is held firmly with the two roll- 
being cut to the correct length and width, have the edges, ers A. In this view may also be seen the device for hold- 
where the seam is welded, upset. This is done only ing down the sheet. The bar C is placed in the hole in 
slightly and yet it is found by test that the seam when’ the boss P) and by drawing down on this with a lever 
welded is as strong as the rest of the tank, motion, the nuts or the bolts # are forced onto the clamp 

Fie, 1 shows the machine used for upsetting the edges and tighten it on the plate 
of the plates. These are placed on the table .1 and th 
edges brought under the clamp B. The correct position 
of the plate is determined by the two swing stops (. Fig. 3 shows the support or anvil end of the Duograph 


The WereLDING MACHIN! 


These are swung back and the edge oO] the plate brought Welding mache, Th = pbben hi i’ IS provided with LWo sup- 
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Fig. 1. Puare-Upserting MAacHINE Fia. 2. Tus Upserrina DEVICE 




















Fic. 3. Stcprport Exp or WELDING MACHINE Fic. 4. Drivine Enp or WELDING MACHINE 
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welding operation may be a continuous 


AMERICAN 


| 


51°? 
ports .f, so that while one barrel is being welded another of cooling, th 

wrrel can be set In position o1 e other support. The — one, without fear of weak welds or torch trouble caused by 
barrels are held in position by the cam-operated clamps an incorrect gas mixture through overheated torch heads 
and may be adjusted to sult arlous thicknesses 0 or tips. 

Nate. The turret ( may be easily revolved by releasing The torches may be moved along the seam by hand 

catch in the base with the foot. The clamps which vith the handwheel A and when desired fed by power by 

old the barrel are water cooled, thus tending to prevent throwing in the clutch with the wheel B. Travel for 
the torch head and tip from becoming overheated and t torches may be obtained from zero to 21 in. per min. 
lowering the weld efliciency by changing the corre moving the handle on the quadrant plate ¢ 

vas mixture. Fie. 6 shows a view of the machine with a barrel beme 

















Dvocrarn WELDING 


MACHINE 








Pire Torctes AND TILE 


SreepD MECHANISM 











EXAMPLES OF Hanp-WELDING 


Fie. 8 











A Wetpep Barret anp TANKS 


Fic. 7. 
on the anvil ready to be swung into 


} 


The illustration, Fig. 4, shows the driving end of the welded and anotl: 
welding machine. The machine is driven by the pulley — position after the first barrel has been finished. 
l. The chains # are used to adjust the position of the sl : 
eins, ‘ia aie ten nak TdemieRniie tx wetene es Wentpep TANKS AND BARREL 
handwheels and the upper torch can be thrown entirely Some of the work done is shown in Fie. 7. At A is a 
out of interference while making changes retaining-tank and at Ba cell tank used when makine 
Fig. 5 shows a closer view of the welding torches. It hydrogen by the electrolytic method. The longitudinal 
will be seen that the lower torch is much the larger: it seams were welded at the rate of 9 in. per min. The 
is adjusted for position by watching the appearance of — barrel C, which is made of a thinner plate, is welded at 
ithe metal at the top of the barrel being welded. this is ithe rate of 10 In. per min. 
reduced to a plastic state just short of flowing. ] rf shows -ome hand welded parts which are being 
This torch welds the lower side of the plate and the made as a commercial product. Two flash back tanks are 
upper torch which follows about 2 in. after completes thi shown -at A, they are welded on their longitudinal seam 
weld and slightly anneals it The torches are water- \t 2 is shown a partition used in cells. These two parts 
th the same means so used In the hydrogen-making process, 


cooled and as the anvil is provided \ 
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A Few Operations From the 
Wolseley Shop 


By Frep Il. Convin 


SY NOPSIS—Some of the methods used by the s are machined all over for ease in balancing them, and run 
credited with building more automobules than any ot ng balance is of more Importance than here, owing to 
in England. Using the planer to finish crankshaft webs. the extremely high speed at which the motors are run, 
Milling connecting-rods in mulliple-holding fixtures an These crankshafts are finished on a planer, 26 cranks 
lesting motors and fransmisstons to find the exact loss be- ln ny lined up ina Kture ale janed at the same time, 
tween the motors and the wheel. us in Fig. 2, 

One of the best known automobile builders in Great 9 a crank case bemeg shown 1 iv, 3. dlere the two large 


Britain is the Wolseley Tool & Motor Car Co., Ltd., of 
Adderly Park, Man hest Pr. Th y are also credit ow 


hemng the lara = Brit hy pu dey ol automobi Cs, meine 





generally considered as having a capacity of about 60 to 
, i | : 
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Fic. 1. Makine Axte Hovstnas Mie. 2. Freisnine 26 Cranks ar a Time on a PLANER 























Fic. 3. Mitirna Crank Cases Fie. 4. Gane Minnina Connecrinae-Rops 


70 ears per week. The plant covers approximately 21 cutters the center ta cop om g, while 
acres, and the inventory shows something over T1000 n those on thre 3 § hen ( _ and the one at 
chine tools in the various shops. These embrace aut the extreme right shes the e of the casting on that 
matic and special machines so far as the output of rep eto ln Q tur. operations, 
tition work will allow: an Alfred Herbert machine at ’ 
work on a differential case is shown in Fig. 1. MILLING Conxgctine-Ropg 

The gear-cutting department has received considerable Another milling operation is seen in Fig. 4, where a 
attention and includes several types of machines, the Fel- Newton miller car ¢ four cutters, handles a double 
lows being quite prominent, especially on transmission row of connecting-rods, n ey the sides of the crank- 
work where the small clearance between gears on the Saini shaft ena, T ( ure locate i il mosition by means Of pris 
blank affords it an excellent opportunity. which go through the piston pin end, while the rods are 


As is customary in English motor cars, the crankshafts clamped in pairs at the upper end; they are nested b) 








A AMERICAN VACHINIST Vol. H1, No. 13 
tilting the connecting-rods at an angle, so as to allow th Cutting V-Grooves im Wire 
rs to be ‘ considerably sho © than ald of wi 
oe ee = | isin By Irving WEBER 
Cylinders are bored on machines of the snout borer Some time ago, while engaged in making Instruments, 
type, as can be seen in Fig. 5.) This is a double machine, [ found necessary to use a larg: quantity of grin. 
each head boring four cylinders in a single setting. Two rass ire with V shaped vrooves, cut in 0.045 in. deep 
of the bars are spaced very close together, the second and and 0.020 in. wide on top. Not knowing any method of 
third bars having more distance between them, to allow performing this work. [| consulted the AMERICAN Ma- 
for the center bearing the crankshaft. In this ty ol CHINIST and tried the device suggested by Mr. Wheeler, 
wring machine, the bar is supported near the outer end Vol. 39, page 74, and having spent much time and 
ind excellent results are secured The mits ob cvinnder trouble, | found it to be impra tical for various reasons. 
mensions are exacting, the “not-go” gage, [ was i anne e cutter was put against the wire at .1. 
formed, being only 0.0005 in. above standard diamete Mig 1. and the wheel rotated in the direction shown, 
(‘ylinders are finished by grinding on a Heald machin there was always a tendency to pull out the wire where it 
' - fastened at BL The more | tightened up on the screw 
BROACHING CYLENDERS ( the more the wire straightened out or came loose. I 
light cars which border on the inally abandoned this method and thought of the ar- 


Smal! evlinders, for the 

















TRANSMISSION MECHANISM 








ia. 5. Bortne Eiaur Cyiinpers av ONcI Fic. 6. TESTING 
eyele-car class, are finished by broaching and this makes eement show! Fie, 2. which was rigged up on the 
remarkably smooth job. ()) a very tthe . t to . Me] 
rroaching and the last few teeth, if they can be so called, \ PD. 16 in. lo with V-shaped grooves cut in 
act as burnishers to lay the grain of the iron, ‘The result it. aced on t 1) els Hand held by the jaws / 
is pleasing on small evlinders which have more metal of the shaper Vise m the manner shown. The wire was 
around them in proportion to the size than larger ¢ 
sricle rs. 0 , | 
aa Of ete ees —_ 
Thue Tesrona Macuint / =) , re. k |< tt — 
\long one side the erecting shop are a number otf al \ | Re q ; | Vy, weage 
special testing machines, as shown in Pig. 6 Che motor Jo Q) H } D RX F 
Hits already heen tested before assembling im the chassts. ee )?. Fx l poms! NS | 
and its power at given speeds, already known. In this 4 ON SSY | | 
machine, the rear wheels are removed, the axle eripped in . \ | | 
; ' FIG.1. l] 
the support shown, and sprockets placed on the axles in x 
ace of wheels so as to transmit power back to the water | = ae | 
cooled prony-brake mechanism shown in the rear. The { re j | | 
engine is then started, and run at varving speeds on ea ¢, Je te sheihhiadle F 
ear, when brake tests are taken to ascertain the trans | Penh) 
Hlisston loss. | | a gee \ ma) 
This is easily done by comparing e power shown bi Lx ay u 
the prony brakes with that o the engine alone it the F1G.2 
same speed and gear. This test also allows every wot Currinc V-Grooves IN SMALL Brass WIRE 
ing part to he observed under load. and allows ina 
racies to be tested much more thorough than can be places nN ie \ shaped groove on thi block D and turned 
lone on the road. Abnormal vibration of any part of the down at the corners, which were held by the jaws PF’ of 
transmission can be easily detected and corrections mace the vise. then taking four wedges with rounded edges 
‘his does not entirely replace the road test, however, ‘ em. two of each were driven under the wire on th 
is there is a large track surrounding the testin orners ising the wire to stretch, leaving it rigid for 
ment and some of the other buildings, which ows f , AOVit whi Ws) re © hree or far 
uch road testing as may be found necessary. rokes of the shaper 
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Combinations of Standardized 
Levers 


By Rupoteu L. HaAnat 


SY NOPSIS—This article treats of levers in the system of From this form, w is not oft sed, develops the 


“substitutable” design revious resented oy the aut i standard OKC$¢ er, ) ' af chine element 
] die develo) ment of f ree horvis s shown, Thre JOH C-C7 we wil - { tit I ,O s I is The Wiel (Nt 
lever, vohe, and tivin le ,. / ( wswsibilities of con ) end and the narre kos 
lions are pointe out, \\ « t is hot the « wecl ¢ { - wie lo treat ¢ 
tne I Mvea iTions ¢ 1 
In the article on Levers.” Vol. tO, bp, 677. Wwe Cols Standard element \ Olive Mmecwwbers ! e system l 
ered only the variations in the face of the lever as A ! Word must be sald about cin, order to show e< 


Fig. l, permitting the side elevation at B to reta Th Linctiol metTwee thie W nie \ rhs 


standard common form. Ccan be rea si that ( ‘ OhHE TeVEers W 

We will now consider the ce elopments in this pre sed as aleve !  ¢ . haepenadent I 
jection which nelude the three important machine parts chine part i © (wher ‘ sie , eS oot 
the voke-end leve r, the Voke ind the tw ever, > 4 ron er . t CoETAT RG PeislO 

Ih Mig. 2 is shown the standard lever, whose web is Sil thie 
bent. This form is used whenever the bosses on a singl Ihe sta de Ve ( OM, i 
ever are desired out of tine « olfset, The combinatiol he noticed tl aut tlie ‘ ‘ ‘ til cy { | 


of the leve r. im Fic. f with a stra rhit l ver, as in } 


vives us the ubsvinmetrica oKke-end sever, show l COMMON dimensions ( Ce d lever, FF . 
Kig. 3. This form is often used for clearance where thi and the narrow voke-ré ( ‘) e the same \\ 
projecting Voke must clear another working part l the dimension / twee t or oke 
crumed on the other en 

equa eaura \ 1 ( 1 as ( } 


COMBINATION OF Two Orrser LEVERS ever of the same minal size. thr over dimension ¢ 


When We COoTbilve two offset ers, as show! ! Fig a s equal (w thy , earal 1 ty ft ao te a TIOITaT 
we vet The svimetlrical voke-c1e ever shown in Fig i the wide yoke thre rrow ‘ ene eve } ~ 
, e not t Ss osite 


*Mechanical engines Hi I eering Co., New Y« 


4 | poy 4 
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—— eetuen, amngel — + 7 cma baila, oth — 
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FIG.7 FIG.9 Pe 
STANDARD WIDE-YO E RO CRS ane vere 
S D WIDE-YOKE ROD ROD END — 
ENO | a — ; 
<-+-1C>) ‘i 
Pp | 
| 
| FIG.10 
{ STANDARD TWIN-LEVER 
FiG8 
STANDARD NARROW-YOKE 
END LEVER 
KY RTHER EXAMPLES OF COMBINED S NDA IZRD LEVI ] \ ) OM STANDA ) 


YOKE-END DIMENSION 
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voke-end is also equal and in line with the faces of the 


UAC, 


POSSIBILITIES OF THE COMBINATIONS 


The possibilities which readily suggest themselves from 


this equivalence aione are numerous, and it is a mere 


elimpse of the system which may be brought into ma- 


chine building from the present confusion, if such an en- 


tire standard system is adopted. 


A twin lever is illustrated in Fig. 10: this element, 


retains the ind 


dual lever dimensions 


true to 1ts name, 
forth in the lever table published im the 


as set previous 


article. This element is really a combination of two 
standard levers, the distance between. tly haces beimg 


made to suit any part which it is desired to use. 
Radial Planing Attachment 


The Cleveland Planer Works, Cleveland, 
called structural 


Olio, was 


rC- 


cently upon by a 
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7 ft. 6 in. long and is placed on top of the regular 10- 
ft. planer table, being connected to it by a-link 5 ft. 
in length. One end of this link is placed over a pin in the 
top ol the planer table, and the other end over a pi on 
he underside of the work table. As can be seen, the 
this link causes the upper table to travel with 
the lower, and at the same time allows it to follow the 
In all probability, th 


; 


List of 


curve given it by the radius rods. 
weight of the work would be sufficient to hold the upper 
table down on the lower one while in operation, but as a 
afeguard, a projecting piece like A, is bolted to each end 
work table. ‘These pieces slide under hold-down 
pieces like B, which are bolted to the planer table. These 
prevent any possible tendency to spring or lift upward. 


%& 
In some pl nts the neentives of choice as distinct from 
the incentives of necessity are only applied to the higher- 
ide men, but this is a mistake they can be equally well 


ed to stimulate the man in ranks though perhaps in a modi- 


fied rorm. 








iron-working concern to make a rad 
for one Ol 
their open-side planers. The 
Fig. 1. As the curve of 


the sevment to be planed varies COl- 


ial planing attachment 
result 


is shown in 


siderably the radius rods A and / are 
made adjustable, or they may be re 
moved altogetlh r and others of a dif- 


ferent length substituted. The brack- 





ets connecting these rods to the 
pivot pin at ( are independent and 
of different height so that when 
the radius is. shortened the rods 
can cross each other and not inter- 
rere, 


Details of the table construction 








will be better understood by reference 


to Fig. 2. The radial work table is 


Fig. 2. DETAILS OF THE TABLE 

















Fig. 1. 





Rapiat PLaninae ATTACHMENT 
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The Selection of Grinding Wheels 
for the Foundry 


By Cart F. Dirt: 


SY NOPSIS—To get the best results out of grindu The chips in Fig. 1 contain many little globules show 


COILS / midst ? ene NY noselectingd a ve oT r the « ect oO reut eut wire eri a Those 


pro / ; SN @/ ‘i? S } A, ‘ i — f ‘ i 
wor ! aD The } ‘ ri a r ” steel milli ir « th 
ola / WauvTastl wa / Isire 7 ere s a ist Tere ( ectTweel the old Pitti 
Live grat | (lil ! toTrasiol to moWwe 1 thst 1 Liv lo rm 
are held sel / ‘ sa stl ‘ Ton ! ( 1? ir 4 ] ~ ~4 Timers 
enable the proper selection size, binding many as 2.000,000.000 cuttin ts at work enc 
ferent classes of work. 7 speeds, a te: SOO.000.000 per n tf uncommon and 400.000 
lines “ / ; / S / j / } ‘ } ! ~ } ‘ 
wot { st tle tit ith ‘ i 
- cs 1 whit be ¢ sty to ) ner werd the 
A simple illustration of what a modern grinding wheel C@ependent upon thi Na OT Tate rn gre Wits OTA ES 
is as Compared to the emery ma © had when st ul ON \! P . I ' 
the action of the wheels by a comparison of the chips wwever, Was SOW M eofa la 
laced. eon plete uncle rsti New l ‘ a> cole l l 
lies, land ? clearly show the comparative res its and aeturer had a riety ¢ aora ( teal To the 
constitute an important consideration in’ the selectio ent classes « etals a erhaps q 
of wheels. The proper grinding wheel to meet the re-  Geney to cling to the old tho t that abi il 





Fie. 1. Gratns or Meta Removep 


quirements must be a scientifical developed cutt 
tool. Its action when at work is similar to that of a steel (if good for one mat il should be equallv so for all 
milline cutter. On the face of the wheel are millions « Later invest vatlo | I othe! <¢, disabused thy 
cutting teeth at Work evel minute, and although These MN inds those dire th ( ected th this work piv 
teeth are not as long nor as strong as the teeth of a stee] shown that different materia hia req re quite different 
cutter and cannot cut as deep, tiv are capable o Wor kind of abrasi ewhel I Ww cost il Te r to be considers 
ing at a much greater speed. Each little cutting tooth, It had been found that on all classes of steel from t] 
which in substance is a grain of abrasive material, cuts worer- to the highest-crade allov steels. the aluminou: 
off a chip at each revolution. The chips resemblk abrasives were crior to eme corundum or carbide 
shape and character the chips cut off by a milling cutter. of silicon, while on materials of a less tough nature, sucl 
ach grain on the face of the wheel continues to work — as cast or chilled iron, brass, bronze, silicon-carbide gave 
until it is worn away by being fractured and finally cor the better results. This leads to a general classification 
med. of materials and prompts one to seek the particular chat 
acteristic common to all w , Varving quantitatively, 


*Abstract of paper presented before the last ! é 2 . ; 
ing of the American Foundrymen’'s Associatior might be the key to an understand 
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All the factors were eliminated as not directly bearing 
on the subject except tensile strength. ‘This one physical 
characteristic permits of a general classification from 
which certain tenable conclusions may be drawn; how- 
ever, it must be said that this rule, like others, has its 
marked exceptions, Hence a series of investigations was 
made which appear decidedly enlightening and seem to 
explain some points that had heretofore become accepted 


acts but only vague iV understood. 


RESULTS OF INVESTIGATION 


Fig. 3 shows curves developed from tests made on a 
motor-driven Norton cylindrical grinder equipped with 
the minutest data 
The test was made 


An analysis 


all the necessary instruments to give 
relative to power, speed, and so on. 

on 0.25 per cent. carbon machinery steel. 
of these curves shows that alundum is the most efficient 
of the abrasives tried this The 
alundum showing a higher efficiency in point of power 


for work. reason tor 
consumption than emery is due to its greater degree of 
purity, while the fact that carbide of silicon, the hardest 
and sharpest abrasive, falls below either of the alum- 
This is 


because of its decidedly different physical characteristics, 


inous abrasives, may not be so easily understood. 


it being thought that because of its comparative brittle 
ness, the grain will not penetrate a metal of high tensile 
strength, but will break off. 

The emery wheel, being composed of a somewhat softer 
cutting material, on account of the impurities in the 
erain, its teeth this 
tough steel, although not as quickly as carbide of silicon. 

Fig. 4 
carbide of silicon on cast tron. 


also loses cutting when grinding 


shows the relative efficiency of alundum and 

Here the alundum wheel 
is superior to the carbide of silicon up to a certain period, 
but after passing this point the carbide of silicon becomes 
more effective. The explanation is that the carbide of 
silicon grain is just tough enough to withstand the com- 
paratively light work it has to do in cutting metals of 
low tensile strength. The grain of alundum in this case 
is perhaps a little too tough. It stands up until the grain 
is too dull, rubbing instead of cutting, requiring more 
power, and causing much heat which in turn converts 
the ¢ hips into globules. 

Fig. 5 shows the relative efficiency of the abrasives in 
question and may be of assistance in determining the kind 
of abrasive to be used. It shows that carbide of silicon 
is most efficient on materials low in tensile strength, such 
as cast iron, phosphor-bronze, brass, granite, while alun 
dum has its greatest efficiency on steel, malleable iron 
and such metals. 

The theory of classification on the basis of tensile 
strength seems well supported and the general similarity 
of the curves representing emery, corundum and alun 
dum (ranged as one would expect them to be based upon 
their relative purities in aluminum oxide) is particular) 
noteworthy. 

The entirely different characteristic of crystolon or sil- 
icon carbide is shown by the curve representing its work. 
the 


At approximately 50,000 Ib. tensile strength, sili- 


con carbide crosses the aluminous group curves. This 
corresponds with practical findings that on malleable iron 
it is often difficult if, indeed, not impossible to decide 
which is the better abrasive without a careful investiga- 
tion being instituted. It is noteworthy also that on prac- 
tically all materials other than metal, silicon carbide is 
the effective; this includes granite, marble, con- 


most gl 
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crete, horn, rubber, cork, leather, bone, pearl and many 
others. 
A GENERAL RULE 

In the selection of abrasive material for foundry snag- 
cing, therefore, a general guide (not infallible) may be 
found in the above considerations. ‘The selection of grain 
and grade is quite a different matter, however. We have 
to consider carefully that the life and productivity of a 
wheel made of a given abrasive material is directly meas- 
ured by both the grain size and the strength with which 
the grains are held together. The latter factor is depend- 
ent upon the bond both in point of quantity and char- 


acter. 





A 
4 — 
| 











Horsepower Test oF Vartous KINDS OF GRIND- 
ING WHEELS 


Kia. 3. 














L 

| 

of . -—— - - : 

Q ] < a 4 2 o ] 

OS * on 4, Am Ma 
Kia. 4. Horsepower Test or ALUNDUM AND CARBID! 
OF SILICON WHEELS ON Cast IRON 
The function of this bond is not only to hold the 


cutting particles of the wheel together and to give thi 


wheel the proper factor of safety at the speed it is to be 


run, but it must also be possible to vary its strength to 
fit the work it is called upon to do. We often hear the 


means that the bond retains the ¢ utting teeth so long that 


operator say that the wheel is too hard or too soft. 
they become dulled, and this wheel is ineflicient: or, in 
the case of a soft wheel, the bond is not strong enough to 
hold the cutting teeth and they are pulled out of the 
wheel before thes have done the work expected. 

The bond to be used for any given operation depends 


Upon several factors: 


i—The wheel and work speeds should be considered, the 
latter in case the grinding is done by machine and not merely 
by hand application The speed of the wheel has a most 
important bearing upon its action in point of hardness. A 
wheel traveling at 5000 surface feet does not have the resist- 
ance that it would have if it were rotating at 6000 surface 
feet, hence the consideration of the speed at which wheels 
are operated must of necessity influence the grade selection. 
The falling off in surface speed as the wheel wears down is 
also an important consideration and will be more fully 


touched upon. 

If the work is mounted as in a cylindrical grinder or lathe 
or on the table of a against the 
cut of the wheel, the speed of the work obviously affects the 
lasting qualities of the wheel and generally it is a fact that 


boring machine, revolving 
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the higher the work speed, all other conditions being equal, should be used that will permit of a sha rp wheel face be- 

the harder must be the wheel. ° : ‘ : 2 K 
2—The condition of the machine, whether it be a floor Ins maintained without recourse to the wasteful dressing 

stand, swing frame or flexible shaft machine, is important, tool. 

since worn bearings, or an ill-fitting shaft, permit the wheel 6—Character of material, whether hard or soft, tough 











to jump and pound, thus breaking down the structure without or brittle, goes hand in hand with the question of contact and 
effective work resulting The rigidity of the machine has determines both the grain size as well as the grade. In some 
an equally important bearing since it is obvious that a light materials it is necessary to experiment with both kinds of 
springy structure may be as bad a wheel consumer as loos¢ abrasive before the best is determined, while with others it 
bearings in a massive construction S practically a foregone cor ision which kind will prove 
3—Contact is likewise a necessary consideration, since best Generally, brittlenes ibrasive material does not 
obviously sharp and narrow fins, sprues or gates have i zo with high tensile strenet! 1 hard irons call usually for 
natural dressing action and must be met with a correspond- the silicon carbide, whereas tough materials require the 
ingly harder product, while if the contact is wide ind 1luminous abrasive Hard materials, if contact is wide and 
comparatively smooth the wheel must be softer to permit little dressing action takes place, will be best served with 
of the cutting particles taking hold If too hard a wheel a wheel of somew! t softer grade than is required for very 
under such conditions is used, it will soon be found that the tough steels The various factors already described must be 
cutting teeth get dull and glaze, the wheel requiring dressing considered collectively and no definite rules can be set down 
which results in waste. to follow. 

4—The method of application, whether gentle or abusive, The measure of value of a wheel in anv ind istrv. esp 

is a factor as well. In some cases heavy castings are swung 1] . i 
l ‘e 1 Ons | 2 oT } ’ rr ' . . 
against the wheel face with such force as to make the entiré claly where it | titut an important tool in prepar- 
apparatus vibrate. Extremely hard wheels under such condi- ing the produc t for the market, is unfortunately. in 
: many instances, not thoroughly ap- 

HEAT TREATED STEELS, ALLOY STEELS, : "7 \ 

VANADIUM ETC rae preciated. Wheel-value rating based 

<a . SS 7 
i TO i25° OR HIGHER hen, ] } 

Oo" TO ize ak E on life alone, that is the number of 
| 50°TO 100° CARBON STEEL ( hours it is in service, is still frequent 
im / P ; 
MANGANESE BRONZE, LOW CARBON Ad 1 applied, but manifestly the true 

COLD ROLLED STEEL .\ 1 . . . Mh —_ 
= ¥ Value ol a wheel cannot be raced bvY\ 
| 25° TO 50°CARBON STEEL : 

. Tiils actor alone with any degree ol 
< ) ] } 
a BRASS RODS cdependadiiity, One wheel may last 
10° TO 25° CARBON STEEL, 4] ; , ; 

STEEL CASTINGS, WROUGHT IRON longer than another but not turn out 
I IRO \M nal | : . 

MALLEABLE IRON, ALUMINUM as much work per hour as will a freer 

CASTINGS, SILVER I 

ROLLED COPPER cutting wheel of shorter life, while at 

the same time total production may 

BRONZE CASTINGS ' 2 ; ; 

YELLOW BRASS « the same. Obviously, the wheel 

- ¥ 1© ~ \ . 
_ WHITE METAL \ Lhat is the more tonnage per unit 

COPPER CASTINGS, LARGE GREY \ 

IRON CASTINGS \ of time to its credit must be the mor 

MEDIUM AND SMALL GREY IRON X ] { ] ; ] 

CASTINGS; GEN. CAST IRON, GOLD economical of the two since the capac 

ZINC I er t nvestment of whee l. ma 
= - ‘ ‘ ne and spa nereased, Strange 
—__-——— a ; \ ; r ! } 

LB. PER MEDIUM MEDIUM TO si it et lost sight ol 
SQ.INCH| LOW LOW MEDIL HIGH HIGH ; 
— . ; requently, but happily the operatior 

Fig. 5. Erricrency or Various ABRASIVES ON DIFFERENT MATERIALS OF sr wheels Is commanding the 

more careful consideration than its 
tions are paramount, while with small hand-applied castings, importance in the industries warrants ind a better un 
the gentler application requires softer wheel to actua ic! , : ; 
perform the work. derstanding of the relationships which output per unit of 
5—The ability of the operator should be considered time, life and ope rator’s wages bear to each other is rrad- 
Herein lies an elusive factor, in that wherever the human 1) ' , , } 
’ vally Dut surely De evetoned \\ ithout a consice ra- 
element is introduced, variables must necessarily be con- . : BUSS 
. . ; +} hiy ; } ; 
comitant therewith. It is not uncommon to find two operators, t ( these three ictors ¢ eC” ely. on cannot be cer- 
working side by side under as nearly identical conditions as tain that the best wheel is emploved 
it Is possible to produce, obtaining vastly different results . 
in both output and life of the same grinding wheels, and 
they consistently continue to remain in the same relative 
positions unless the inferior worker is taught some of thé I ° J qT Z 
. : . . . . 4 @ Ty ( y 
simple principles instinctively picked up by his neighbor. arge ob D One ih Small 


Tue Work SHovutp Bi 


. ; ay Oe Aero Tools 
ProrERLY APPLIED TO THE 





W HEEL By Joun Epaar 
“he method of applying castings, so that by the very We were recently c with the necessity of doing 
work the wheel is performing, it is kept sharp and free some work calling for a 36-in, lathe while our largest was 
cutting, is a matter to which every grinding-room fore- 16 1n., blocked up to swing 24 in. The manner in which 
man should give attention. Permitting a wheel to be- the job was handled under these conditions may be of in- 
come dull and consequently require dressing is wasteful, terest to your readers. 
hoth in that valuable wheel material is thrown away The work was a large interrupted gear used in an 


and the operator's time lost. 
In many instances in the case of both Jarge and small 
castings, it has by education been possible to entirely dis 


card the dresser, resulting in greater production and 
longer life for a given wheel. In many kinds of grinding 
a certain reasonable amount of dressing is necessary just 


] 


as a milling cutter requires sharpening in machine wot 
but in snagging work a combination of grain and grade 


intermittent train, the gear having two short 


seoment 


of teeth diametrically opposite with two locking wings 


bolted in such position as to lock the pinion when not in 


mesh with the teeth of the gear. The 22-in. blank was 
blocked-up lathe. When 
to the work of removing the metal on the peri 
teeth 


> and had figured 


turned without trouble on the 
we cam 
phery of the blank at that part where no were to 


be cut we were somewhat “w 
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would have to be done in the lathe by the usual 


rocess OF pulling tiv 


hat this 
helt but no one seemed to be anxious 


for the honor of being a substitute for the power plant; 


sy several schemes were invented to handle this operation 


and it was finally decided to do it on the drilling machine, 


23-in. Barnes with the ordinary round swiv 
The blank 


with it on 


Which was a 


table. using tt as an end mill with rotary feed. 


Wis clamped to the table so as to turn true 


the stem and an end mill inserted in the spindle as shown 


] | 
to proper dept 


The mill was set i and sunk into 


in Fig. 1. 
the rim of the blank and the rotary feed obtained by aid 


| 
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of removing a cubic inch of iron per inch of circumfer- 
The work was then turned around on the arbor and 
finished to Fig. r This slot 
close to size in both diameter and width, the 
and the latter to 


ence, 


the slot size as shown in 


liad to be 


former to within a limit of 0.003 in. 


In this set-up we were favored in having on the job 


e spindle carrier and flanged spindle to which the gear 
lank could be fastened, using an adapter plate to which 
both the spindle and gear were bolted. In the turning 
operation, the work is driven by inserting the end of the 








1. Rorary MILLING ON THE DriLLING MACHINE 


feed dispensed 
with and an automatic gravity feed rigged up by passing 
(not 


rope, the 


of a bar for leverage, but this Was soon 


i! rope around the table and over a suitable shoe \é 


shown) and a weight hune from the end of the 


shown. Two cuts were taken and a satisfactory 


rope ls 


job done in less time and with less work than coyld 
have been done on the lathe as at first planned. It was 
und that in a cut of this kind with a gravity feed, 
the cutter must be in the cut to almost half the diam- 
eter or the teeth will catch and break out. 

The teeth were cut in the No, miller, the 10-in. 


head being set with the spindle vertical so as to swing the 
the teeth cut by feeding the knee vertically. 


voar and 


The gear with the wings attached was nearly 36 in. 


diameter and the slot for the locking roll was to be cut 
from the solid. The lathe would hol swing this. so Te- 
course Was had to the miller and the job was rigged up 


and a somewhat similar method to that illustrated in 


Fig. 1, 

, 

that 

sible turning, thre 
| 


blank sidewise and the small 


the work, however, being in the vertical plane. 





c job Was first set up as in I: 
the 


to rough the slot by 


but it was found 


{ 


setting Was not rigid enough to make it pos- 


flexibility of the 


arbor drive allowing too 
much chatter, a better wav had to be used, and this was 


accomplished by turning the gear around as in Fig. 3, 


being ob- 


and milling the slot with an end mill the feed 
tained by “jacking” around with a bar. This method did 
a feed as could be desired but the main 
this 


time, considering that it was a case 


not 21ve as even 


point was gained in operation and the slot) was 


roughed out in good 


Fic. 2.) Turning on tHE LATHE 





T 
a) .) 











Minuine THE SLor 


the chuck on the eutter 
the lathes 
The miller table 
lathe 


made hy “sledge 


arbor, pressed into the plate, in 


tool slick lTrom one of was 


spindle. The 


clamped to the miller table as shown. 


was not available for adjustment of the tool in 


her d | 
cither direction, the pernye 


hammer” methods. 


adjustment 
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Early American Mechanics-- 
Colonial Days 


By JoserH W. Ror* 


SY NOPSIS—“Yankee ingenuity” is a standard that by 1850 New England was not only supplving th 


The deve opment of this faculty was hrou wit ab / / | nited States wit mos ( ts } n wtured products, 
many causes, one Oo} the most i rlant of whi was ut was he vimning to ey rt} re ma oH try the 
treatment meted out by England to her colonies tn the very country where machine tools originated. For 
early days. Putting a ban t manufacti f ma- generations, American me nies hae ttle or no ind 
chines and hie production oT , } TL tturally lil if I ial influence on > rope, | Che WILnTN yO ears ti 
Ame rican CO onists. wio rn ul io relu on thre Ws lves eoan to compete on 
their necessities. and deve oped their ingenuity. Ti . REASONS FoR New ENGLAND YELAYED DevELOPM 
American iron works were start im Virginia. but Ne There were several reasons for t] 3. \ market for n 
Ling and ra id 7] took up the manufac fur of 1 7 - c] merry must OL necessit " wid one, or no singh 
ucts, and Pawtucket and Providence were the first ¢ . community, not even a la modern « . can support 
of this trade. Jenks, Wilkinson, Brown and Greene alone a great manufact ' enterprise. Machine 
the first names associated wit this industry. 4 "?- ! ne can 1 e 4 ’ ‘ , , } , 
ceived an npetus from ft levelopment of ti / arge purel ising power and ) transportation § tae 
mdustry i) Lie South. Bes eS pid ine faols md ¢ |- Ties, The colonies | ( ed 3 0 eC con tions, tive pean 
chineryv of a kinds. Pro We) r mas the cra [ iy / ‘ we're W del scatt red il 1M) i ma Lhe re we're pDrac- 
jewelry industry, the oldest fi Sin the country ha ticall no facilities for ] I iIsportation. The co- 
started there. lonial mechanics were ottel neven s and s led. hut 
Live few Taw mat . ! ‘ sup on! their 
The phrase “Yankee ingenuity” has become a part o immediate neighborhood. Any approach to specialization 
the English language. New England no longer holds a and refinement was therefi mpossible, 
the good mechanics in the United States, but there was The second cause for « evelopment was Eng- 


a time when it came so near it that the term “New Eng-  land’s industrial poli er American colonies. 
land mechanic” had a very definite meaning over the The colonists had hard Lime 1 foothold when they 


whole country. began to show a anufact spirit and an industrial 


Certain countries and districts, such as France, Switzer- independence which arous manufacturing interests 
land, Sweden, Germany, Northern England and Scot- n England. The first wort ms ron into Eng- 
land and New England are distinguished for their me- land from America cams m \ nia and Marvland 
chanics. The French, as we have seen in previous arti- about 1718. The importation for a few years thereafter 
cles, were the pioneers in a great many mechanical im- s not known, as no recor ire available. Thev wer 
provements, but their general tendency has been towar suflicient, however, to ar the jealousy of the Englisl 
refinement and ingenious novelties rat] than commer- on masters. for. altho there s plenty of iron or 
cial production on a large scale. They have influenced in England, they were beginning to el serious] 
other nations more through ideas than through exports. shortage in wood, which was then used for its reduction 
The Swiss, who are clever artisans, especially in fine Thev felt that the abundance of iron ore. fuel and water 
work, such as watches, have excelled more in personal power in America constituted a serious menace, and the 
skill, operating on a small scale, than in large manufac- vigorously opposed the establishment of an nd of man- 
turing enterprises. The Swedes have long been good  ufacture in the colonies. This resulted in a prohibition 


mechanics, but their country is small and far away fron of the manufacture of a m of ironware and of bat 
the great world markets. Within the last generation or or pig iron by forges or ot works. In spite of 
two, Germany has developed splendid mechanics, who repressive measures, a report on the manufactures in th 
will probably have a great influence in the future. colonies, made to the Hous f Commons in 1731, indi- 
But more great inventions have been developed in cated that New England had six furnaces, 19 forges, on 
England and Scotland and New England during the past — slitting mill and one na actorvy. These could, how- 
150 vears than in all the other countries put together. ever, have supplied only a sma art of the amount re- 
There is a close connection between these districts, for quired for colonial use. By 1737. much discussion had 
New England was settled largely from the midland and arisen respecting the poli of encouraging importation 
northern counties of England. Mechanics were con- of American iron, and petitions in favor of doing so wer 
stantly emigrating, bringing the arts and skill of the old presented to Parliament. England imported at that time 
country to the new, and the mechanical aptitude of Eng- 20.000 tons of fore n iron, 15,000 from Sweden and 
land would naturally be expected to reappear in the col- 5000 from Russia, most of which was paid for in mon 
onies. I as urged that I s could be obtained rom. Ula 


The industrial development of New England was long colonies it could be paid for in British manufactures, 


delaved, but ones started, it was rapid. Up to 1800, \ a saving of £180,000 $900,000) annually. Thi inl 
England artisans supplied merely the small local needs, production of bar iron in England was about 18,000 tons, 
and there was little or no manufacturing in any moder and on account of the shortage of wood. this could not 





sense, but from then on, the dk velopment was so rap be material! nereased. ‘l'o encourage colonial exporta- 

— tion of pig and bat ron to Ei ind wo lel. t was urged 
*Assistant Professor of Machine Design, Sheffield Scientific , ’ 4 { ‘ f +7 : { 

School, Yale University De e best means of pr ’ ne sn rther manufac- 
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‘uring as would interfere with their own. It was there- 
ore proposed that a heavy duty be laid on all iron and 
nanufactured products imported into the colonies from 
continental Europe, and on all iron imported into Eng- 
and except from America. These views had eventually 
vevailed and resulted in the 1750, which was 
ntitled “An act to encourage the importation of pig and 
bar iron from His Majesty’s plantations in America,” 
and provided that “pig iron made in the British colonies 
free: and bar iron, 


act of 


n America may be imported duty 
nto the port of London, no bar iren so imported to be 
carried coastwise and landed at any other port except for 
he use of His Majesty’s dock vards, and not to be car- 
ied more tnan 10 miles London.” With this was 
ncorporated another clause designed to arrest 2°! manu- 
It was enacted that “from and after 


no mill or other engine for 


from 


facture at that stage. 
the 24th day 
‘litting or rolling of iron, or any plating work with a 


of June. 1750. 


tilt hammer, or anv furnace shall be erected, nor having 
een erected, shall such erections continue in anv of His 
Majesty’s colonies of America under penalty of £200” 
($1000). This attempt to stifle the industrial life of the 
colonies, persistently adhered to, ultimately brought about 


ine Revolution. 


ExGuisui Imports or TRON 


From 1730 to 1750 there had been an importation of 
hou bar iron annually, 90 per cent. of 


which came from Maryland and Virginia, and a little 


2500 tons ol} 


less than 6 per cent. from Pennsylvania. New England 
snd New York were producing iron by that time, but 
were using nearly all of their product, hence their small 
share in the trade. The ironmasters of the midland 
counties protested against this act, prophesying the utter 
tuin of the English iron industry. England, they said, 


would be rendered dependent the colonies, and 


upon 
thousands of English workmen would be reduced to want 
and misery; American iron could never supply the place 
of the Swedish iron in quality, nor the Russian iron in 
heapness, consequently the manufacture of tools would 
« stopped and numberless families reduced to beggary. 
he manufacturers of Birmingham, on the other hand, 
petitioned that the bill was a benefit to their trade and to 
the colonists, who would exchange their raw products for 
that manufacturing was more v: 


ritish manufactures ; il- 
uable to the nation than the production of raw materials, 
and as iron could not be produced at home in such quan 
tity and at such price as to supply all the needs of the 
inanufacturers,. it was the duty of Parliament to en- 
ourage the importation of raw materials, even if it should 
arrest their production in England; that the importation 
of iron from America could affect the iron works no more 
than the same quantity from any other country, and the 
home production was less than one-half the amount re- 
quired, and growing steadily dearer: and that the inecreas- 
ing activity of the English manufacturers rendered it 
more and more necessary to obtain these materials at the 
lowest price, and the only way to do this was either to 
reduce the duty on continental iron, or make it necessary 
for English ironmasters t+ reduce their prices by raising 
up @ rival in America. They heartily concurred, how- 
ever, in the prohibition of all finishing of materials as 
an interference with British The mer- 
vhants of Bristol petitioned that American bar iron, which 


manufactures. 


was admitted only at the port of London, be imported duty 
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free into all of His Majesty’s ports. This discussion con- 
tinued until 1757, when the privilege of importation was 
extended to the other ports of Great Britain. 

Under the act of 1750, the importation rose to about 
3250 tons, 94 per cent. of which still came from Pennsy!l- 
vania, Maryland and Virginia. Practically all the iron 
produced in New England was used there, for, despite 
the repressive measures from the mother country, small 
local manufacturing enterprises, “moonshine iron works,” 
were constantly cropping up. The iron supply of New 
Kngland came at first from the bog ores in eastern Massa- 
chusetts and Rhode Island. By 1730-60, better mines 
were opened at Salisbury, Conn., and in Orange County, 
New York, so that the production of iron in the New 
England States gradually dwindled. 

The Revolution terminated British legislative control 
over the trade and manufactures of America. The war 
itself furnished a market for supplies for the army, and 
After 
the Revolution, many factories were ruined by the flood 
of imports which followed. In 1789, the present Federa! 
Government replaced the ineffective Confederation, which 
had left to the separate states the duty of protecting their 
manufacturing interests, and a tariff was placed upon 
manufactured articles. Freed from the old restrictions, 
and with foreign competition largely precluded, manu- 


the manufacture of cannon and guns was active. 


facturing industries began to spring up on every hand. 
A third cause contributed to the rapid development at 
this time. An enormous exportation of cotton to Europe 
developed rapidly after Whitnev’s invention of the cotton 
gin in 1792. ‘This was paid for in money, and the South. 
which had never been a manufacturing community, fur- 
nished both a source of supply and a rich market, easil\ 


accessible by coasiwise trade. The beginning of New 
Kngland’s manufacturing industries are closely identified 
with the rise of the American cotton crop, and nearly all 


of the first machine shops were developed to manufacture 
textile machinery. 

England, which seems to have blundered whenever she 
legislated on early American trade, made one more se- 
[In 1785, Parliament passed a stringent 


law, with severe penalties, to stop the emigration of all 


rious mistake. 


mechanics and workmen in iron and steel manufactures, 
and to prevent not only the exportation of everv descrip- 
tion of tool, engine or machine, or parts of a machine 
in making and working up iron and other mate- 


used 
rials, but even the models and plans of such machinery. 
Mngland was then the most advanced of all countries in 
the production of engines, tools and textile machinery, 
and it was hoped by this act that manufacturing might 
be kept there. It had the opposite effect so far as Amer- 
ica was concerned. It was inevitable that mechanics, such 
as Samuel Slater, should get away, and with them ideas. 
The act 
independent development of machine tools, textile ma- 
America. America, instead of 
England, 
herself. 


only stimulated a race of skillful mechanics to 


chinery, and the like, in 


buving her machinery from as she would have 


done, proceeded to make it 


Joserm JENKsS, THE FATHER OF AMERICAN MECTTANICS 


The father of American mechanics was Joseph Jenks, 
who came from Hammersmith, England, to Lynn, Mass.., 
in 1642. With the backing of Governor Winthrop, he 
set up an iron foundry and forge near a bog-iron mine. 
An attempt had been made to start ap iron works in Vir- 
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ginia more than 20 years before, at the settlement of 
Jamestown. It was hardly started, however, before it 
was destroyed in the general sack of the settlement, and 
for 100 years there was no further attempt at producing 
iron in Virginia. 

From the little forge started at Lynn, there is no break 
in the spread of iron manufacturing in this country. 
founder who worked in brass and 
By his hands, the first 


Jenks was “the first 
iron on the western continent. 
models were made and the first castings taken of many 
The ver) 
casting is said to have been an iron quart pot. 


; 
\ 


domestic implements and iron tools.” firs 

For many years the colonial records refer to his va- 
rious activities. He made the dies for the early Massa- 
chusetts coinage, including the famous pine-tree shilling. 
In 1646, the General Court of Massachusetts 
that “In answer to the pe ticon of Joseph Jenckes, for lih- 


resolved 


his abilvtye s and Inve nlions 


erly to make euperience of 
for ye making of Engines for mills to go with water for 
We 6«more speedy despatch of work than formerly, and 
mills for ye making of Sithes and other Edged tools, 
with a new invented Sawe-Mill, that things may be af- 
forded cheaper than formerly, and that for fourteen 
yveeres without disturbance by any others S¢ tling up like 
inventions: this pr ticon is granted.” In 1655 
he was granted a Massachusetts patent for scythes, his 
improvement consisting of making them long and thin, 
instead of short and thick, as in the old English scythe, 
and of welding a steel edge on an iron body, which later 
hecame the universal practice. 

He built for the town of Boston 
used in this country, and also made machines for draw- 


the first fire engine 
Another iron works in which Jenks seems to 
Braintree between 
Others were started Ly the Leonards a 
The and families 
It used to be said that wherever you 
- and the Jenks 


ing wire. 
have been interested was started at 
1645 and 1650. 
Raynham in 1652. 

were all mechanics. 

found a Leonard vou 
family has been in some form of manufacturing 


; 


Jenks Leonard 


found a mechani 


continu. 
ously from the days of Joseph Jenks to the present time. 
THE 

In 1655, Joseph Jenks, Jr.. 
ness with his father, moved from Lynn to the headwaters 
of Narragansett Bay, and founded Pawtucket. He built 
a sawmill and forge near a bog-ore mine and the water 
utensils and 


FOUNDING OF PAWTUCKET 


who had learned the busi- 


power there, and began making domestic 
iron tools. The settlement was destroyed by the Indians 
in 1675, during King Philip’s war, but was soon rebuilt. 
The son of this Jenks, the third Joseph Jenks, was born 
there, and later became a verv influential man in the col- 

a 


ony. He was governor for five years and was interest: 


in many of its activities. Providence, from its better sit- 
uation commercially, early became a trading center, | 

nearly all the manufacturing was done at Pawtucket on 
account of the water power. In fact, it was not until th 
steam engine rendered manufacturing independent of 


indus- 


water power that Providence took the lead as an 
trial center. 
The nearby portions of Rhode Island and Massac!] 


1 
pecame 


useTtts 
centering on the headwaters of Narragansett Ba 
famous for the production and manufacture of iron. A 
voung Scotchman, Hugh Orr, settled in Bridgewater 
about 1738. He was a pioneer in the manufacture of 
edged tools, and is said to have introduced the trip ham- 
mer into this country. In 1748, he built 500 stand-of- 


~~“ 


ada) 
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arms for the province, the first made in America, and 
later did much casting and boring of caanon during th 
Revolution. After the war, he began making cotton ma- 
chinery. Joseph Holmes is another of the pioneers o 
this neighborhood. He is said to have made more than 
3000 tons of iron from bog ore, and “Holmes’ iron” was 
ITe 


e Revolution. The 


famous for anchors. also furnished many of thx 


} 
| 


cannon used in Hope furnace at 


Scituate, R. 1., famous for many vears, was started about 
1735 by Daniel Waldo. A nail mi 
Milton, Mass., about 1740 or 1742. 
at Middleboro about 1745, on 
Milton by a 


A mill for making sevthes was in 


was in operation at 


Another was started 


nformation stolen, it is 


said, from mechanic disguised as a rustic. 


ration at Andovet 


ope 


in 1715, and a “heavy” forge was in operation at Boston 
n 1720. 

Most of the enterprise s centered, however, about Paw- 
Providence. In connection with them, on 


tucket and 
7 


finds continually the names of Jenks, Wilkinson. Brown 
Nathaniel Greene, the 


who had a cannon factorv at Cov- 


and Greene, among them that of 
Revolutionary general, 
entry. Nearly all the cannon for the early American 
i rovidence, 


frigates were cast in and about P 
North 


Captain 


Steph n Jenks was mak Providence at 


the beginning of the Revolution. 


Tire WILKINSONS AND Trtere STEAMBOAT 

Oziel Wilkinson, a (ual . came to Pawtucket from 
Smithfield, I. l., established an anchor torge there nh 
1784, and soon became the leading man in the com- 
munity. Ile and his family had a most important part 
in the development of early manufacturing in America. 
He had six sons and four dai ohters, Four of the sons 
seemed to have worked two partnerships, one of Abra- 


ham and Tsaac, twins, the other of David and Daniel. 
One of his daughters ma ed Samuel Slater. who will 
be mentioned later: one married a Greene, and another 
a William Wilkinson. All three of these men became 
manufacturers. Oziel Wilkinson built an air furnace in 
1791, and three vears later they were sending from Bos- 
ton to obtain from him castings for the Cambridge draw 


bridge and for canal locks, probably those first used on the 
Merrimac River 


In 1794, David Wilkinson built a steamboat and mad 


a trip in it of 314 miles from Winsor’s Cove to Provi- 
dence. He was not impressed with the pra¢ tical value of 
it, and dismantled it after thi rolic.” Before it was 
destroved, a voung man named Daniel French examined 
it carefully with the greatest interest. Later, when Ful- 


lermont,” the drawings wert 
French. 


ton made his plans for the “C 


said to have been made by this same man, 


In 1797, David Wilkinson invented a slide lathe whicl 
was patented the next en I have not vet been able to 
obtain an accurate description of this. The most direct 
reference to it L have seen is the original of a letter of 
Samuel Greene to Zachariah Allen, a prominent Rhode 
Island cotton manufacturer, dated June 1 1861, which 


the 


savs: “IL suppose David Wilkinson to be inventor ol 
the slide lathe. at first applied to the making ol lara 
press screws, for which I believe he got a patent. I know 
he made application to the British Government. and | 
have heard said did get a grant.” The patent ran out 
before it came into general use. Fifty vears later Con 


voted Wilkinson $10,000 “for benefits accruing and 
the gage 


We 


services for the use of the principal of 


and,sliding lathe, of which he was the inventor.” 


pul lic 
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hope that the mention of this lathe here may bring out 
further information in regard to it, if any is now avail- 
able. He seems to have been working on it in America 
at the same time as Maudslay in London. Sylvanus 
Brown, who helped Slater build the first Arkwright cot- 
ton machinery at Pawtucket, is also said to have invented 
the slide lathe for turning rollers, still earlier, in 1791, 
and to have also used it for cutting wrought-iron screws 
for sperm-oil presses. There are good records of Mauds- 
lay’s slide lathes; in fact, screw-cutting lathes made by 
him prior to 1800 are in the South Kensington Museum 
at London. It would be hardly fair to claim priority for 
these American lathes until something more is known of 
them, and whether they were the equal of Maudslay’s in 
design and quality. 


Tne Corron INpustry AND Its Errect ON MACHINE 


'OOLs 

As the gun industry was the father of the interchange- 
able system, so the cotton industry was the father of the 
American general machine tool. At the close of the Rev- 
olution, many attempts were made to start textile indus- 
tries, by Orr in 1786, Cabot at Beverly in 1787, and 
Anthony at Providence in 1788, and also at Worcester. 
A man named Alexander is said to have operated the 
first loom with the flying shuttle in America, which was 
later moved to Pawtucket. Moses Brown, about 1790, 
imported a few spinning frames to Providence, but they 
proved a failure. 


SAMUEL SLATER 


In 1789 Samuel Slater, an Englishman who had served 
his time with Arkwright and Strutt, and had become 
thoroughly familiar with the Arkwright machinery, de- 
termined to emigrate to America and start an American 
textile industry. We have already mentioned the em- 
bargo which England placed on mechanics and on all 
kinds of machinery. ‘This compelled Slater to use the 
greatest caution in leaving the country. Disguised, it 
is said, as a rustic, he went to London and sailed from 
there, giving no indication of his plans until after he had 
gone, when he had a letter sent to his family. He went 
first to Philadelphia, but hearing through a shipmaster 
in New York of Moses Brown’s attempts at spinning in 
Providence, he wrote to Brown and made arrangements 
to come to Pawtucket and reproduce for him the Ark- 
wright machinery. Slater was at that time only 20 years 
old. After a winter of hard work, he succeeded in mak- 
ing several frames with a total of 72 spindles, and two 
carding machines. These were started in a small build- 
ing, later known as the Old Slater Mill, with an old 
negro named “Primus” Jenks as motive power. During 
this winter he lived in the family of Oziel Wilkinson and 
married his daughter. The second mill wag started in 
1799 by Oziel Wilkinson and his three sons-in-law, Slater, 
Greene and Wilkinson. 

Dr. Dwight, in his travels, in 1810, writes of Paw- 
tucket : 

“There is probably no spot in New England of the 
same extent, in which the same quantity or variety of 
manufacturing business is carried on. In the year 1796, 
there were here three anchor forges, one tanning mill, 
one flouring mill, one slitting mill, three snuff mills, one 
oil mill, three fulling mills, a clothier’s works, one cotton 
factory, two machines for cutting nails, one furnace for 
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casting hollow ware—all moved by water—one machine 
for cutting screws, moved by a horse, and several forges 
for smith’s work.” ‘This was long before Lowell, Law- 
rence and Manchester had come into existence. 

Oziel Wilkinson died in 1815, but the influence of the 
Wilkinson family continued for many years. Slater 
steadily widened his operations and was so influential in 
laying the foundations of the textile industry that he 
became known as “the father of the American cotton in- 
dustry.” How rapidly it spread is shown by a memorial 
to Congress in 1815, stating that there were 140 cotton 
manufactures within 30 miles of Providence, employing 
26,000 hands and operating 130,000 spindles. 


THE FouNDATION OF MANCHESTER 


In 1822 Samuel Slater, Larned Pitcher, Ira Gay and 
three others bought a little two-story building at what 
was then Goffstown, on the Merrimac River, and founded 
the great Amoskeag Manufacturing Co. and the city of 
Manchester, N. H. It is now known as the greatest tex- 
tile mill in the world, but the company’s charter was 
very broad, and, in addition to the other interests, it oper- 
ated for many years one of the largest and most influ- 
ential machine shops in the country, where they built 
locomotives, engines, boilers, all kinds of textile ma- 
chinery, machine tools and mill machinery. 

Alfred Jenks, who learned his trade under Slater, 
moved to Holmesburg, near Philadelphia, in 1810, taking 
with him drawings of every variety of cotton machinery, 
as far as it had then advanced, and commenced its man- 
ufacture. He furnished the machinery for the first cot- 
ton mill in that portion of Pennsylvania and for the 
first woolen mill in the entire state, and developed what 
was for many years one of the most important plants for 
the building of textile machinery in the United States. 

THe Extensions or Pawrucket INDUSTRY 

The Wilkinsons were interested in other things as 
well as the cotton industries. David established a shop 
and foundry in Pawtucket, where, among other things, he 
made cannon which he bored by an improved method 
consisting of “making his drill and bore stationary and 
having the cannon revolve about the drill.” He built 
textile machinery for almost every part of the country, 
from northern New England to Louisiana, and made the 
machinery used at New Bedford and other whaling ports 
for pressing sperm oil. About 1816, David and Daniel 
Wilkinson bought out a man named Dwight Fisher and 
manufactured nails until 1829, their output being about 
4000 Ib. daily. In 1831, David Wilkinson moved to 
Cohoes, N. Y., and with De Witt Clinton, Stephen Van 
Rensselaer and others, started the textile industries of 
that city. In 1832, Zebulon White started up one of 
the abandoned Wilkinson furnaces, which three years 
later was known as the Pawtucket Cupola Co., which 
later became J. S. White & Co. 

Eleazer Jenks built a machine shop at Pawtucket in 
1813 for heavy forging and for the manufacture of 
spinning machinery, which was occupied by David Wil- 
kinson for many years. The same year, Larned Pitcher 
also started a shop there, and soon took in P. Hovey 
and Asa Arnold. In 1819, Ira Gay was taken in, and 
the firm became Pitcher & Gay, one of the largest manu- 
facturers of cotton machinery. Gay remained in Paw- 
tucket until] 1824, when he went to New Hampshire, in 








itl. 
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connection with the Amoskeag Manufacturing Co. and 
the Nashua Manufacturing Co., then just starting. A 
lew years later Ira Gay and Zeba, his brother, started a 
shop at North Chelmsford for building textile machinery. 
With the growth of the Merrimac textile interests, this 
plant became very influential and is running today. The 
firm has changed several times with the death of various 
partners, and is now known as the North Chelmsford 
Machine & Supply Co. They have preserved many of 
the old tools used in the beginning, and there are few 
shops of greater historical interest in this country. 


When Ira Gay left the Pawtucket firm, he was suc- 
ceeded by Capt. James 8. Brown, son of the Sylvanus 
Brown referred to, who had worked for David Wilkinson 
in 1817, the firm becoming Pitcher & Brown. In 15842 
Brown became sole owner and greatly enlarged the works. 
The shop which he built in 1847 was 400 ft. long and 
cmploved over 300 workmen. He lived for many years 
and made many valuable inventions, which included a 
heveled-gear cutter, boring machine, grinder, improve- 
iment in the Blanchard type of lathe, and many improve- 
ments in textile machinery. Some of the lathes which 
he built himself in 1820 were in use for 70 vears. 


Col. Stephen Jenks started a shop in 1820 for 
making of nuts and screws, which later became the W 
liam H. Haskell Co.. of Pawtucket. Alvin Jenks, o 


Stephen Jenks & Sons, went to Central Falls in 182%), 


and the next year entered into partnership with David 
G. Fales. This firm, known as Fales, Jenks & Co., built 
cotton machinery for many years, and moved to Paw- 
{ucket in 1865. The Jenks of the Fales & Jenks Ma- 
chine Co., as it is known now, are lineal descendants ol! 


the original Joseph Jenks, of Lynn. 


JEREMIAH ARNOLD AND His Press ror MAKING Nuts 


In 1834, Jeremiah O. Arnold, who worked for David 
Wilkinson as a voung man, and his brother, Josep! 
Arnold, started in Pawtucket the first press for making 
nuts. Later, Joseph Arnold retired, and William Field 
took his place, the firm becoming William Field & Co. 
They moved to Providence in 1846, and in 1847 became 
the Providence Tool Co. The Providence Forge & Nut 
(‘o. was organized by some of their men in 1852, and 
a plant built. Four vears later, the new company was 
absorbed by the parent one, which moved to the new 
plant. The Providence ‘Tool Co. had a wide influence 
for many vears, manufacturing the Household sewing 
machine and the Martini rifle, as well as a line of tools. 
In 1883 it was reorganized and became the present Rhode 
Island Tool Co. The Franklin Machine Co. was started 
by Stanford Newell, Isaac Thurber and others about 
1800. The plant was alwavs referred to in the old rec- 
ords as “The Cupola.” In the War of 1812, it was busy 
making cannon under the charge of Isaac Wilkinson, 
one of Oziel’s sons, who was then a bov only 17 years 
old. The Builders Tron Foundry, formerly known as 
“The High Street Furnace,” began business some time 
prior to 1820. The American Screw Co. had its begin- 
ning in the Eagle Screw Co., organized in 1858 under 
the leadership of William G. Angell. Hampered by 
serious litigation and sharp competition, it continued 
with indifferent success until 1849, when Mr. Angell, 
adopting a machine invented by Thomas J. Sloan, of 
New York, brought out the pointed screw. The New 
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England Screw Co., whose inventor, Cullen Whipple, had 
come from the earlier Providence Screw Co., united 
with the Eagle Screw Co. in 1860, forming the present 
American Screw Co. The Corliss Machine Works wer 
started in 1848. Brown & Sharpe, the most important 
and influential of all the Providence plants, was estab- 
lished in 1833 by David Brown and his son, Joseph R 
Brown. For 20 years their business was repairing clocks 


and watches and making mathematical instruments, wit! 


out power. In 1853, when Mr. Sharpe was taken into 
partnership, th emploved o1 14 persons. Their ris 
to their present position has cen traced in a separat 


urticle by Mr. Burlinghame. 


MANUFACTURING JEWELRY 


One can hardly turn from the history of manufacture 


in Providence without some reference.to the manufactur 


of jewelry. A Cyril Dodge made silver shoe buckles 
“two doors north of the Baptist n eeting-house,” in Prov- 
idence, about the time of th Revol ition, but the first 
real manutacturer ol jewe! n Providence was Nehe- 
miah Dodge, who started, st after the Revolution, a 
little shop on North Main St. as a goldsmith and wate! 
maker. He also made necklaces, rings and miniature 
cuses, Doda lived to be ove 90 years old and to ses 
tlie industry spread wonde . By 1805 there wer 


1 
three others, ohe Ol Whom, bY The Way, Was a Jenks, and 


they empioved, i told, about 50 workmen. In 1810. 
there were 100 workmen; in 1815, 175, and in 1832, 282 
lhe census Writers ¢ LSGO) oive 86 shops with L761 
workmen: in TSs0, 145 shops with 3264 employees, anc 
in 1890 there were 170 s s employing 4380. These 


{ 


cures cover those in Providence only. Many others wer 


located in nearby towns The shops were all small and 
tended to multiply. The urneymen were the highest 
paid artisans anywhere about, earning from $5 to #10 
a day. and two or three were constantly setting up for 
themselves. The oldest welry rm in Pro idence s 
said to be Palmer & Capron, which was founded about 
IS40, The Gorham Manufa turing (‘o. 18 olde P. hut 

ho long r located in Providence, Jabez Gorham, its 


founder, was first engaged as a jeweler with four others 
about 1813. In 1831, he 


lL. Webste r, a journeyman s ersmith from Boston, and 


rmed a partnership with H 


specialized on the making of silver spoons, thus starting 
the Gorham Manufacturing Co. 

There were other centers of early mechanical influence 
New York early became a center of engine building fot 
the steamboat trad . and the Allaire, Quintard, Fletcher 
Delamater and other works were well known manv vears 
ago. Philadelphia also, under the leadership of Sellers, 
Bement and Morris, became influential. Windsor, V1 
also, small and se luded as it 18, has contributed remark- 
ably to too] building thro vhout this country and Mu- 
rope. We have considered Pawtucket first because it was 


the earliest, its wide influence is little realized, and it 
contributed in a large measure to building up the others. 
The great water power available in the Merrimac Valley 
gave rise to the great textile interests of Manchester, 
Lowell and Lawrence, which have far outstripped thos 
centered about Pawtucket, but the textile industry be- 
gan there, and with it the building of machinery. Few 


towns have played a more important part in the indus- 
trial development of this country. 
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Reboring a Gas-Engine 
Cylinder 


By E. E. Larson 


time I rebored a gas-engine cylinder by 
Thinking this may be a new stunt, the method is 
here described. The engine had its eylinder and base 
cast together, as shown in Fig. 1. The cutter head 4 
was made from an old shaft coupling, the drive shaft is 
at B and the lead screw was threaded left-hand full 
length and worked in the hub C, which was turned with 
‘in. fitting snugly in the cylinder. 

The cutters A, Fig. 2, were made of 14-in. high-speed 
steel and were held with the clamps as shown, are fast- 


Some 


ago 


hand. 
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REBORING A GAs-ENGINE CYLINDER 


ened to the head and are sharpened like a reamer with 
the cutters projecting about 0.001 in. outside the head. 
With the lever D, Fig. 1, the screw B is turned right- 
hand and feeds the cutter 1 in. for every 12 revolutions 
until within 14 in. of the top, when C is blocked up and 
the rest of the bore finished. 


* 


The balance-wheel of an average watch makes 300 vibra- 
minute, 18,000 hour, 432,000 in a day, or 
157,788,000 per year. At each vibration of the balance-wheel, 
it makes about 1% revolutions, and it is thus seen that the 
arbor or shaft on which the balance-wheel is mounted makes 
about 236,682,000 revolutions in its bearings in one 


tions every each 


year. 


One drop of oil is sufficient to lubricate from one to two 
hundred of such bearings A modern locomotive with 7-ft. 
drivers would have to run 985,824 miles, or more than 39 


times around the earth, which, at the rate of 1 mile per min., 
without stopping, it would take 683 days, or nearly two years, 
to do, before the axle of the driver would make as many 
revolutions as the balance staff of a watch makes in one 
year. 


— 
_— 
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Through the Inspector’s 
Gage 











A milling cutter is probably more unfortunate than 
any other tool, inasmuch as the user expects the one cut- 
ter to perform with equal efficiency whether cutting cast 
iron, steel or brass. 

* * *@ 


In considering the relation of the “premium plan” to 
the shop, the problem for the executive to determine is, 
what is the economical number of machines for one man 
to run, varying this as the nature of the work differs. 


* * * 


It has been found that the total floor space per pupil 
in the trade school should be in the neighborhood of 100 
sq.ft. This may be on three or even four floors, but to 
provide ample space for recreation it is advisable to allow 
at least 50 sq.ft. of land per pupil. 

k * & 


Some interesting figures are obtainable as regards the 
population, and the percentage of wage earners to popula- 
tion in past years. In the past 30 years the population 
has roughly doubled, while the wage earners have in- 
creased 300 per cent. and the capital invested in manufac- 
ture has increased 250 per cent. 


* 7 * 


The inspection of machines for export is one of the 
most important operations in their production for, from 
the exported machines the machine industry, and often 
the natives of the exporting country, are judged. One 
carelessly built imperfect machine can do more harm to a 
trade than a dozen satisfactory machines can repair in 
many a long day. 


* * * 


The language of the engineer may be called the only 
existing language with any extended use which has no au- 
thority to which reference may be made in regard to 
symbols and conventions. Each drafting office has its 
own colloquialisms, its own dialect. The crying need 
of the moment may be said to be the compilation of a 
“dictionary” of drafting. 

* * & 


The theoretical production of a grinder reduced to its 
lowest terms is the product of the mean circumference of 
the work being ground, times the indicated radial depth 
of cut, times the table traverse in inches per minute. If 
the machine is of the type where the wheel head traverses 
and the table is stationary, then wheel traverse may be 
substituted for table traverse. 


* * 


A worker must have, besides his capabilities for his job, 
willingness to do it. There are two instigating factors 
of willingness, hope and fear. The factor of hope is the 
one by which most is done in the world. It appeals most 
strongly to the higher grades of intelligence and is by 
far the most potent weapon that we can use in fighting 
lost time. The man whose willingness is induced by 
hope will regard his task as a friend and be happy with it. 
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An Indicator for Automatic 
Screw Machines 


One result of prolonged and careful study of au 
that 


7 
- 


matic screw-machine operation has been to show 


considerable loss of time arose from the fact that the op- 
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AUTOMATIC SCREW MACHINES 











SoME OF THE AUTOMATICS 


Fic. 2. View or 


erator was not always on the spot when the bar finished 


up. Various efforts have been made to overcome this di 


ficulty, but it was found that the automatic knocking-off 


. 1 . ] Ss 
device could not be relied upon to do its work regularl\ 


The strain on the workman is really a greater one than Is 
at first appreciated, if he is really striving to keep his 
machine oceupied as fully as possible. This will be seen 


when the following circumstances are fully realized. 
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Practical Men 


HNQUUUUANUNLAQUUULLONADNAHULUIE und 


WOUETALEATTNA | 

The workman on looki y ata particular ma ne ca 
see that there sho bar projecting Trom. the hack of th 
spindle, but he has no means of known whether ther 
is still, sav 12 in. of bar in the spindle (eno 
perhaps several minutes’ work) or whether the piece be- 


from that bar. HH: 


machines, 80 as not to 


ie made is the last piece 
lore, Keep a Vigilant eve ol the 


] 


lose time in feeding the next bar. 


The way of tackling the problem of easing the strai 
on the workman was as follows: Make an ind il 
which will show when the last piece has been cut off 

readily be cd s shown in the tlustratior 


This can 


Mig. 1. 


ver (' to drop at one irticular time of the cvele of 
operations: that is, immediately after the bar has bee! 
fed. If there is material projecting from the chuck, th 
smaller roller J) will rest upon it during the time that 
the space #B passes under the lever C. If there is no ma 
terial projecting from the chuck, however, the lever C 


can fall into the space B, and the corner # liberates the 
indicator by allowing the weighted end F to fall and thi 
flag G to rise, thus immedtati Inddienting to tl work 
man that the machine is r r another ba 

This simple attachment has caused nerease of out 
put of several per cent,, and it in no wa interfere with 
the quick handling of tools or cams 

In the halftone, Fig. 2. the indicators ar ee) 
some being down and some up 

lenny W. ALLINGHAM 
Manchester, Eng 
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Holding Nuts in AwKward 
Places 
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WrENcCH ror HoLpING AWKWARD PLACES 
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vice it is not necessary to remove the seat and the top 


Ol the heater box. 
The nut 
slot 


The device needs practically no explanation. 


holder proper consists of plate { having a which 


fits over the flat sides of the nut; pivoted to the plate 
are the two fingers shown in the dotted line at 2, the 
ower ends of these being pressed apart by the simple 


hairpin spring (, A piece of tin, bent as at D), goes 


over the lower end and acts as a guard, as can be seen 


on the assembled holder. This is mounted on the end 


long, and as the plate .1 and the 


ol 14 -in. pipe, OO In. 
ithe device is light 


fingers B are made of Ueg-in. stock, 
enough to be easily handled even at full length. 

While it is not expected that a 
will fit all cases, there are many places in the assembling 


the kind 


device of this kind 


of different machinery where something of 


might save considerable time, eS PCE lally if combined with 


ine use of lone socket wrenches, which hold and turn 
the bolts without getting into an awkward position. 
JosepH Kk. Lona. 


Renovo, Penn. 


Fixing Collars by Taper Pins 


The practice of fixing collars, levers and other small 
machine parts by taper pins is not always to be recom- 


mended, a key being preferable, but there are many in- 
stances where the duty of the parts warrants this method. 
Where such parts are, for assembling reasons, located 


vy the assembler, it is usual for the draftsman to call 


for the drilling to be 
not, these parts come In positions which render this 


done in position. Quite as often 


quite a difficult matter, 
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FIxIne A CoLuar py A TAPER PIN 


To start a hole on a cylindrical surface with a “belly” 
or electric order 


the 


drill, even if this be of the pneumatic 


is by no means a happy performance, to get hole 
axially true and straight borders on the impossible. 
The line drawing will serve to illustrate a procedure 
adopted by me. The collar or other part was “processed” 
or drilling before delivery to the assemblers. The drafts 
men dimensioned the two holes different in diameter so 
that the reamer had as little work to do as possible afte 
using the nearest size drills. Where the parts were nol 
a driving fit an extra hole was drilled and tapped as 
shown, so that the part might be temporarily secured. The 
common practice was for the assembler to drill, half-way 
through the shaft 


rills of different size, 


from each hole in the collar, two 


thus leaving far less work for the 
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reamer than when the hole is the same diameter right 
through. The holes in the collar obviated almost every 


possibility of getting a slanting hole. 


F. W. SHaw. 
Mane hester. Eng. 
Jigs for Drilling Brush Holder 
Hammers 


The illustration shows a jig for drilling right- and 
left-handed — brush-holder The interesting 
features of the jig is the method of holding of the work, 
The two castings A 


hammers. 


which is done by a thumb-screw. 


B\ 


2 
| 








We” 

















ror Drinning Brusn Hoiper HamMMeErs 


are shown in position in the jig. To take them out o 


give the thumb-screw B a couple of turns 


the jig ana 


‘wing the two holding-dogs (, so that they stand up- 


right. The castings are put in the end into the recess 
which is made the same width. They register against 


/’, which holds the serew F and spring @, 

Should the operator in putting the work in the jig 
fail to put one of the castings up against the registering 
block # in tightening the thumb-screw, the dogs will 
push the works 1g in. or more until it registers properly. 

Ss. L. Roperrs. 
Mass. 


Somerville. 


Device for Thawing Out Water 
Scoops 


In railway shops, water scoops, pans and similar parts 
are often frozen up when a quantity of water is allowed 
to remain in them during cold weather. 
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Thawixne Our Water Scoops, Asu Pans, Pires 
The thawing out of these pieces usually causes a loss 
of time as well as inconvenience. 
The illustration shows a device to perform this oper- 


ation quickly and conveniently. The pipe A is fed with 
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oil under pressure and the pipe B is fed with air, both 
pipes being fitted with valves so as to have the gases under 
control. The pipes are connected through a T to a pipe 
C at the end of which is a cap D in which are drilled a 
number of small holes. 

The hood £ is fastened by means of four braces to the 
pipe as shown. The part to be thawed out is placed 
against the end of the hood and the hot flame from the 
gas and air mixture quickly performs the operation. 

L. K. JONEs. 
Renovo, Penn. 


Combined Hollow Milling and 
Pointing Tool 


The illustration shows the work to be done and the 
tool used in doing it, The tool was made up for tem- 
porary use only, as the job was not long enough to war- 
rant much expense. 


The work had to be finished to 3 
long and pointed on the end to the angle shown. The 


; in. diameter, 4% in. 


hollow mill has a shank a driving fit in the hole. 








THE WORK 
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CompBtinep THoLLow-MILLING AND Potrntina Toon 


stock, 


flat 
next 


made of %,-in. 


tool A 
=( rew 


pointing was put t 
‘ turned to 


] 


ena 


rether with a and Was 


inside the mill, the dovetail was planed on the 


pin, it 
I 


also in the end of the shank of the mill to hold the port 


ing tool in position. It was next taken apart and tly 
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ends milled to the proper angles, clearance being allowed 
to Make a cutting edge, Alte! hardening, ib Was as 
sembled and ready for use. ‘J pro} length was ob- 


tained by putting packing Washers between the shoulder 


of the shank and th Lue will. 


O. A. WEBSTER. 


end of 
Mass. 


Readville. 


Making Collets and Spindles 


c 
I have found the following method of making tape 
collets or boring taper holes in machine spindles satis- 
actory. As an illustration, take a collet for a miller. This 


collet has a 


outside is 


No. y 
No. 


Brown & Sharpe 


10 taper. 


A piece ol tool steel is eut off, about 4h n. longer that 
the finished piece and about n. larger in diametet 
than the largest end of the collet: the plece 8) cenh- 
tered and a chip taken over the whole surface in a lathe 
Just enough to clean it: one end is next placed in a 
steadyrest and the taper hole bored as follows The 
hole is drilled about 4) in. smaller than the smallest end 
of the plug, t is then bored straight and left 0.02 to 0.03 
In. under size and reamed \ ing reamer of the 
stepped type shown at | and finished with a sta 
taper machine o1 il ean ( t! 

| ARBORS Vp 4 rite AD 


Two taper ar! 
and used as fe 
taper hole, a dog is tastem lo the « mer end rel they 
whole placed in the steadyrest of 
jaws bearing on the arbor near the end of collet as at 7), 
the 
fastened on 
of 


head is trued up. 


leaving whole « 
the end ol the Col Ct With screws, al d wit 
the aid an accut 
reht to beat 
n the cathead and a spot about 1 in, long is turned 


the 


heal 


cathead to just tru 
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MAKING COLLETS AND SPINDLES 











ReECcENTERING 


The cathead is removed and the center rest moved and 
adjusted to bear on this spot and the center in the collet 
blank is scraped till it runs true to an indicator; this is 
best done by a tool held in the tool post of the machine. 
The collet with the arbor is removed from the lathe and 
the long arbor is replaced by the short one. The arbor 
with the collet is placed on the miller centers and the 
elongated slot for the tang and drift is drilled and milled, 
the tang on the end of the collet being also milled at this 
time, if it is a tang ‘drive. The collet is again returned 
to the lathe. plac ed on centers and the taper turned on the 
‘ utside, which completes it. If it is a collet of the draw- 
in type, it must be placed again in the center rest and the 
hole in the end drilled and threaded. 


Taper Hones IN SPINDLES 


The boring of taper holes in spindles of small diameter 
offers another problem. For illustration, take a drilling- 
machine spindle 24 in. lone with a No. 3) Morse taper 
hole in it. The stock should be about .3, in. larger in di- 
ameter than the largest part of the finished spindle. 

After centering and squaring the ends, one end is 
turned and placed in the steadyrest and the hole care- 
fully drilled, bored and reamed to insure its being as true 
as possible with the center in the other end. It ts then 
trued to run by the following method. Referring to the 
eure, a cathead C is fastened to the headstock end of 
the spindle blank and the long arbor B is inserted in the 
taper hole, the spindle with the cathead is placed on the 
headstock center, while the arbor on the ether end rests 
on the center rest near the end of the spindle as at LH. 

An accurate indicator is brought to bear against the ex- 
treme end of the arbor and the screws on the cathead ad- 
justed till the end of the test arbor runs true, The work 
and steady-rest are removed from the lathe and the long 
arbor is replaced by the short one; the piece is again 
mounted on centers and a spot turned about 1 in. long 
near the cathead to true the spindle at this point in rela- 
tion with the taper hole. The cathead is removed and 
the spindle reversed so that the plug or taper end is at the 
headstock of the lathe and the steadvrest supporting 
the spindle at the turned spot. 

The center in the end of the spindle is scraped to run 
true and the spindle taken to a miller to cut the tang 
and drift tool. It is then finished in the lathe on centers 
in the usual manner. 


ANOTHER Meretruop 


Another method which gives just as good results as the 
preceding one is as follows: 

In place of the cathead, a four-jawed lathe chuck is 
used. This method is exactly the same in principle as the 
cathead method, but the carriage of the lathe must be 
between the headstock and the steadvrest for reasons ex- 
plained later. 

The spindle is trued up by the test arbor as in the 
— method, the indicater being attached to a sur- 
face gage; a large parallel being placed across the ways of 
the lathe for the gage te yest on. The adjusting of the 
spindle is done by the chuck jaws which are of the inde- 
pendent type; after the end of the test arbor runs true, 
x spot is turned near the chuck as a bearing for the 
center rest. The turning of this spot would not be pos- 
sible if the carriage were the other side of the steady- 
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rest, without first removing the rest, as will readily be 
understood. 

The rest of the operation of drawing the center over, 
is the same as in the cathead operation. The turning of 
these spots is obvious, as they are necessary in drawing 
the center, to insure it running true with the hole in 
the spindle. 

On large spindles, as for lathes of large dimensions, 
the holes are finished on their own headstocks by grinding 
or boring to size. 

WiLutiam Cuares Berz. 

New Britain, Conn, 


A Hand-Bending Fixture 


A method of hand-bending the pieces shown in the 
fixture illustrated is described. These pieces are made of 
No. 26 (0.063 in.) music wire. The il before bend- 
ing is 142 in. The fixture is made with a_tool-steel 
hending-form piece A, and a gage point for the wire B. 
The wiper ( is also made of tool steel and a base )) of 
cast iron. The handle £2 is made of cold-rolled steel and 


/ is an adjustable stop. 


























ak 


Pr 


Tue Piece tro BE ForMED AND THE FIXTURE 


The manner in which the fixture is used is as follows: 
When the wiper C is at rest against the stop on A, the 
wire to be bent is inserted in its slot, gaging with the 
projecting stop pin in B. Then with the wiper it is fol- 
lowed around until the handle & comes against the stop- 
screw when the piece will be formed. The screw in F 
permits any adjustment required to suit different tem- 
pers in the wire. 

Geo. P. BreitscHMID. 

Arlington, R. I. 

x 

There is only one way to make reasonably sure of results 
in so delicate and difficult a matter as reorganization, namely, 
to engage a man with a reputation, and give him a fair meas- q 
ure of confidence. This does not mean abdicating contral, but 
it does mean taking his advice whenever it is based on ex- 
amination of facts. And with such a man that will be every 
time. 
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The Slowing Down of Progress 

The feeling that Mr. Dornbirer expresses on p. 325 is 
one that has been voiced by more than one shop man- 
ager. They say, “if only there would be no improvements 
to be made in the next 10 years we could show some good 
profits.” Sometimes they try it, and sometimes they make 
good at it, but only often enough to prove the rule. 

There is no such thing as setting back the hands of 
progress. Everything moves. If it moves slowly at the 
start, it moves faster later on, but it moves along. The 
first half-century of machine-tool construction showed lit- 
tle progress. About the time of the Civil War builders 
began putting metal into their machines with an abandon 
that must have been quite radical in those times. We 
often run across machinery built just after the war which 
is doing good service even now. Since the introduction 
of high-speed steel, it has gone ahead by leaps and 
bounds, until it is no wonder if we pray for a breathing 
spell in which we can gather up the fragments of the 
machines that have half met the pace of the times but 
that we have had to throw one side almost before they 
were done. 

While this is a new condition in the machine-tool busi- 
ness, it is not at all new in most lines of manufacture 
that require machinery. The builder is 
one step removed from the firing line of progress. The 
machinery which he builds is used to build the machinery 
which must be brought up to the minute unless the pur- 
chaser wishes to go to the wall. These other manufac- 
turers, the consumers of machine tools, have learned that 
this is to be expected, and no matter how much they 
may hope for a breathing spell, they do not discount its 
coming when they make out their bills to their customers. 

The machine-tool fraternity have in all the years past 
assumed that a new design was a permanent thing, that 
no part of the cost of bringing it out should be put into 
running expense, but that it was all a capital account. 
The traffic will bear this cost and capital cannot, for 
whatever our wishes may be it is sure that more changes 
are ahead of us than are behind us. We have today more 
points of attack on the problem of machine work than 


machine-tool 


ever before, there are more people anxiously striving for 
an advantage. 
steam engine had, but there have been many leaders who 
have run out on different 
No man can design a lathe or a miller with assurance 
that it will give the requisite power, speed or feed for to- 


There has been no one leader such as the 


lines from a common center. 


morrow’s tool steel. No man can design a machine for 
electric drive in the assurance that a better 
method of driving will not be brought out 


motor or 
next week. 
There are men, and brainy ones too, who are working 
along every line, every one of them praying for the other 
fellow to stop his own progress so that he can get his im- 
provements out first and shake down his share of the 
profits, and a trifle more. 

E. H. Fist. 

Mass. 


Worcester. 
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Substitutable Design 


the 
lady amply proves the necessity of: substitutability, not 


Entropy's experience with sweet-voiced young 
merely as recorded in the pages of reference catalogs, but 
de facto. The fact that Entropy is able to order 50-100 
“stock” screws shows that there is at least a predetermined 
understanding in regard to the general dimensions of the 
screws—ergo stock, 

1 am confident that Entropy’s order contained nothing 
but the type, nominal size, and length under head, Faulty 
design or manufacture has nothing to do with the prin 
ciple of substitutability. | trust Entropy will soon grasp 
this. 


turer should hot select from the recognized thread types 


There is no reason why the designer and manufa 


the most appropriate for his factory and his goods. It 
is admitted to be most regrettable that too many types 
of threads not only exist, but are still recognized and 
used. 

The experience Entropy had when ordering bricks is 
the same that many a foreman has when ordering wire 
by gage or number, yet it is a fact that wires for vari- 
ous purposes are standardized, often pseudo-standard- 
ized, 
brick. 


existing will eventually be relegated and they must make 


So is the brick, not the noun brick, but the clay 
The unscientific and unpractical conditions still 


way for constructive, progressive advance in economical 
manufacture. 

It is to be regretted that the influence of present sys 
tems of management go too frequently in one direction 
only, namely, from manager (via foreman) to workman 
possibly to the machine; and from there, usually (via 
Insper tor), directly into the 


slighting, as is mostly the case, the engineering office, 


stockroom, ignoring or 
the natural repository of facts, from which fountain head 
the benefit of gathered experience should be translated 
into utility. 


Reupotem TANav,. 


New York, N. Y. 


Carelessness | im Handling 
Orders 


Writing on the subject of “Carelessness in Filling Or- 


ders,” on page 206, \ DD. Forbes asks the readers ol 
the AMERICAN Macutinist how they account for such 


happenings. 

Well, some of them are unaccountable, except that there 
is one fundamental cause, no matter how many contrib- 
uting there be. | 
Among the others is the fear of showing ignorance. The 
clerk 


causes ma) refer to inattention. 


who handles your order, rather than confess he 


doesn’t know and seek advice from some practical man 
in the shop, will requisition from the stockroom or one 
thinks will 
Not long ago we ordered some 


of the manufacturing departments what he 
meet your requirements. 
hexagonal joints, giving the short diagonal dimension. 


Those received were too small. Upon advising the man- 
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received a letter stating that 
Now, we had obtained 


ifacturer of this fact, we 
hey carried none larger in stock. 
the same article them before, so we mailed 
which we happened to have on hand. After considerable 
interchange of correspondence, the correct material was 


from one 


»btained, it having developed that those originally sent 
us had been measured across the angles instead of the 
fats. One of the reasons which Mr. Forbes quotes should 
be paraphrased to read “there is a general desire to learn 
as little as possible” instead of “do as little as possible.” 

Having occasion to use several hundred feet-of a cer- 
tain grade of wire, we wrote to one house, asking them 
to send a representative and for him to bring a sample 
of the nearest stock article. It took over a week for us 
to obtain any recognition of our request, and when the 
salesman appeared, no sample was forthcoming. How- 
ever, he went away with a sample from us of what was 
required, and for more than a week longer we heard noth- 
ing. ‘That they eventually got the order was only due to 
our need for the wire not being urgent, but we still refer 
to that order as “the order that we compelled them to 
take.” ‘That may wake them up. Strictly speaking, this 
is not an example of carelessness in handling orders, but 
it is of carelessness in securing them. 

Hl. D. Munpity. 
Jersey City, N. J. 


~S 


Making Stock in Dull Times 


Friend Godfrey thinks, and says on p. 270, that man- 
ufacturers ought to make stock in dull times. So do a 
great many manufacturers who do not do it, and the rea- 
son why is simply that they cannot. There are a few men 
and corporations in the machine-tool business who have a 
considerable accumulation of capital aside from that 
which they are using in good times. To carry a stock of 
machinery they must borrow from the banks. That is 
exactly what a bank is for. The banks are accustomed to 
having people whose sales are seasonal apply to them for 
loans which will enable them to keep their factories 
running the year round. A manufacturer of skates must 
begin to work on next year’s supply while the ice is going 
out in the spring. He will get orders in the early fall and 
begin to make collections about Thanksgiving. This 
happens every year. The banks are used to it and they 
are not afraid, in July when the thermometer is 90 deg. 
in the shade, to believe that winter will come again. On 
the other hand, they are not so sure in times of business 
depression that business will ever be good again, or if it 
will be six months or a year or two years before their notes 
can be taken up. Of course, if like Francis Reed, you can 
own a bank, it is different. 
fidence in his bank officials that a man guiltless of bank 
stock would find it difficult to do. 
~ Why should a bank be so careful ? 
cause they do things on such a narrow margin of safety. 
A bank with $10 assets to every $9 of liability is in pretty 
good shape, but they won’t treat any manufacturer as 
sound unless he can show $10 of live assets to $5 liabili- 
ties. The banker has to do it to loan money to his clients 
at 5 or 6 per cent. and still pay 2 per cent. on bank bil- 
ances and dividends on its stock. 

Failure to loan as much as might be expected on secur- 
ity of stocks of machinery appears to come about through 


Ile was able to inspire con- 


Kor one reason be- 
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a feeling that prices are not well standardized. When they 
see that a lathe of a given size and length of bed brings 
a certain price if offered by one builder and another price 
nearly or quite twice as high if offered by another, they 
are completely at a loss to say what lathes are selling for. 

On the other hand, they are able to understand that 
while two pairs of shoes of the same size may sell one for 
five times the others, there are certain fairly well de- 
fined qualities and styles that call for those prices and 
that if they loan $1000 on the basis that a certain kind 
of shoe is worth $2 a pair at wholesale they are tak- 
ing little or no chance except on the slowness with which 
they might dispose of the stock if it should fall back on 
them. 

Until some such thing can become pretty general it is 
likely that only the favored few will be able to carry a 
stock that will enable them to keep their shops in oper- 
ation through dull times and thereby keep down their 
overhead charges to the point where there is a real profit 
to be had when the selling season is again on. 

ENTROPY. 

Worcester, Mass. 


Executive Positions for the 
Shop Man 


“Training for the modern executives,” of which E. H. 
Fish writes on p. 159, is interesting in its suggestions ; 
but that article and the one by S. Victor Brooks, on p. 
344, seem to indicate that a technical training combined 
with shop experience is needed to make an executive. 
By executive [ mean one who has charge of responsible 
work and must get results, whether he is manager, super- 
intendent or foreman. 

“I do not agree with either of Hire 
an engineer to get the technical work done and an 
experienced workman to do the work. The executive 
wants an imagination to see ahead (he had better not 
have much experience in present things because they will 
be out of date five years from now) ; he needs enthusiasm 
to keep himself and others advancing; and he must have 


those articles. 


infinite patience. 

The reason the engineering graduates fill these execu- 
tive positions is because they are unprejudiced, enthus- 
iastic and patient; and will experiment long after the 
older shopman has given up in disgust. 

This is a new and wonderful age of inventions and 
discoveries which set at naught all standard methods of 
procedure used by the workmen even five years ago. Ev- 
erything is tending toward automatic machines to re- 
place the man and it is only human for the experienced 
shopman to doubt the ability of the machine. If he doubts 
the possibility of doing the work automatically, he can- 
not get the results from others or do the work properly 
himself. 

My belief is that the mental attitude of the man makes 
the executive and not his mechanical knowledge. This 
would go to show that he would give signs of his ability 
from boyhood; and would tend to discourage a full- 
grown man from trying to start in over again by wasting 
his time and money in night-school courses. 

PauL A. Porter. 


Worcester, Mass. 
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Great Britain’s Industry in Time 
of War 


By -. W. 


SY NOPSIS—Great Britain has now settled down to war 
conditions. Machine shops working on orders for the 
other warring nations have had to stop such work, The 
demand for war material being enormous and insistent, 
there is great activity along the Clyde, on the northeast 
and west coasts, and in the Sheffield and Birmingham dts- 
tricts. Efforts are being made to extend the foreign 
trade. In machine tools in particular, Great Britain 
stands to gain to an ertraordinary extent. 


~ 


The average member of the population in the United 
Kingdom had little warning of the impending storm. 
It is true that perhaps a week before the cloud burst 
commercial men had been deploring trouble in the east 
of Europe as tending to diminish commerce. Overseas 
trade had shown a slight but definite sign of declension, 
though it remained well ahead of the year 1912 and only 
slightly behind 1913. In fact, after Great Britain had 
been at war for a month her exports, by nearly $65,- 
000,000, and her imports, by approximately $29,000,000, 
exceeded those of the corresponding period of 1912. 

War having been declared, the control of the railways 
was assumed by the Government and the British Expedi- 
tionary Force was landed in France. Previous to this the 
German fleet had been swept and held round its own coast 
while nearly 300 vessels were made prizes, others of the 
German mercantile marine sheltering themselves in neu- 
tral ports. Credit collapsed, but with government help, 
the financial world slowly righted itself. The effect on 
employment was, of course, marked, and during the first 
five weeks the percentage of out-of-work men in the engi- 
neering, shipbuilding and building trades rose to, and 
stayed at, rather more than 6, which is well below the es- 
timated average for a complete cycle of good and bad 
years. No disputes formed obstructions to the use of 
labor, for about the earliest result of the war was to bring 
employers and employees together, to conclude all out- 
standing labor troubles. In all luxury trades the first 
effect was almost a complete stoppage, but as confidence 
returned conditions here eased somewhat, although until 
the war ends and for some time after there can be little 
hope of complete resumption. Publicity experts were hit 
among the hardest and of the various trades the cotton 
industry perhaps felt the blow most severely. Cotton ex- 
ports during the month fell in fact by about $23,000,000. 
This industry had been languishing for some time and by 
the end of the first month of war was affording not much 
more than 50 per cent. of the ordinary amount of em- 
ployment. 


CONDITIONS IN THE MACIIINE Suop 


In engineering trades, conditions were somewhat un- 
even. Those firms which had orders for the countries en- 
gaged in the struggle naturally stopped such work, and 
the home demand fell away. 
the demands for war material and appliances connected 
with it and its preparation were enormous and insistent. 


As compensation, however, 
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This applied too to the building of war vessels, and cer- 
tain sections of the Clyde, the northeast coast of England, 
the west coast, the Sheffield district and even the Birming- 
ham district felt the impetus afforded by the demand for 
death-dealing implements of various kinds. 

Prices of commodities naturally tended to rise, though 
not to the extent that the semi-panic of the first day or 
two suggested. In particular, certain articles of food 
were extraordinarily cheap in the London and = other 
areas, the continental market for fruit being cut off 
and British ports practically alone open. 

The calls of the new army on employment in engi- 
neering shops varied considerably in proportion. While 
there are some marked exceptions, at present the per- 
centage of men removed seldom exceeds 10 and these are 
in large measure unskilled men or semi-skilled men, or 
young men who have not yet finished their apprentice- 
ship. Although this proportion will grow somewhat, the 
engineering industry of Great Britain remains in a good 
position for supplying both the 
demand, even allowing for the large call on account of 
materials of war. 

Led by the Board of Trade, many firms are making a 
real endeavor to take the place of Germany in the sup 


home and the overseas 


ply of machinery, and the like, to the outside world; 
through the commercial intelligence department, this has 
prepared and issues free pamphlets relating to various 
industries and an endeavor is made to determine why 
German or Austrian goods are preferred in any particu- 
lar country of the world. It, moreover, helps by ebtain- 
ing lists of material, and the like, both wanted and ob- 
tainable, and when the same article appears in both lists, 
the firms inquiring and offering are placed in communi- 
cation. Regarding for the moment trade as war, the 
British Board of Trade is, by special inquiries and re- 
ports, surveying the battlefields and providing infor- 
mation. But what of the sinews of war? Ilere the banks 
will have an opportunity of redeeming their character 
from accusations of indifference to industry, and worse 
which have been common for the past few years. 

It is not expected that the whole of the previous Ger- 
man trade will be captured. The fact that all but one 
of the great nations of the world are engaged in the 
struggle of itself shuts up markets, and outside Europe, 
Great Britain will have to struggle for orders that pre 
viously went to Germany. The temporary paralysis of 
credit, not confined to Europe, must limit possibilities. 


INCREASE IN Prick Or COMMODITIES 


To take one set of index figures, on the basis of 100, 
the average for the five first years of the present century, 
in prices of commodities, the mean rise in a month was 
6, that is, from 116.6 to 122.6, the highest increase being 
in the case of cereals, and such things, and the least in 
the case of minerals. The average is only fractionally 
higher than at the same period of 1913. 

Apart from the damage, mostly to neutrals, done by 
the laying of mines by Germany in the North Sea, the 
trade routes remain open to British firms. The European 
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edition of the AMEKkicaN Macutnist, for instance, has 
up to the present had no difficulty in making its appear- 
ance as usual, week by week, both in Great Britain and 
in those parts of Europe in which war is not actually in 
progress or in preparation. All this is due to the British 
navy. And the advantage this implies will be seen when 
it is understood that Great Britain and Germany, among 
the chief manufacture exporting countries, depend in 
large measure on outside countries for the raw material 
on which their industries are exercised. Germany, which 
is somewhat the more dependent in this respect, is shut 
off from trade with a large portion of the world. 


Tue Macuineé Toous 

No one can foresee with clearness the ultimate result 
of the war, though nobody in Great Britain has the slight- 
est doubt. In the machine-tool business Great Britain 
stands to gain to an extraordinary extent. Germany has 
of late years been a remarkably successful competitor in 
the markets of the countries with which she fights. At 
the end of this war much of her former European trade 
will be gone, and America, in north and south, will feel 


FUTURE OF 


the full force of her competition. 


"38 
os 


The Industrial Situation of 
France 


Some information is now beginning to reach us in re- 
vard to the conditions in European machine shops. We 
were able to publish a few notes recently on page 
175, commenting on German and British conditions. We 
are now fortunate in being able to quote below from a 
letter written on Aug. 25, by A. Wilzin, managing direc- 
tor of the E. W. Bliss Co., in Paris. Mr. Wilzin’s 
letter will be of all the more interest because of his many 
acquaintances and friends in the United States. 

“Practically all the machine shops of continental Eu- 
rope are now closed, for the simple reason that there is 
no money to be had to pay the workmen or buy material, 
and because most of the foundries have been unable to 
keep a sufficient staff to manufacture castings ; also for 
the reason that even if the goods could be manufactured, 
and the workmen could be paid, there are no shipping fa- 
cilities to get rid of the product. This is the general 
situation. There are, however, a few exceptions, such 
as firms manufacturing war material for the government 
and thus receiving cash payments and advances from the 
state. These in virtue of their military connections can 
hope to receive special favors in the way of transporta- 
tion facilities. , 

“T know nothing as regards Germany, but suppose that 
machine shops there are even more depressed than they are 
here, because in addition to scarcity of money and men, 
food prices must have gone up enormously, all over the 
German Empire, as a consequence of which labor con- 
ditions must be desperate. 

“Fortunately, our works here have been doing some 
government work in the way of cartridge machinery, 
can-making machinery for militarized can-making shops, 
and so on, so that the payments thus received have en- 
abled us to continue on a limited scale. My principal 
object in keeping the works going is to be able to pick 
up business quickly and economically when it comes. 
“The men we have kept are the older ones, and for- 
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eigners belonging to neutral and friendly powers, such as 
Italy, Spain, Holland and England. All of the younger 
men have gone to the front and many of them, unfor- 
tunately, will not return. There will be some consider- 
able trouble and time required to reorganize the fresh 
labor necessary to replace the trained men who do not 
return from the battlefield. 

“Tlowever, on the other hand, we expect a greater bulk 
of trade ultimately, at least in this country, because Ger- 
many used to export large quantities of goods, which will, 
in the future, have to be made in France, or imported 
from England or America, as no Frenchman will be apt to 
buy German goods in the future, if he can possibly 
vet them elsewhere.” 


wz 


Uniform Boiler Specifications 
and Laws 


For three days, Sept. 15, 16 and 17, there was held in 
New York one of the most important conferences of the 
American Society of Mechanical Engineers that has ever 
taken place in that society’s history. The matter under 
consideration was the tentative report of the committee 
appointed by the council “to formulate standard specitica- 
tions for the construction of steam boilers and other pres- 
sure vessels, and for the care of the same in service.” 

This report of 238 pages was issued in February of this 
year. It was briefly discussed at the St. Paul meeting of 
the society in June, and by a vote taken at that time a 
hearing of all the interests concerned was set for Tues- 
day, Sept. 15. 

This conference 
men in consulting practice, representatives of boiler-in- 
surance companies, boiler manufacturers, representatives 
of a number of societies, including the Society for Test- 
ing Materials, the Association of Master Steam Hot 
Water Fitters, and societies of operating engineers, engi- 
neers representing railroad interests and state boiler in- 
spection departments. The necessity for such a code has 
numerous sides. Today it is impossible to build a boiler 
which will fulfill the requirements of the laws of all 
That is, there is no uniformity in such laws, 
and for this reason the boiler manufacturer is under 
harassment; the situation is almost intolerable. The 
lack of proper laws for inspection in many states of the 
union is one of the causes of the numerous boiler explo- 
sions with their toll of life and property loss. Again, the 
bringing about of standardization in this field as well as 
in others will do away with opportunities for graft. 

The American Society of Mechanical Engineers should 
he most heartily congratulated, for having initiated, fos- 
tered and carried along this tremendously valuable piece 
of engineering codification. 


was attended by over 100 engineers, 


the states. 


x 
The eminent engineer, Dr. Charles P. Steinmetz, of the 
General Electric Co., is credited with the prediction that 
within 10 years there will be in operation not fewer than 


1,000,000 moderate-priced electric vehicles whose approxi- 
mate price will not exceed $500, with a speed certain to aver- 
age 20 miles per hr. Against the gasoline cars, he claims 
the disadvantages of fuel and oil costs, the concentration 
necessary in driving a high-powered machine and the need 
of constant attention to its engine. “Within a decade,” he 


says, “the gasoline car will be relegated to the limbo of 


thines outlived.” 
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The effect of the present European war on European 
industry is beginning to be expressed in figures. The 
British Board of Trade reports that the exports for Aug- 
ust were $100,000,000 less than for August, 1913, and 
The exportation 
$75,000,000. 


that imports decreased by $65,000,000. 
of manufactured articles alone 
These large totals were rolled up in spite of British su- 
The de- 


warring 


decreased 


premacy on the sea, which was early assured. 
plorable condition of the trade of the other 
countries can be imagined. All this is additional 
phasis on the thought that America must rise to her 
duty of supplying the needs of the world with manufac- 


enmie- 


tured articles, during these months of stress. 


Jobbing in Machine-Tool Shop 


When business is dull in a quarry, there is not much 
to do except to stop work, but when business is dull in 
a straw-hat factory, they start up the felt-hat depart- 
ment, and train their help to work on either, as the 
season may demand. 

A machine-tool shop is primarily a machine shop. It 
may have departments that are run on a factory basis, 
and it has individual men who know little outside their 
regular routine, but the larger part of the men know 
something of a large variety of work and are able and 
glad to do any kind of machine work that comes in. 
When times are slack, a large part of the overhead ex- 
pense goes on, the backbone of the organization must be 
kept emploved at something or nothing, but they must 
be kept on the payroll or there will be greater losses when 
business revives. Machine tools stand still, with interesi 
charges and depreciation going on as rapidly as ever. 
Jigs and fixtures, special small and machinery 
have paid for themselves unless the dull times came on 
without warning, so that their interest and depreciation 
charges should be negligible. What there is in the shop 
then is a large amount of machinery as well adapted to 


tools 


general manufacturing as that in any shop. 

This fact has been the making of many machine-tool 
shops in years past. At the time of the bicycle boom, 
two things saved the tool shops, one the demand for spe- 
cial machinery for that purpose, the other the making of 
parts for bicycles. The automobile boom and the Spanish 
war did the same for the industry. Many held 
aloof, feeling that it was beneath their dignity to make 
bieveles or xutomobile hubs or steel shells, but those that 
did, came out with capital unimpaired and organization 
held together and strengthened and brightened by con- 
tact with another world of work. The machine-tool bus- 
iness, like any other specialized business, is in constant 
danger of dry rot, a danger that can be minimized by 
occasional excursions into other fields. While it is all 
very well to “put all one’s eggs in one basket and then 
watch the basket,” it is not conducive to breadth of view 
to keep one’s eves too closely on one object; it may lead 
to self-hypnotism, and a hypnotic state is not likely to 
help much from a business point of view. 


shops 


What particular thing this present war is likely to 
bring to our doors that we should make, we cannot as yet 
definitely tell. 


to warring countries, 


We are enjoined to withhold loans of 


mone for fear that we might pro- 


long the war: possibly we are to be encouraged to fur- 


nish the belligerents with shot and shell with a view to 
ending it more quickly. Or possibly in the interests of 
neutrality, we shall make the less warlike things that 


European countries abandon while they are making their 
We ought to be 
our hands to that 
whether it seems to lie along our established lines or not. 


own munitions of war. ready to turn 


anv work serves a useful 


pul pose 


* 
Training Young Men for the 
Foundry 


It has heen remarked by) many of out contributors. and 


also editorially from time to time, that the foundry offers 
as wide a field for the 
plenty of grit mechanical line, 
ever, been comparatively little done by our trade and 
technical this line, this being partially 
due, no doubt, to the disinclination of the average student 
to take up such 
hard and disagreeable work, as well as contact with the 
least desirable department of a modern shop, from many 
points of view. 


young man with ambition and 


as an\ There has, how- 


schools along 


such a course, involving. as it does, 


Time was when a special Providence was supposed to 
rule over the foundry, and if properly propitiated would 
allow the production of good castings, put blow holes, 
usually consid- 


of the 


shifted cores and othe r defects were not 
that the 
foundry was the most uncertain of any of the depart- 


ered as preventable diseases, so output 


In too many instances this is still the case, but 
been a decided the last five 


ments, 
there 
or ten vears. 


has improvement in 
the possibilitic s of improvement whi h still 
that the Went- 
particular attention 


In view of 
exist in this line, il is oratils ing to note 


Boston, is paving 


worth Institute, of 


to foundry work. and has adopted a practical two vears’ 


day course to train young men for advanced positions in 
the foundry industry. 

Judging from the outlines of the course, as well as 
from persona! observation of some of the methods eme- 
ployed, it is believed that such a course can give a broader 
practical training and a more thorough comprehension 
of the principles underlying modern foundry practice 
Commer ial 


that 


than can be obtained in almost anv of the 


shops. This course offers a combined training, in 


it gives everv opportunity for obtaining skill in the prac 
and in addition includes technical 


tical side of the work, 


theoretical through lectures, shop talks on 


and training 
foundry practice, instruction in the applied science of the 
foundry, testing foundry materials and products in the 
chemical and phvsical laboratories, and other features 
which few commercial shops can provide. 

When we consider the mass of intricate details which 


confronts any foundry superintendent who has to do with 
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such intricate castings as automobile cylinders and the 
like, we can readily see that there are enough problems 
to interest even the most ambitious of voung men if their 
attention can be drawn to this most promising field. 
They can be assured that good openings exist for really 
competent men. 

We have no doubt that other institutions will pay more 
and more attention to this field, and that the result will 
directly benefit machine builders of all kinds, by making 
it possible to secure better castings and more prompt de- 


liveries. 


Is a Draftsman a Mechanic? 


\ mechanic may learn to make a drawing, but if he 


works at the business in a strange town he will have 


hard work to make a machinist believe that he is or ever 
was a mechanic. There are undoubtedly a great man) 
men inviting appendicitis by hanging over the raw edge 


| | who will never have their cases diaznosed 


ol a boare 
that way except in 
not mechanics enough to command the money to pay for 


Every profession is judged, by its rivals 


a charity hospital, because they are 


the operation. A 
anda lot of other people, by the poorest men in it. Tlence 
the machinist’s idea of a draftsman is that he is a pen- 
cil pusher, who makes him a lot of unnecessary work. 
There are enough exceptions to this rule to prove it, 
however. One of the most competent mechanical engi- 
neers that I know came into fame without ever having 
done a dlay’s work as a mechanic. Ile seemed to he 
chock full of There are 
They make us wonder just how wonderful these men 
might have proved if they had had proper bringing up 


mechanical SCTISC, such cases, 


in a machine shop. 
For the rest of us, there seems to be no satisfactory 

substitute for machine-shop work as a preparation for a 

Machine work seems the most fundamental 


drafting job. 
There are more things that a machinist 


of all trades. 
can do that his training has fitted him for than any other 
Outside an architect’s office almost all 
drafting Is the use of a machinist. 
A drawing may go to the pattern maker, or the black- 
smith the but it gets to the machinist at 
last. It is important that the details shall be 
that the blacksmith can get out his work to advantage, 
and so that the pattern maker shall not be unduly ham- 
pered, but it is especially important that the work of 
the molder and shall be The 
former is much neglected, largely because he has been 
rebuffed, and told to take what came to him for so many 
years that we actually come to think of him as a sort 
of slave, who will perform miracles at our bidding, so 


man can approach, 


done for ultimate 


on way, 
such 


machinist considered. 


that it is unecessary for us to even wonder how he does 
it. 

The blacksmith work on any given machine nowadays 
is apt to be a small item, and the pattern making is done 
once for all, but the foundryman must keep on molding 
and the machinist keep on turning and planing as long 
as the machine is kept on the market. 

This, then, should determine the answer to the old 
question: “Should the drafting room dominate the shop, 
or should it be the servant of the shop?” The most capa- 
ble mechanic, the man with the broadest vision, and 
the one with the keenest perception of the means by 
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which the product is to be built, should dominate the 
shop. If he calls himself a machinist all very well; if he 
calls himself a draftsman it is equally well. If he 
prefers to make his headquarters in the drafting room, 
or if he prefers to have an office in the center of the 
shop, it makes difference. If he can distribute 
work more easily and more surely through the medium 
of the drafting room, that is the way to do it. If he 
cannot do it any way but to go around himself, that is 
his best way, and while we might all agree that he 
ought not to spend the time to do it, it is results that 
The danger only comes when 


ho 


count and not methods. 
some capable draftsman-superintendent is superseded by 
a man who only thinks he is a mechanic, but who fails 
to ring true from the shop-man’s point of view. 


bY 


Danger in Poorly Guarded 
Gears 
A report issued by the Industrial Commission of Wis- 
consin on gear accidents, shows the dangers of poorly 
Out of 208 accidents, 68 occurred with 
99 


the gears guarded in some way, 22 


yuarded vears. 
being classified as 
“partly guarded” and over twice this number, 16 to be 
exact, with gears supposed to be guarded. 

It is not enough to put some kind of a cover over gears 
at the meshing point, or only partly to cover them in any 
way. Full covering is the only safe method and anything 
less is often worse than none, on account of its fancied se 
curity. 

The coverings should be complete and absolutely pre- 
vent the possibility of contact. Guards which allow a 
land or arm to be inserted between the bars are a delu- 
sion and a source of danger. Either solid metal or a 
strong, close-mesh net, or grating, should be used. 

To show that poor guards are a source of real danger 
it is only necessary to quote further from this same re- 
port. Out of eight arms lost through gearing, five were 
amputated as a result of gears equipped with so called 
guards. The toll in fingers and toes was 2 with gears 
guarded in some way, while gears totally unguarded only 
claimed 33, 

Of the total of 
death and 35 per cent. in permanent disability. 
tically all of these accidents would have been prevented 
by proper guards. The would 
have built real guards for many thousand exposed gears. 


208 gear accidents, one resulted in 
Prac- 
cost of these accidents 

No matter whether the gears seem to be dangerously 
placed or not, they should be efficiently guarded against 
The report gives an instance where 
a man on a ladder had -his foot caught in gears 7 ft. 
Particular attention should be paid to see 


the possible accident. 


above the floor. 
that there is no chance to be caught between the gears 
and the guard itself, as has been done unfortunately ip 
wo Many cases, 

It does pav to take kind 
They are useful and necessary factors in ma- 


hot chances of any with 
wears, 
chinery, but are always on the lookout for the stray fin- 
And only the most thor- 
ough guarding should be tolerated. Men naturally keep 
away from open gears, while the fancied security of an in- 
efficient guard may be their undoing. No shop can 


afford to maim its men, whether there are damages to pay 


ger, toe or arm or even beard. 


or not. 
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A New Spring Die 


The illustrations show a new spring die which has 
been brought out by the Wiley & Russell plant of the 
Greenfield Tap & Die Co., Greentield, Mass. It 
signed to take the place of the older form of spring die. 
The four prongs of the die bear equally inside the con- 
tracting sleeve, they can be closed evenly and in this way 
distribute the wear. They can be easily sharpened and 


is de- 
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Fic. 1. New Form or Sruir Die 

















Fig. 2. Parts or Srritr Dig 
when worn out the «1 The portlon itself is easily re- 
placed. 
The turning stress is taken by the two pins in. the 


threaded portion (, which bear in slots in the back of the 
The check nuts shown on B lock the coi 
On small sizes 


die itself. Ipres- 
sion piece in place at any desired point. 
this can be readily operated by hand, but provision is 
made for a spanner wrench when desired. The piece C 
slips back into the holder D and floats it, being prevented 
from turning by the pin shown. It is held in the holder 
by the screw F, which is, however, now being made hol- 
low instead of solid as shown. The hollow screw allows 
oil or other lubricant to be forced through when the tur 
rets are equipped for oil pressure. The screw F and the 
spring £ complete the floating connection of the die with 
the holder. 
% 
Combination PocKet Rule 
and Level 


A 2-ft. folding boxwood rule, fitted with a spirit level, 


. 


forms a recent product of the Lufkin Rule Co., Saginaw, 


Mich. ‘The three 8-in. rule-sections are each 1 in. wide, 
7x in. thick and united by brass joints. The rule is 
graduated the entire length of both sides: one side, 


The spirit 
the 


inches to eighths, the other side to sixteenths. 
flush 


level is set into and with the upper edge of 


middle section of the rule, where it is protected by the 


two outer sections of the rule, which fold against it on 


either side when closed for carrving in the pocket. 


High-Speed Bench Drilling 


Machine 
The illustration shows a drilling machine designed 
and built by the Langelier Manufacturing Co., Provi- 
dence, R. I. [t is adapted for high-class drilling, profiling 
and similar work requiring ; achine of exceptional sene 


sitiveness and accuracy. 
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THligh-Sprprep Bencnu DriLLine 


MACHINE 
smallest 


drills from the 


The regularly takes 
up to 1% in. It 
1000 and 


main spindle is 


machine 


for running at speeds be- 


Is desi rhe 


tween D000 rpm. 
The 
hardened and ground, and runs in perforated, 


stee!] feed 


tool steel. 


floating 


oom. diameter, of 


phosphor-bronze bushings inside of oa sleeve 
13 in. outside diameter. The perforations in these bush- 
ings act as reservoirs for collecting and distributing th: 
lubricant. 

The sleeve is fed by pressure of the thumb against a 
thumb lever at the right of the machine frame. <A steel 
spring returns the spindle when the pressure is released. 

The work table is 6 in. wide and planed square with 
the main spindle. It may be adjusted vertically 31% in 
or entirely swung to either side for special work. The 
distance from the lower end of the chuck to the top of 
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568 


lowest position is 61. 


the table when the table is at its » 
in. ‘The base has a projecting rim for catching chips 


and the like. The distance from the front edge of the 
column to the center of the spindle is 2,4 in. and the 


height over all is 22 in. The space occupied is 11'. in. 
square and the weight is about 63 Ib. 


Huge Boring Mill 
is stated to be the largest 
boring mill that has ever been built in this country. It 
was made by the Niles-Bement-Pond Co., at the Niles 
Works, Hamilton, Ohio, installed at 
the Brooklyn Navy Yard. 

The machine swings 36 ft. in diametet 
under The this 
quired for finishing the tracks of the immense turrets 


The illustration shows what 


and was recently 


has 12 ft. 


re- 


and 


tools. creat swing of machine is 
carrving the 14- and 16-in. guns of the new battleships. 
The mill used for boring cylinders and ma- 


chining casings of the giant steam turbines for our wa! 


will also he 


vessels. 

The significant feature about its size is that it is not 
of the so called “extension” LV pe, but itisa regular Cross- 
rail machine, with an actual swine of 36 ft. 2 in. with 
the housings in a fixed position. An idea of the size and 
the fact that the total 
net weight, including motors, is 665,000 Ib. 

The table is designed to carry a weight of over 200,000 
ft. diameter, made 


massiveness can be gained from 


lb. The extreme size of the table, 34 
it necessary to cast it in three parts. The three sections 
of the table weighed 225.000 lb. The table is supported 
on conical rollers running in a circular track 24 ft. in 


diameter, sunk in the bed. The rollers are of high-car- 
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hon steel and fitted to cireular guide Iraines tO TDsure 


the alignment of the rollers. In addition, the table rests 
in an annular adjustable bearing ring surrounding the 
central spindle. The bearing ring is adjusted vertically 
The spindle is centered in the bed by 


yy steel ScTeWs., 
Table tracks and spindle 


an adjustable conical bushing. 
have forced lubrication from a pump operated from the 
main driving moter. The table is fitted with a spur gear 


28 ft. in diameter, which is a semisteel casting, with 
teeth cut the solid. lt 
forged steel pinions, placed on opposite sides. 
The main part of the two 
There are two bed extensions attached 
The whole bed weighed 69,000 Ib. in the rough and the 


'h, The table tracks are supported 


from is driven by means of two 


made in sections. 


to the main 


bed Is 


bed. 


other section 48,600 
I) the vertical webs of bed. 

The cross-rail is about 46 ft. long and weighed 85,000 
Bolted to the top 


Its function 


lb. in the rough. It is a box casting. 
of the 
is to stiffen the cross-rail and take up the sag due to the 


The com- 


cross-rail is a massive camber beam. 


great weight of the cross-rail and the heads. 
hined depth of the cross-rail and the camber is 8 ft. The 
rail is raised and lowered by means of a 30-hp. motor 
located on the and connected to four 
elevating screws of large diameter working in bronze nuts. 
The cross-rail is fitted with two heads for boring and 
The heads are right and left, so arranged that 
either can be to the They are provided 
with graduated swivels, with worm gearing for setting 


top cross brace 


turning. 
moved center. 
them over to any angle on either side of the vertical, of 
30 dee. or less. 
The heads and 
traverse, as well as hand movement for close adjustment. 


bars are provided with rapid power 
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lhe rapid traverse is operated by a 10-hp. motor located 


on the top brace. The control of these operations, and 


also the engaging and disengaging of feeds, is from a 


platform attached to each head, upon which the oper- 


ator stands. 
that the rapid traverse cannot be engaged for one head 


unless it is disengaged from the other, making it impos- 


sible for the operator on one head to accidentally move 
the opposite one. 

Kight reversible power feeds are provided for the bars 
The 


feeds for each head are entirely independent and _ positive. 


and are operative in a vertical or angular direction. 


Means are provided by friction clutches to prevent the 
breakage of feed gearing, should either bar or saddle en- 
counter The 
motor, and speeds are provided for boring, turning and 


obstruction. main drive is by a ?v5-hp. 
facing operations. 


* 
. 


Twenty-Ton Hand Press 


The illustration shows a press designed to handle var- 
The 
a single piece of 5x2-in. channel steel. The screw is 
2 in. with Acme thread. The 
handwheel is 15 in. diameter; with the lever, a ratio of 


ious classes of work in machine shops. frame is 


diameter, three-pitch 
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°20-Town 


PRESS 


HANpb 


1500 to 1 The 


is adjustable on the uprights of the frame. 


the plate 


is obtainable. bolster carrving 
The maxi- 
mum distance between the plate and the bottom of the 
screw is 48 in. 

This 


turing Co., Springfield, Il. 


The distance between uprights is 32 in. 


press is manufactured by the Weaver Manufac- 


A Slot Miller 


In the manufacture of electric generators, the opera- 
tion of milling the dovetail slots for the laminations in 


the rotors and frames has been a serious problem. T! 


The operating levers are interlocking, so 
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smallness of the slots nec ssitates the use of «ck licate mil 


ing cutters and fine feeds, and an excessive amount of! 
time is consumed on these slots as compared to the tim: 
consumed for constructing the entire motor or generatol 


the Newton Machine Too 


added to its as a 


To reduce the machin 
Works, Philadelphia, 
the 


of a portabl 


cost, 


Penn... has line 
herewith. lt 
feed the 


cutters t 


standard machine illustrated consists 


miller with ertical lor milling 


cutter, and the 
the 


table, upon W hich the parts to be mille 


hand adjustment 


ror settling 


the slot, and a bedplate carrving a circular 


width of 


oll the exterio 

















Fia. 1. 


SLoT MILLER 


F ia. 2. 


are mounted when thre Telit OCCUDICS the Position 


In this case, 
are bolted to thre 
When the 


the machine is 


shown in Fig. 1. 
the 
with it. interior slots on 

milled, the 
the knees for supporting the work are 
Fig. 2. 


a portable machine, 


the knees for supporting 


work circular table and = revolve 


the frame are to ly 
circular table and 


bolted to the base 


hol te d ie) 


as shown in The Standard can also be used as 
and where desired an extra spindle 
ean be furnished to be used for drilling and boring. 

The spindle has a vertical feed of 60 in., and the rang 
of the machine is such that all parts from 6 in. diamete) 
internals can be machined 


externals to 60 in. diameter 


The machine is driven by a General Electrie 5-hp. moter 


Machine Exhibit 


ninth annual Foundry and Machine Exhibit, held 
International Am) Chicago, Sept. 5 to 
11 had a vood and re presentative attendance only shighth 
less than the high last There 153 
exhibitors listed, of whom about 50 were makers of ma 
allied Meetings of the 
American Foundrymen Association, Institut 
of Metals and Associate Foundry were also hel 


during the week and were arranged as much as possib! 


Foundry and 


in the 


hitheater, 


mark of vear. were 


chine tools or closed products, 
(merican 


Foremen 
so that visitors to the show wouldh ave an opportunity 
to hear the more interesting papers read, 

DrittIna Recorp 


(in Friday afternoon, the last day of the conventi 
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a Detroit 1Y%-in. high-speed drill was tested in a 35 to 
10 point carbon-steel block tly in. thick, the Colburn 
drilling machine being used for the purpose, 
The speed was set at 343 rp.m. The first 
drilled at 0.019 in. feed, the second 0.032, the third 0.045 
and the fourth, 0.061. In the last hole the drill stopped 
the machine. The drill was resharpened and_ started 
cold at 343 rp.m. and 0.061 feed, 134.6 ft. per minute, 
drilling 314 in. deep in the fifth hole and again the ma- 
The 25-hp. motor was unable to drive 


hole was 


chine was stalled. 
the machine and the drill was again removed and found 
in excellent condition. 

It is anticipated by the Detroit Twist Drill Co. that 
this demonstration will be claimed as a 


the results of 


world’s drilling record. 


Utilizing Rejected Material 


By Frank C. Hupson 


It is difficult to go through a large plant making a 


high-grade product, without being impressed with the 
waste occasioned by rejected material. If this only meant 
defective castings, or forgings, in which the material it 
self was below standard and consequently unsafe to Use, 
there would be little cause for further comment. It fre 
quently happens, however, that the work rejected is per 
fectly sound in every way, but happens to be a fraction 
of a thousandth of an inch above or below the standard 
set by the inspection department. 

Without questioning the tolerance allowed (although 
there has been much money wasted by having this closer 
than necessary), there is still a question as to the eco 
nomic side of deliberately throwing away work of thi 
kind, throwing away pieces which represent. first-class 
material, plus fair workmanship, instead of utilizing it 


In some Way, 


An Auto BuILT Scrap 


FROM 


As & specific instance of this, l recently rode in an 
automobile built by a large and well known company, out 
of material which had been rejected from their recular 
products and was ready to be thrown in tho serap. I 
was informed that practically every part of the car had 
heen assembled from material of this kind, and yet it 
would take an ear far more trained than the average, to 
detect much difference between this car and one of the 
standard products which had passed inspection in every 
part. 

There was no evidence of either piston or piston ring 
“slap,” no pounding of the connecting-rods or main bear- 
ings, no grinding of gears in either transmission or rear 
axles, and no apparent backlash in the transmission when 
were shifted. Even admitting that the car was 
not up to the standard of the company, the economic 
question of deliberately throwing away material which 
would assemble into such a car as this, comes forcibly 


years 


to mind. 

But for the work of assembling, this car represented 
no cost to the company, except the value of the ma- 
terial as scrap metal. And yet, here was a car which 
had been run for two years and was apparently as good 
as many of the high-class cars bought in the open market. 
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KEEPING WorK High Grape 


No one can question the desirability of keeping work 
strictly high grade, which necessarily means the rejec- 
tion of a certain percentage of all the work made. But 
it certainly seems as though some provision might be 
made to avoid the complete waste which accompanies 
rigid inspection of this kind. 

While no manufacturer of a high-grade article wishes 
to use material which might in any way be referred to 
as a there should be some outlet for material 
of this kind whereby it could be utilized in other classes 
of machines and sold to the consumer at a comparatively 


second 


low price, 

Taking the automobile in question once more as our 
example, It would be easily possible to sell such a car 
at one-third or one-half the original price. This would 
vive those who could not afford to pay the higher price, an 
opportunity of securing a good car at a low figure, with 
full that, not up to the 
highest workmanship, it contained _ first- 
lass material and would prove serviceable in every way. 

One difficulty which presents itself is the supply of 
rejected parts in sufficient quantity and with sufficient 


knowledge while it was 


standard of 


the 


revularity to make such a plan possible. Then, too, some 
parts are much more liable to be rejected than others, so 
With 


large concern, however, it should be possible 


that the supply would not be uniform for all parts. 
a very 
to form a subsidiary company, which could put out a 
limited number of machines to a waiting list of custom- 


ers. This would practically eliminate the selling cost. 


SECOND-GRADE GEARS 


‘ar-cutting establish- 
ul an outlet for gears 
t, among builders of machines 


In other lines of work, such asa 


ment, it should be po inte to fi 
which are not quite perres 
which do not require “perfect” gears. 

I need hardly say that it is not my intention to ad- 
vocate inferior work of any kind, but it certainly seems 
as though some way should be found to prevent the ab- 
solute rejection of parts of machinery which are per- 
fectly good for many uses, even though they may be con- 
sidered below standard in the machine for which they 
are desiened. 

It would be diiticult to estimate the total loss per year 
caused by rejecting material which would be perfectly 
good in many classes of machines, and there should be 
some way devised for preventing as much of this as pos- 


sible. 


A manufacturer’s view of the financial environment of the 
trade of the United States in A; brazil, Chile, and 
Peru, given in a bulletin just issued by the Bureau of Foreign 
Domestic Commerce, is of special interest at the present 
time, when American manufacturers are looking to that field 
for enlarged business. No attempt is made in the bulletin to 
provide a technical banking report; the facts presented con- 
the financial conditions surrounding American trade, the 


gzentina, 


and 


cern 

disadvantages under which our exporters labor, and the ex- 
periences of other nations that have considered over-sea 
banking operations essential to their conquest of foreign 
trade. The bulletin contains lists of the principal foreign 
and native banks in these countries, a brief description of 
their monetary systems, a summary of their foreign trade, a 
brief outline of their banking laws, and a discussion of 


credit-information service, and exchange 
methods. Copies of the bulletin (Special agents series No. 
590) may be obtained from the Superintendent of Documents, 
Government Printing Oftice, Washington, D. C., for 10c. each. 


banking practice, 
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The Holding Power of a 
Magnetic Chuck 
By O. S. WALKER* 

“How many pounds per square inch will a magnetic 
chuck hold?’ This is a question that has frequently been 
asked. The answer has been that the exact amount of 
holding power is not essential, so long as it is sufficient 
to hold the work for the purpose required, and to answer 
this question accurately we should have to consider sey- 
eral things. 
poles are made; second, the shape and arrangement of 
third, the thickness of the work and the 
material of which it is composed, 

To settle this matter, as far 


First. the material of which the magnetic 


the poles; and, 


Walker chuck is 
concerned, we have recently made some careful tests with 
hod 


The chuck with which 


as the 


one of our chucks, the illustration showing the met 
of test and the results obtained. 
these tests were made is rectangular in shape, 9 in. long 


6 in. wide and 3 in. high, of the multiple-coil type, and 
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and swung clear of the floor, thus making the total weight 
suspended amount to 208 |b. 

An anvil weighing 183 lb. was put into the sling and 
bars of lead or babbitt metal, one piece at a time, were 
loaded on the top of the anvil until the eubical block 
finally pulled away from the chuck. The anvil and bars 
of sead were then placed on the scales and were found 
to weigh 271 Ib. 


The 


current supplied to the chuck was 120-volt 
direct and the power consumed in the above test 
was about 96 watts. A small adjustment of the 
chuck by means of a screwdriver was then made and 


the watts consumed were by this means reduced to 24. or 
first charge, \t 


same blo k held nh 


about one-quarter of the this rate ol 


current consumption the SUSPeHslon 
250 Ib., or but 21 Ib. This 


latter test goes to show that the chuck is easily saturate: 


less than the maximum lift. 


with magnetism and that it is not necessary to ¢ harge the 


normal to obtain extraordinary results 


with wh) hy the tests were ade Is Oul 


chuck more than 
The ( hu 


new 








havine a finely, divided face. “Tercules? type. which is built on the multiple-coil sys 
The piece ol Work Was a cubreal lohan kc 7) soit os 1 
. 3 | —— Aone Sy 
= 5 < rem com , 
“7 } ? ( 
4 ; p 
5 | = . A 
; ing GT Rea LBS 
| 





























Merriop or ‘esving Maanetric CitucKks 


each side of thi ble k DeLhY 1 an. square, the solid COol- 
tent was one cubic inch. This cube was placed in the 
center of the chuck and a chain was attached to the top 


side of the cube, leading up to a pair of overhead sheave 
pulleys, from which, on the other end of the chain, Was 
suspended a sling or cradle weighing 10 Ib., so adjusted 
the chuck the 
bottom of the sling would clear the floor 4 or 5 in. 


roe Test Was Mape 

Drawing down the cube into contact with the chuck and 
closing the switch, the sling was left suspended in the 
air. A man weighing 198 lb. then stepped into the sling 


that when the cube was in contact with 


How 





*President, O. S. Walker & Co. 





In making tests for slippage of the work, it was found 


that the lateral slip is in regular proportion to the liftin 


power, also that in testing pieces from 1% in, thick dow 


the holding power Wis proportionately dex reased, thus 
bearing out results we have found true in practice. 
The explanation of these phenomena is simple. The 


holding power of Yn bruv k ona piece of work depends pri 
marily on the number of magnetic lines of force passing 
If the work is small and of little thickness, it 
will supply a path for fewer lines of magnetic force, and 


through. 


hence the chuck will exert less holding power on such 
work. From our tests we have demonstrated that to ob 
tain the maximum holding power, the work should be at 
least % in. thick. 
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The Windsor Machine Co., Windsor, Vt., has received 
rders which will necessitate running the plant day and 
night for a few weeks. 
* * * 

Panama Canal Zone (By Cable)—R. W. Hebard & 
Co., Panama, has the concession for the Chiriqui R.R. 
All purchases will be made by J. M. Motley, 16 Exchange 
Place, New York. 

The Chiriqui project consists of a line from Pedregal 
m the Pacific to David. From this point there will be 
two branches, one 20 miles to La Concepcion, and another, 
The La Boquet branch presents 
1000 ft. will 
The funds 


>} miles, to La Boquet. 
some unusual features, as an elevation of 
} miles. 


have to be attained in a distance of 3: 
for the construction will be furnished by the Republic of 
Panama. This information was obtained by a_ special 
representative of AMERICAN MaActHiINist, who is now in 
South America. 

The Eddystone plant of the Baldwin Locomotive Works 
has resumed operations. The two plants of this company, 
Kddystone and Philadelphia, are operated on an eight- 
hour schedule. The employees at present number about 
7000. 


* os 


The announcement is made that the idle freight cars 
of the Pennsylvania R.R. are being put back into service. 
Several months ago approximately 8000 were sidetracked 
along the lines of the middle division, between Altoona 
and Harrisburg. 

All steel cars have been returned to service and nearly 
all the box cars have been put on the move for the hand- 
ling of the grain crop. It is also said that the idle cars 
on other ‘ivisions are gradually being placed in use. 

bd *% * 


The Hoover Steel Ball Co.. Ann Arbor, Mich., has 
broken ground for two new buildings in addition to its 
One building will be 40x156 ft., and the 
These two buildings will be devoted 


present plant. 
other 40x200 ft. 
entirely to the manufacture of steel, brass and bronze 
balls, and will be utilized mostly for the manufacture of 
very high-grade balls to take the place of those which 
were formerly imported from Germany and other foreign 
countries reported. The Hoover company is now building 
new ball machinery to be installed in the new buildings. 


a) 


made the illus- 
Tool Co., on 
of the 
exactly 
the 
falls 
about 
only 
upper 


more 


Spring Holddown, Erratum—.\ slight error 
tration of the Spring holddown of the 
151, somewhat misleading in regard 
device. In the the 
at right angles but is deg 
lower part of the finger is 
the recess Instead of 
6 deg. as in the 
deg., so as to 

These slight 
than 


Ready 
to the action 
finger is not 

off, so that when 
the top part 
being raised 

reality 


page 
back of 


about 3% 


reality 
raised 1 deg., 
the 
they 
the 


make 


into fingers 
raised 
the 


much 


are in 
motion in 


illustration, 

take 
changes 

the 


lost 


the 


one only 


face. device 
effective 


with angles shown 
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engineering 
Electric Co., 
Westinghouse 


of the 
General 
the 

similar 


member 
of the 
associated with 
Pa., in a 
the 


Co.. 


M. I. Nusim, until recently a 
force of the turbine 
Lynn, Mass., is at 
Machine Co., East 

W. G. Lunger, 
ment of the American 
has joined the sales 
headquarters in its 


department 
present 

Pittsburgh, 
formerly manager of 
Shop Equipment 
of the Union Twist 


office 


capacity. 
depart- 
[ll., 
with 


furnace 
Chicago, 
force drill Co., 
Chicago 
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Current Prices of Shop Ma- 
terials and Supplies 


On en ree euar aren eneneaneanvennnennnnnnd 





PIG TRON was quoted at the following prices at the points 
and time indicated: 


Sept. 24, 
1914 
No. 2 Southern Foundry, Birmingham $10.00 
No. 2X Northern Foundry, New York. 14.50 
No. 2 Northern Foundry, Chicago.... 13.75 14.00 15 
Bessemer, Pittsburgh 14.90 14.90 16. 
Basic, Pittsburgh 13.90 13.90 15.40 


MISCELLANEOUS METALS—NEW 


Aug. 20, Sept. 13, 
1914 1913 
$10.00 $10 75 


14.50 16 


YORK 


Cents per pound 
2.50 


60.00 


Copper sheets, base 18.5 
Copper wire (carload lots) 

Brass rods, base 

Brass pipe, base. 

Brass sheets 


Solder } and } (case lots) oo 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


————Cents per pound—— 
Steel angles base........ . 1.85 SS S 
Steel T's base. ; 1.90 1.90 
Machinery steel (bessemer).. . 1.85 1.85 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
Cents per pound————_ — 
28 Black... . 2.70 2.60 3.10 
26 Black.. 2.60 ; 3.00 
22 and 24 Black “* ie’ 2.55 ¢ t 2.95 
18 and 20 Black.. atl ialieae 2.50 ; 2.90 
16 Black.... ; ; 2.45 2.3: ¢ 
No. 14 Black... me 2.35 
No. 12 Black.. itera 2.30 
No. 28 Galvanized : : 3.70 
No. 26 Galvanized 3.40 
No. 24 Galvanized 3.25 
ANTIMONY—Prices continue nominal. 
at 1l2c. and Chinese at 10c. and Hallett’s at 


COLD-DRAWN STEEL SHAFTING 
at about 45% discount off list prices. 
prices per foot are ™% in., 4.95c.; 1 in., 
13, in., 15.29c.; 1% in., 16.50c.; 15% in., 
1% in., 5.79c.; 2 in., 29.28c. 

OLD METALS—The following 
copper, 11.50c.; light copper, 10.25c.; 
tion, 10c.; light brass, 5.75c.; brass chips, 
6.50e. 


No 
No 
Nos 
Nos 
No 


Cookson’'s selling 
lle. 


is sold to consumers 
At that rate the net 
8.03c.; 1% in., 12.65c.; 
19.36c.; 1% in., 22.44c.; 


prices are quoted: Heavy 
heavy machine composi- 
8c.; brass turning, 


ALUMINUM—tThe market remains nominal, wholesale lots 
being quoted at 20.5c. and spot foreign at 20.5c. 


MACHINE BOLTS are generally quoted to consumers at 
60% off the list price, but in the case of steady customers and 
big orders, generous concessions are being made. At the rate 
of 60° the following net prices hold, at dollars per 100: 

Diameter 

Length *% ; 7% M4 lin 

80 > $3.08 $4.20 $6.04 
85 3.3 3.20 4.48 6.40 
89 oa 3.52 4.76 6.76 
.94 2. 3.74 5.04 7.13 
.99 2.68 3.96 5.32 7.48 
The following 





STANDARD PIPE continues unchanged. 
discounts are allowed from store in New York 
Black 
79% 
78% 69 % 
co 64° 


Galvanized 
4 to 2-in 70% 

24 to 6-in. 

7 to 12-in Redes 75 

At these discounts the net prices in cents per foot are: 

Galvanized 
18 04 
23.71 
33.79 
45.88 
a) 


111 6-in 2 |: 50.52 


Galvanized 
3.45 
5.10 


Black 
2.41 


DRILL ROD sells to consumers at the following discounts: 
Third grade, 65%; second grade, 40% off and first grade, 
25‘ off 

At these discounts the net prices are as 


ROUND POLISHED DRILL ROD 


——Price in Cents per Pound 
First Second Third 
Grade Grade 
320 00 17.50 
33.00 19.25 
36.00 21.00 
45.00 26. 25 
19.80 99 05 
54.00 31.50 


follows: 


Szie, In 

49 /64 to 14-in......... 

33/64 to }-i 

7/16 to 4-in.... 

0.178 to 0.4218 

0.125 to 0.170 

O1O1 to 0.120 7 67 50 
COKE—tThe market is dull. For the best grades of furnace 

coke $1.60 to 1.65 is demanded for prompt shipment; for 72-h: 

foundry coke, the price is nominal at $2,20 to 2.30 
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Equipment for Testing Large 
Rotating Parts 


SPECLAI i) ESPONDENC SH 


SY NOPS§8S—With the rapid increase in the size ai neers and made from th 


{ 


we ighd of rotors vo! e turbo-qeneral sadequate fa I livghest grade of 
. . : ‘iu 

i/1es have Become necessary for testing la je , f | acti! conditions of present da requirements Wa 
ing u 750 tons or more, for ile of the? ele ter-driven rbines are run at hugh peripheral speeds, us- 
lioncof material and the mmspectton of ft oon ure ali ne-half the maximum speed that is possible 
of manufacture, (Ley ec is migqnui f eSOnE | lf oul ( mn th vent of an accident such a night be caused by a 
brought to light by a high-speed lest only. atin yreak In the mechanism controlling the flow of water to 


this the General Electric Co. neclady, ha ( alli rbine or to some other unforseen accident whereby 


workmans au stand up rf 


installed a horizon al pit doth. wide ] fi, a ) ! the apparatus should run away It. therefore. become ~ 


that the rotors ot uptodate generators be so de 


long, anda vertical POSTING pil -* yt. ' ameter Jor CCeeans 
ling this work at peripheral s) <s of? } five) es ned that in the event of such an accident, the factor o 
s axinete with eafete. cat ufliciently high to prevent them breaking up by 
igh centrifugal stresses to which they ma 

The harnessing of the many water powers throughou jected. For this reason the large power companic 
the COUnTrS for the development ( electric current 1 ure Hsistil upon a high- or double-speed test on rote 


calling lor ehnyvimeermeg of the highest ClUSS, due to ie i) a T'o lo this SLLCCCSSs lly, lye (ieneral Ie 
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Mia. to Thiau-Serep Testrine : METI 20 Fr. Driven spy 4000-VoLr Movror 


many complicated problems encountered. Tl paar’ o. constructed a pit for this purpose at the Sehen 


in use in all of the latest power statlo ; niy I ectady lant. The original pit was 20 It square by 15 


seen to be appre lated DS the majority of the people, but ! leep, with heavy side walls. This test pit Was cove rec 
unless one is in some degree familiar with power plants a large movable platform or truck, on which was erected 
of this character, the enormous power represented in; use containing the driving motor and other testing 
a single unit is often so high we can scarcely realize apparatus necessary. 

just what it means. It is easy to say this electric gener en a rotor was to be set up for test the platform 
ator is of 5000 or 10.000-kw. capacity. but how few real and house were drawn off sideways by means of a gantr 


ize the gigantic force at work developing this amount! » The rotor was lowered into the pit. the hous 


Nothing rit apparatus cle Sporn ) | host eNpey] ‘ ti*h ! riehent i! The | speed Test earned out 
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The success of this first pit and the apparatus tested 


saay be judged by the fact that of the great number of 


pieces tested only on one occasion did any serious trouble 
arise, 
LARGER Pits NECESSARY 


he diameter of these rotors constantly increasing has 
necessitated the construction of a still larger pit, shown in 
Fig. 1, together with all of the necessary equipment for the 
carrying out of such tests. This, together with the ori 
vinal pit, are known as vertical test pits. 

There was also constructed at this time, in connection 


with this last cireular pit (see Fig. 6) what is known as 
the horizontal testing pit for apparatus tested in a hori- 
zontal plane. 2, is lo ft. 


wide, 12 ft. deep by 38 ft. long, with heavy floor plates, 


This pit, also shown in Fig. 


10x30 ft., set in concrete on the floor of the pit, giving a 


substantial base for erecting and lining up all of the 
machines to be tested in this manner. 

When a piece of apparatus is under test in this pit, pro- 
tection is secured for other parts of the building and for 
workmen by means of heavy timbers, placed across the pit, 
which in turn are covered with heavy castings. 

The entrance to the circular pit, Fig. 3, is by means of 
a tunnel from the horizontal pit. When a test is in prog- 
the this 


closed by means of a heavy steel grating on the horizontal- 


ress in circular or vertical-test tunnel is 


pit, 


pit side, and a heavy solid sliding steel door on the cir- 
cular-pit side, thus preventing accidents to any of the 
operators, and also assisting in cutting down the windage 
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Tue Crrevnar Pir 


The construction of these pits ean best be understood 
by reference to Fig. 6, which shows the plan and sectional! 
elevation. 

The lower part of the circular pity Fig, 4, is 29 ft. diam- 
eter for a height of about 4 ft. It here widens to about 41 
ft. diameter. On shelf or ledge thrus formed are 
placed heavy Cast-1ron bedplates which carry six large 
121% ft. high for supporting the large 
Between these standards and m this 


the 


standards about 
bearing beams. 
shelf is also a concrete wall, 29 ft. inside diameter ny ft. 


thick, extending about a foot above the floor level so that 
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Fig. 3.) Verricat TEestrine . 28 Fr. Diamerer spy 15 Fr. Deep. Ourer Watt 44 Fr. Diamerer. During 
CONSTRUCTION 


nothing hay be swept or fall cowl de, ’ ‘lg | ill = filled ana, The ason that should ii 


This wall is lined on the insick p, then the 6-in 


space between this wall and the outer or 41-ft. d timbers and 12-in. 1) Oo receive the first 
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eKe 
dab 


impact and would undoubtedly break up, but the mass 
of sand between them and the outer wall would act as a 
cushion and prevent any serious damage to the outer or 





inain wall of the foundation. 


In the construction of this pit, by reason of the bad 
oil, it was necessary to lay a large slab of reinforced con- 


_rete, on which the outer walls were built. This was then 
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A heavy timber baffle was erected for the prevention of 
the excessive windage that is liable to be caused by the 
high speed, in some cases from four to five miles per min 
ute. 

The circular pit as set up for test is shown in Fig. 1. 
The rotor to be tested is down in the pit, resting in the 
step bearing. The upper bearing of the shaft is sup 
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thoroughly damp-proofed and covered ly heavy concrete 
floor and side walls to the required shape and dimensions. 


At the center of the circular pit are five large concrete 
piles and directly over them is placed a 10x10-ft. cast- 
This plate carries the entire load of the 


iron floor plate. 


piece to be tested. 


THE FLoor PLATES 


Fig. 5 shows the hydraulic step bear- 


ing on which the piece rotates. 


units balanced upon this hydraulic step bearing that it is 
possible for a man to rotate slowl, hy hand a piece weigh- 


ing 150 tons, 





ported ly a 
shown in Fig. 6. The upper beams carry the driving 


So nicely are these large 


PLAN 


rions or Testing P11 


bearing carried between the lower beams a: 


motor of 2250 hp., the lower end of the motor shaft beinz 
coupled to the test shaft with heavy flanged couplings, 


Every possible means is used to prevent dust of any kind 


vetting into the bearings, and to maintain good lubrica- 
tion at all times, 


THE Cross-BEAMS 


The large cast-iron beams shown also play an important 


part in the successful operation, Jt is necessary that thi 
l 


” made ricid to withstand the severe stresses to whic 
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they may be subjected by a heavy rotor out of balance. 
This is something impossible to estimate. 

When a piece is to be tested the two single side beams 
A, Fig. 1, are removed; the main beams B carrying the 
motor are then lifted as a unit by a 100-ton crane and 
placed upon concrete supports for the purpose near the 
wall; the lower set of beams (' being removed in the same 
manner, 

The total length of the main beams B is about 54 ft. 
The lower beams are short enough to fit inside the 29-ft. 
diameter. The total weight of beams, standards and floor 
plates used in the two pits is about 200 tons. Rotors up 
to 27 or 28 ft. diameter can be tested, and should it be 
necessary to take care of rotors of greater diameter, it 
can be done by removing the inner 12-in, concrete wall, 
sliding back the 12-ft. standards upon their bedplat 
and increasing the length of the bearing beams by insert 
ing a filling piece in the center. 

While the new pits have been in use, comparatively but 
a short time, they have been successful, and without doubt 
some Valuable information will be gathered from time to 
time, as this is without doubt the largest installation of 
the kind in the world. 


Wuat Woutp Happen Iv SomETUING Broxt 


Just what might happen should a large unit go to pieces 
is somewhat of a problem, and requires careful considera 
tion, as a rotor of about 17 or 18 ft. diameter and weigh 
ing approximately 125 to 150 tons, traveling at a velocity 
of about 20,000 to 25,000 ft. per minute 1s liable to do 
considerable damage, should even one pole piece be thrown 
off. There would not only be the injury to the rotor, 
hut also to the pit, while in addition to this the rete 
would be immediately thrown out of balance, with the 
serious danger of it w recking itself and all of the appa 
atus before it could be brought to a standstill. 

It can readily be understood that with a piece weighing 
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100 to 150 tons, revolving at a high rate of speed, 
there must be an enormous amount of stored-up energy 
and that suitable provisions should be made for bringing 
it to rest. The motor that has been the driver up to this 
point is now in turn driven by the part under test. and 
1 longer acts as a motor but as a generator, due to thr 
speed and energy of the revolving part. The current thus 
enerated must be taken care of by suitable means, for 
nless this current is taken care of, the chances are that 


motor will be burned up In this case the current 


x | irned ito The shop mais. 


Special Machines for Rack 
Cutting and Thread Milling 


By Frep H. Convins 


The Churchill Macl he Tool ('o.. Lid.. Manchester. 
England, which is devoting itself for the most part to 


e building of rinding machinery, has a number o 


hteresting methods in connection with Its 
work, a few of which are illustrated herewith 


All sizes of grinders made by them use a rack having 


special tooth form for carrving reversing dogs 
he teeth in this rack engage with a thumb lateh we 
hat the reversing dogs may be quickly adjusted to 


Various positions, 

lo cut these racks accurately and economically, a 
special attachment has been fitted to a No. 13 Brown ¢ 
Sharpe gear-cutting machine, as shown in Fig, 1. \ 
heavy blow k casting 1 is holted directly to the hod, 0 
he machine and carries the slide B at right angles to 
the work spindle. 

\ rack to be cut is shown in position at (, two of the 
finished racks being shown at G. Indexing of the racl 
s done through the usual indexing mechanism bv the 


ear //. which is fastened lo the work spindle ane! 
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Fig. 1. Currineg a Rack on a GEAR CUTTER 


























meshes into the rack /, which movement to the 


table B. By this means the turning movement which 1s us- 


gIVeS 


ually imparted to the gear blank being cut is simply trans 
ferred to the table by means of the rack and pinion shown. 
three teeth are cut at 
geared so 

Those 


frame AL, whiel 


Three cutters are used, so that 


one feeding, the indexing mechanism being 


as to space three teeth at one indexing movement. 


cutters J are carried ino the swinging 


ix supported from the over-arm in the forked casting J). 
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Cut 1n [1 








The cutters are independently driven through the be 


and the gear A. as can be seen. The swinging movement 


of the cutter on # is governed by an automatic forward 


feed and the return of the eutter slide operating through 


the former /F’, This former depresses the back end ol 


the arm F as it is fed forward, and this forees the cut- 
ters into the rack. 

One of the difficulties in the cutting of racks such as 
these is the limitations as to cutter diameter, which can- 


net exceed 144 in. as a maximum. Larger cutters would 


the teeth to break out on the upper side of the 


ciuls 

rack, which would not only make it dangerous to handle, 
but also allow dirt to accumulate. This will be better 
understood from Fig. 2. which shows a small section of 


cut in it. 
+ 3e 


the rack and the kind of teeth which are 
These 
linear pitch being 4 in., 


racks are cut in unit lengths of each, the 


and the efficiency of the device 


may be judged when we learn that these racks are cut 


omplete in 30 min. each. 


An interesting thread miller built by this company for 
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its own use is shown in Fig. 3. The machine was orig- 


nally designed for cutting heavv hobs and worms and 
las a capacity for work 12 in. in diameter by 40 in, 
ong. “The work is carried on in a worme-driven head- 
ston is can be seen, and in the case of threading the 
uljusting nut for grinding the spindle bearings as shown, 
w tl ee-jaw chu = sed for holding the work. The 
‘ er spindle is carried on an attachment especially de- 
signed for internal thread milling, which is also used 
or ext nal thane ul milling on fine-piteh SCTOWS. This, 
is CAI seen. is mounted on the back of what would 
ormert me Tine lathe carriwe. 
et ( head can be swiveled into any postion, as 
il mv secon im t wr, +4. where a laren Work Is benny cul 
with the same device. The spindle is driven by gearing 
inside the case shown. through the worm and wheel .| 
and the spur gearing J in Fig. 3. In the case shown, 
ere a single thread is to be cut with a lead of 1% in., 
vang of cutters is used on the spindle so that a nut 
can be completed in one revolution. ‘This is done so 
eas and rapidly that the time required for a nut 
om 3 to 4 in. diameter is only 3 min.:; this gives an 
output of 20 per hour. 


is 9 in. outside diameter, 


ai worm being cul 
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Fira. 4. Minutina a Larce Worm 


S in. pitch diameter and is an 8-threaded worm having 
lead of 1414 in. 


ternal attachment is removed and the large gear at B 


In this case the in- 


per revolution. 


(Fig. 3) is replaced by the milling cutter, 
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Changing Premium Allowances and 





By ( 


SY NOPSIS—A carefully thought out ru le for chanain 


the pre iti alhiowance is tnd ifs app wiatio? 


The 


of ad 


given, 
. . . j . j . $i . ‘se = 
shown. crux of this rule is the word “importan 


Methods 


jobs and nigh f 


j / castings, unfinis 


Thi 


for (le ective 


lowimad 


work are fuliy exrplained, qwporte 


anes of pre minum records 1s pointed out and methods o 
keeping them shown. 
x 
At the present time, there is considerable discussion 


regarding what justifies a change in premium allowance. 
To 


ereat a 


To me, this proposition is not complete as it stands. 


il should he added if change Is justified, how 


reduction should be made in the allowance ? 


The 


well as one of equity. 


system is a matter of psvchology, as 


premium 
The prime idea of the premiun 


produc tion 


or any other system of reward, Is lo Increase 


by keeping the man contented and good natured, whi 


are the only conditions under which he 


will reach his 
Inaximum capacity. This may be disputed on the groun 


that it is pocketbook satisfaction a man values rather 





° > 2° 
than mental satisfaction. but the answer to this, | 
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Fig. 1. Cost Recorp Carp (Front) 


Will stilow lit a Thal) ts 


think, Is that inve 


lv dissatisfied whenever a change or r 


stivation 


his rate, even though his allowance has been entirely to 


high, or if he is changed from one system to anotli 


whereby he may take more money, and that frequent 
men strike rather than work premium or plecewor 
where thev can make more mone 

I do not mean bv this to assert that the amou 
earned does not ente! into consideration t does, to 
a large extent But even so, the mental attitude also 
enters into it. and we at times have to ignore the e¢ 
and take cognizance of the psvchological phase of 1! 


problem. 


THE RULE GOVERNING CHANGES IN ALLOWANCES 


When we first inaugurated the premium system, w 
laid down a rule that allowances would not be changed 
*General Superintendent, Wagner Electric Manufacturi! 


Keeping the Records 


Lele ear, except under certain contingencies, whi 
nh our rule DbOOK are given as Tollows 
I ‘ illowances are guaranteed for one year unless 
tant changes ire made desig method of handling 
machinery used in manufacture, o n the lot quantity limit 
\t tl end the guaranteed period illowances will 
hanged if necessary 
\s a matter of fact, we have never changed our al 
owances ult the present Vear, which time we foun 
t desirable to change certain ones that had been run- 


ning, six, seven and more vears. According to the rule, 
we had a perfect right to chang these, but imasmuch as 
a wrong when persisted in long enough to become “vest- 
ed” becomes a “vested right.” it was thought better to 
inal ‘ th situation thoroug and lav down some 
lefinite rules regarding procedure 

The first step was to recognize that the operator had 
wen in a measure responsible for the reduction in time 
That is, that when the allowances were set, we wet 
erfectly satisfied with them, and that if set too ] 

was to some extent our fault. \lso, to change wl 

the allowances had been very much too high involv 

~~“ 

- ‘ ar] wn@reen. | ovaven | eu.ast - nee 
dae \Lfott | dl-PA 8 19 3 les? S74 Oy = 
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wt) S74) 37. 


wom ef ¥¢4f Ie 36? Shh Row Aleman + el Ten 10% 
ye 277 My Fl OS 
, +») ’ , , 
it ‘ Cos LECOonRD ( ) ( DA hk) 
severe reduction mm curnings 1 man concerned 


md would mean an entire chang . standard anc 
methods of living. or else his loss to us fherelore, } 
vas decided that the reduction ma ould be one-hal 
e difference between the allowance set and the tim 
nv t was berne done. n ) Sos dy 
consideres that is the minimum allowance on a 

certain operation Was tw } ain t 1 Was dol 
none ho hnstead oO Ca ’ miinhimun o 
rhe ) was reduced to al mda hall. Second 
‘ etermined to re we nop it was not 15 
rr more, per cent. hig that changes should b 
‘ ora j and that we ( cs ish the prin 

le of automatically taking care of future reductions, 
Proce ne on this basis, we to | record cards lol 
eertall “ of apparatus vrotle ¢ | under prom r head 
nes thy iverage time in wl Wis Dbelng done, thy 
present minimum allowance, and the proposed minimun 
allowance. In doing this, the inconsistencies in our rec- 
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apparent, and showed the Hecessity Oj 
which | 


were quite 


better svstem, ol will treat later in ils 


“One 
alle le. 

\fter the had 
and charted, executive attention was no longer necessar 


first types been written out, analyzed 


l 
} 


and these changes have gradually been put through with- 


out friction, and, what is of more importance, we hav 


established the principle of reducing allowances in the 
same manner when necessary, and also of reducing the 
vear if it is still over 10 pel econ! 


same allowance next 


hivh. 


Just how far we shall go with this is problematica! 
as our policy is and always has been to be liberal and 
FCHCTOUS wl re trade conditions do not make heces 
sarv for us to figure closely, and even then we conside! 

} ] 


it more politic to make savings by improved methods 


rather than by reducing allowances, but we trv to avor 


the necessity of change. 


We further state in the same rule, that under the 0 


allowances automatical 


lowing conditions, premium 
cancel themselves : 
(ua) When pattern and drawing are changed 
ib) When work is changed from one type of machine to 


another, 


(c) When changed from hand machine to automatic n 
chine 
(d) When changed from single to multiple, either in the 


cause of machines, tools, or dies, 


(ev) When changed from layout work to jig work 

(ft) When material is changed. 

Under these conditions, work will be considered as da 
work until the allowance is renewed This does not neces 


arily mean that the allowance shall be changed, but that 


found necessary, it will be adjusted to meet new conditions 
and to keep our records straight \! worl to | ‘ 
premium basis must be ot record it the cost departr 


under its proper drawing numbet 


Referring to the loregoing rule, (a) is Simply to tal 


the records; (b) usually so; (¢), (d). Ce) and 


cure ol 
(1) 
circumstances warrant their being changed, 


are automatically to take care of allowances wheu 


and to avol 


errors, as often the change is made between Operations, 
and the rate setter or foreman neglects to make tli 
change in the allowance at the time. 


We have one further, and ke p our records and turn 


machine number, rather than type 


in our time cards by 
of machine, and when the time card shows an operation 


has been done on another machine than the one or on 


chumerated, an investigation is made, and the matt 


properly taken care of, 


\s a still further precaution, to insure allowances be- 


ing properly taken care of, we insist upon the foreman 


or master mechanic sending in an allowance reques 


when a new tool is ordered or an improved method sug 


This bears a future date and an estimated time 


vested, 
act as a tickler, and causes 


brought up on the 


allowance: its function is to 


the matter to be date given on the 
request. If the time is not then ripe to set the allow- 
ance, it is again put forward. No tool requisitions are 
approved without this tickler. This practice was inaug- 
urated that in 
allowance was not set till long after the new method went 


into elfeet, and in some cases not at all. 


because we found many cases the hew 


If | were to epitomize the foregoing, and attempt to 
ress In a few words as to when a change is justified, 
when a change of method, tools or material 
allowed of a the 
operation, of more than 10 per cent., the 


l think 10 per cent. should be allowed fo 


I should Sa\ 


time required to rr) 


allowan e shout 


reduction in 


Ut changed. 
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the difference in individuals, for while they vary consid- 


erably more than that, the company is showing Its good 


this and making some allowance. 


nature of the thing, 


faith b 
It cannot, 
variation in the efficiency of men, and having in mind 


recognizing 


from the allow for the total 


the ps chological aspect ol the premium svstem, it is hos 


} ] 
eood policy to have a 
| 


man undertake a job that he is 


convinced in his own mind he cannot make any premiun 
| wcause the rate has been set via hetter man, who 
n his estimation was paid te hurry and reduce the 
He will not admit. however, that the other man 
s 10 cent. better than he is. Just as there ts 
henta hazard mn volt, or play he ball, so. there Is 


ard connected with an unsatisfactory premiaiut 


Crex or rue Ruie Is tue Worp “TMporrantr” 
he crux of the above rules is the word “important. 
air equil Ol the proposition lies I the honesty. of thr 
executive. Tf the svstem is installed and is meant to be 
=| het tay enforced, there will be little or no 
question as to when a change is justified. If the system 


‘of contention between the men and the execu- 


ve, and its equity is based upon technicalities, then the 

question of when a change is justified ceases to be o; 
ryy j ] 

va mv estimation. That being the case, | am as- 

Suing that it is the desire of the exec uLIVe, as Is usually 


to administer the system for the vreatest benefit 


| C Cast 
of all parties concerned 
nae ; 
Phe most difficult example of changing, and one whic! 
sii 
ve genera sidestep, is the question whether or not 1 
s Ta to reduce an allowance where the saving pimeeriin 
is been made possible by the man himself. The heads 
minder whi this should be considered are: First. wha 
constitutes an improvement in method? Second, is it an 


that the foreman should have seen 


provement 


or We | have eve ntually improved 2 Third, how long has 

i operation been in force? Fourth, what reward, in 
dependent of the premium, is given to the man for his 
suggestion? Fifth, would the earnings, if no reduction 


were made, be Out OL proportion to the man’s earnings 


ind the benefit derived by the company ? 
In this matter, as in all others, is difficult if neo 
im possil e lo lan down spect ic rl les. We can only lay 


down the fundamentals and leave the rest to common 


SCTISC, 
an ordinary 


vht call improvement, 


There is what we mi 
the first might conv 


of a different cutting 


and a radical improvement. Under 


a different design of tixture, the use 


steel, a change li) sp ed and feed, the addition of lubri- 


cant, or similar suggestions. Under radical, we migiit 


nelude a change in design on the part operated upon, to 


1] 


allow of either cheaper machining time, or to cheapen 


its assembly to other parts, or to depart from accepted 
practices and perform the operations with an entirel 
different kind of tool, or upon a different machine, 
tuke imto 


that Js. 


foreman 


also to 
No. 3. 
the 


above, we have 
No. 2 


rested changes obvious ones that 


“Are sugg 


In considering the 


opositions and 


consideration, p 


would have se nN in time?” This question is alte ted Iy\ 
No. 3. “How long has the operation been in effect?” As 
witl engines ring work, ] echanical work 1s a process 0 
evolution, and it is obviously easy for any operator o 
mechanic of average abilitv to suggest changes when the 


operation ‘is first installed, as changes are not only ob- 


vious, but necessary. So it would seem that the foreman 
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should be allowed a reasonabl length ot time to et the \t 1 es, Lhe operatlo ( . an 
matter properly lined up, which is his chief function. to finish defective castings, so as to ov 

If an operator went to his foreman and said, “I think by — Hence par iph | . . e deper 
using Stellite on this job | could increase my production,” upon taking care of evasions 

that might already be obvious to the foreman or mast 


mechanic, and might be under consideration. In such 
cases, 1t seems to me, no reward should accrue to tl (not obler s 1 rop vance to be n 
‘operator. n Who « . 0 ot | S 


Improvement in jigs often comes under this head. Ap ono yp lo us 


nan might suggest a jig to do a multiplicitv. o parts loes SCCTEE OG 
instead of singly: possibly the quantities made were in- 
sufficient to justify, or changes were probable, but the ‘ 
ahs suggestion might draw attention to the fact tha the mm ; of 1 ; , aad , : , ntitied 
larger quantities were coming through. and that it was t t { ‘ quit I will 
time to order a new line of jigs, but in mv estimation ome Mage o adh denies . - ‘ consiae 
he is not entitled to reward, as he merely anticipates : bee ee ' e right po ag as 
obvious practice. : t enefit of tl 

Three months would seem long enough for a part to ave not thought it necessa » a to this 


© In Operation for the foreman or master mechanic to Ula ork previous wrforn a not turned in wo 

he aware of its requiring improvement, where lot quan Ol Dr vi ry as lor severa irs tis Ss bec an oun 

tities are not involved. hown condition ino sho sous a result. o 
On the other hand, had he suggested that by having 1 practice of chang pre en a man make 

two pleces cast together, they coul v machined 50 pel ! re tha s1 lated amount, i 4 Nn der thre 

cent. cheaper, | would call that a radical improvement, v Sis ul Si 

and he would under our rules be entitled to a cash bonus 


of $10 to $20, and also to have premium set 


bie difference hetween the old and the new 1 me, tor one \\ SO) ( ) ! ) ‘ wel 
vear. at which time it would again be reduced one-half. de bY day men and night Men wo ner; ! 
If the innovation was entirely new and very important, m regular might force are the basis of 75 yn 
a special settlement would be made, as provided in ou ent, OL | Saved, ISLE: ) ‘ ( S10 


patent agreement. that obtaims Tor ve Men we by on automats 


It is obvious that if the improvement is radical, bu share in 1 Ol thi ime as day operators 
not patentable, or capabl ol prot on in proces COS ( ( } ! >the sha 
will either soon or ultimate! wcome the property o von | , recent. T 
competitors, and its value neutra a Th hattle [yn means that an ae (v1 rd ( . is cont muted 
tween competltors Is not lo set OW lk Live can make eC col why above aly oul ‘ 7 rs pact 
on a given article, but how cheap ev ca sell it and vroup. ‘ rele ! 4 that it 
make a predetermined per cent. profit. The sales de esirable to mmduce our ¢ lo wo nig 
partment inquires immediately v a competitor can se pore rpnvatnn ' ' men wo 
una r their firn . and the laclol las Oo pul ima pret Lin rhe \ | Oy str 


vood answer. In this connection, | have in mind the u Versight| \s , e longer 


strong competitive lines. ire put oo it on a , wssible extra 
It has been mv experience that the ditheult es 1 hes . » me n for anv reaso 
securing suggestions rather than ! paving or then \ “ thers, ahbhe ta ral as om 
From time to time, we post a bri hotles nviting sug cry , ‘ cil \ tment amon the 
evestlons, with few responses Wi oO not attempt 1 () ‘ ‘ om ee 
overdo it, as We do not want nen to eC awake niethit- ! is i «iissa . ! some oOo our mel 
evolving new methods, nor do we . them to dren e pren me be el As befo 
about such matters during working hours, but we a it Son eo vere consideral 
net onl \ lling ut clad 10 pi 1a new ideas, and fre- 0 ne, abla a O COMP Mined Were 
quent! for thos that are not good bul that show tho a | ( cohsiderab ( nveracs meen 1 
and labor on the part of the one submitting then wer ssatis ecu men were makin 
> ‘ e I n f i! ( . ‘ wr | 
PayiIne ror DerecTive CAsTINGs 
nN owe! | in) } i ) ‘ 
Another matter that requires COonsia ration to make \1 
. : \V 6 san mal este ‘ 
the premium system equitable is paying for defective 
i . i - - ; ? ~ 
castings found during process. Our practice is as fol , , ve 
! ) he’ ronan Ow va ( i! ove no matte 
lows 
~ ) dtistanece ( el 
1) On castings which are fo 1 defect durir . 
oporat “ will pay dayw | t 1 time put ie ry) , , r1ou R ORDSs 
) Where plet ope it S fi shed +) 
‘ man will decide whether tl operat 1 should have been I] vO of s i nees wn 
d o1 ot i case of doubt ¢ the operator th 
= ( ) ~ are ) ! ( ! 0 \ 
‘ fit \ tin d will be tu ed t e will } 
o interference whatever with the p 1 allowa ls l ( ‘ cn C ( 
In cases where faulty castings are found in the middle of we ] ‘ ive, In most fact rey , 
ot, the cards for daywork will be att hed to the premium ’ , 
: ; men sa record depa ! das ) 
1rd for tne da ind cost department will make the neces : ; 
sary deduction adly one or tWo cierks a l the cos ep 
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to take care of it. Supposedly, the requests that go to 
the premium department are compared with other rec- 
ords. An analysis of the allowances, however, will usually 
show that the average allowances in a certain depart- 
Also. 
that the same or similar operations in different depart- 
have found 
Also, that 
had addi- 
Also, that 


premiums 


ment are high, sometimes as much as 25 per cent. 
ments show a variation in the allowance. | 
this difference to be as much as 100 per cent. 
the same piece done in separate departments 
tional operations added in one department. 
we were doing certain operations and paying 
without anv allowance having been set. 

\ll this is indicative that records are not taken care ot 
as they should be, and that comparisons are not properly 
This is one of the disadvantages of having the 


made, 
allowances taken care of in the accounting department. 
When rushed on other work, records are neglected. 
\nother obvious fault is that the records are not made 
primarily for setting, but for cost keeping, 
whereas the former should be paramount, as it so greatly 


premium 


affects the cost. 


Still another is that no distinction is made between 


time turned in by a new man and that turned in by an 
id one. For the purpose of cost keeping, the average 
of both is desirable, but for rate setting, the ability of 
the man taken Also, 


what we term “freak” entries, that is, those very high or 


new must be into consideration. 
very low, are not investigated at the time. 
Another difficulty is that records are not always up te 
date. It is not make all entries. They 
should, however, be kept on all new work until an allow- 
ance is set, then, as it is guaranteed for a year, there is 


necessary to 


no real necessity of keeping records for the next nine 
If the allowance is high, it cannot be changed 
if it is low, the complaint will come from the 
shop and can be investigated. Other 
and the like, also take care of themselves automat- 

Before the end of the vear, records should be 
On old standard 


months. 
anyway ; 
changes, as to 
tools, 
ically. 
kept as a basis for change, if necessary. 
allowances, it may not be necessary to make entries oftener 
than onee a month or once in three months, just enough 
to check up any change in methods that may have slipped 
by. 


Proven CARE OF RECORDS 
To properly take eure of records, the following condi- 
Entries must be Men in 


broad enough to analyze time 


trons are necessary : accurate. 


charge of them should be 
cards, and if necessary, a duplicate set of records should 
he kept, one for setting allowances and one for cost pur- 
The 


purposes. 


poses, former necd not be as claborate as the one 


lor cost 
Records should also be kept by machine numbers, and 


on a machine. other than the one on record, it should 


when time card is turned in showing an operation done 
time allowance is correct for 
that 


record ( lerk 


be investigated to see if 
that the number of 
should be added to the card. The 
also notify the proper persons when men are not making 
from 


machine 
should 


machine also: if so, 


premium, so that it may be investigated. Losses 
this cause are considerable, sometimes because the allow- 
not trving to meet it, 


The records should 


ance is too low and the man is 


sometimes because of incompetency. 
he in such shape that the foremen can secure reliable 
information quickly, and get immediate results without 


going through too much red tape. Obsolete cards shoulu 
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be filed separately, for while they may be necessary for 
record and repair purposes, they should not be in the 
live file. 

While the final approval of allowances should be vested 
in someone with authority, the premium department 
should be charged with all preliminary work, and should 
return to the factory allowances over 5 per cent. highe? 


than similar operations; when under this they should 
be passed. Any allowances about which there is any ques- 
tion should be sent to the superintendent,’ accompanied 
by all necessary information. 

PrERSONAL CARD 


An INDEX 


Our cost department has devised an index record card 
that automatically takes care of adjustment dates, gives 
a record of loss or gain over estimated costs each month. 
und a summary of any longer period for the purpose of 
arriving at costs or adjustments. Each card is numbered, 
to prevent loss and for purposes which will be described 
later. The front is similiar to our old card, except that 
it provides for the clock number of the entry clerk, the 
machine number, and the legend “Notes”, which allow 
of the card being brought to the attention of anyone 
desiring it at a future date. On the reverse side, at the 
bottom, is a summary of the entries for each month. This 
is arrived at by filling the time cards turned in, with 
their proper record card. At the end of each month 
they are entered in detail on the front and compiled on 
the back, at the bottom. Only those record cards having 
time slips attached are handled. (see Figs. 1 and 2.) 

These monthly results are tabulated and sent to me 
and help establish the efficiency of a department. <A 
loss on any job is detailed in red ink and the card number 
given. This allows of immediate investigation. 

It will be noted that there are two lines for estimated 
cost on the back. One is used for shop estimates, which is 
the estimated minimum plus 25 per cent. times rate, and 
the other for what we term sales or maximum estimated. 
in the present case the shop is lower than the sales 
estimated, due to the lew rate of operator. 

It will be noted that each card is indexed for a certain 
month. This indicates when the allowance was set, and 
cach month the cards one year old, indexed for the’ eur- 
rent month, are summarized at the top, with a view to ad- 
justment, or at any time a cost estimate is desired. 

The cards shown show records for parts made during 
January and February. They also show that the allow- 
ance was too high and was changed three-sixteenths to one 
hour instead of the hour and 20 min. The averages 
were taken from records covering a longer period than 
We are rewriting them all and copy 
The operator is what we term a 


shown on this card, 
no more than necessary. 
short-time apprentice, hence his low rate. 


ca 


Adjustable Hollow Mills 
By F. J. ANDERLA 


Inexpensive adjustable hollow mills for screw or drill- 
ing-machine work can be easily made from old thread 
chasers of all self-opening die-heads. 

Grind the teeth off the old chasers and you can use 
them as hollow mills, with the advantage that the) 
are adjustable. 
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By Ronerr MAwson 

NS) NOPSIN Milling fvlures pee ‘ } / } oOrcees how « t, wh) 
melhods of locating and holding ” im some On mm 1 borg weosthayM 
such operation Only iS NeCOSSArY, (Continuous me ; miad isfenihne ¢ “os ow ; 
firlures are described whitel carru severe COS na . 2 yi ) oe | 
hii operator lo f one frrliure eutler is rs t S \\ 
ing On olhers. Multiple hobbin ; ros rriuingd \/ ’ ordi) tihe Harrow Mh ! ( 
and Jo Sproe heels. Profile milliy lyres being ma YOSSCS 
with a bevel surface lo allo: vijuslmentl of th r) 
aus Lhe culler IS TedHced ti Pela? grinding. | 
cial chain-and-sprockel-driven ollow mill of interesting 
design, machining five surfaces al one 

Milling is one of the principal operations when manu- 
facturing motorcycles and some of the methods used b 
the Hendee Mfg. Co... Springtield. Mass.. where the 
“Indian” is made, are here shown and described. 

Fig. 1 shows a miller set up for machining lower 
fork crowns, 12 at one setting. The pleces are held 





fy 


down by straps as shown and the cutters are made of 
interlocking type, so that adjustment may be made after 
reerinding. 


shows two fixtures 1 tool 


The halftone, Fig. 2, and s for 
counterboring the bosses on cranks. These are located 
ona pin which fits into the bored hole of the large boss 
Two types of quick-operating fastening are shown. That 


at A is made with a strap, which fits into a slot made 








a 
4 ayy 


P 








Operations in Making 














Fic. 1. Minnine Lower Fork Crowns Big. 2. Counrernorinc 
with the part B fixed to the fixture body. Pressure CONTINUOL Mini or Fy 
ix brought against the strap .1 with the screw (, the pres Why tratic 
sure being transmitted to the crank, thus forcing it dow! binna - ng Oo — 
onto the locating pin 2). Screws as / are then tightenes , ‘| — ere 
against the side of the forging to hold it against ar ade with a taper end to fit int 
bration and eliminate chatter, w might be causes a low to 
the tool. : rews ov ' 

The fixture shown on the right is made in a some vie he straps on t 
what similar manner, the method of holding down tly them secur | 
forging, however, being different. This is made with a 1 cutter Bo he table 
spherical pad / fitted with pins which rest against the moa manner agall { ( 
fixture sides as shown, The pad is fitted with a slight =: being machined, C4 t n 
s¢ lating movement to the screw (Gy. As this is tights ned wily or mi ne. 1 
down, the pad comes in contact with the crank forging cus one. 


rik Crank Bosses 
\ME Brackets 
il fixture for a 
rame-hanger bra 
s A, which are 
nd center the preces 
ts onto pins and thi 
iinst the sides ol 
flit C. thus holding 
on wrformed with 
ri 1 custing is fed 
Lleol Is Orne ) 
acu at 
operation a cont 
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Fig. 4 shows a 
forty-two 356-tooth 
on the three 
hole and held together with the 


$-spindle Garvin set up for 


engine sprockets. These are carried 
being located by the 
end nuts. The cutters A 


center 


arbors shown, eenter 


spaced on the arbors to have the correct dis- 


arbors holding the sprockets. The indexing 


tooth 


tance of the 


device for the spacing, Which is in the rear of the 


machine table, is connected to the three arbors, and 
thy hobbing operation is one of low cost. 
Fig. 5 shows the operation of hobbing starter spro kets 


on a Gould & Eberhardt, 55 being machined at once. 


The pleces to be hobbed are placed on the vertical arbor 








a Be a 


RAS el dl nat tl . 


uw a 
a: - penn iam oo: 


hobbing 





it 


pe A == + 





nurs T 


Fic. 4. Hospinc Teeru ror ENGINE SprocKETS 








} 
\ 
i 
Fig. 6 Mituing tur Cam Cast 
as shown, and are located by the fitting bolts A; the 


cutter feeds up and down, thus hobbing the teeth on the 


Spro kets. 


MILLING THE Cam C 


ASES 


shown in Fig. 6. This 
operation is performed on a Pratt & Whitney 
miller, The ca held in the fixture as 
spring pins being forced under the flange at 
places to resist the milling-cutter strains and hold the 


The miiling of cam eases is 
profile 
sting Is shown, 


Various 
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Two cutters are set at the correct height 
flange A other the 


] eces rigid. 


one machining the and the various 
surfaces B. 

Fig. 7 shows the operation of profile-milling cylinder 
domes. The dome is set on a center pin, which locates 
it. and the of the is forced back against 


au positive stop with the screw as shown. The 


outside branch aA 


knurled 


fixture is made with a guiding surface B for the profile- 
milling tool. One of the domes, after being milled, is 


in front of the fixture. 
The halftone, Fig. 8, 


cases and covers. 


shown 
profiling fixture for the 
This is located on a pi 


shows a 


hagneto gear 








Fic. 5. Hoxssrne Starter Sprocket TEETH 


wee 


— - : 
-—= AM.MA HINIST 








Rig. 7. Prorite MiItLiInGc DomMEs 


at A. and drawn down onto the fixture with the pin LB. 


This is made with a shoulder which expands and fits into 


a counterbore in the gear case. 
When the knob ( is drawn down, this shoulder is ex- 


panded and comes against the upper surface of the coun- 
thus forcing the casting down onto the finished 
will be noticed that the grinding 

this enables the milling cutter 17 
to be to he milled. 


When the cutter is ground for sharpening, its diame- 


1¢ rbore, 
as shown. It 
) is made 


always kept in contact with the 


surface, 
surtace bevel: 


pier Cc 
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ter is reduced and would have to have its guiding part F’ Qn the shaft which carries this central sprocket ts 
vround a similar amount ; however, by making the fixture mounted the handwheel / This is operated by the ma 
with the surface D beveled as shown, It 18s only necessary chinist, thus controlling and feeding in unison the tive 
tc raise the cutter, thus bringing the tapered part F hollow mills. The machine is well designed and is 


higher on the guide and the cutter is again in a correct found to give good results, the various stresses being 


position, ready for the profile-milling operation. This fairly good balance. 


i? 


tool has been found very serviceable, as the case and Fig, 10 shows a miller set up for machining the bolt 


cover are milled with equal contours and hand filing and clearance on cylinders. These are held on arbors A, 


fitting are unnecessary. an open washer allowing a Quicn Tn thod of assembling. 
The cutters B are placed on the machine arbor with 

MACHINING SADDLE-Post CLUSTERS + 4) — 1) 

spacers at the correct ¢virmmader centers being mi led, \t 

A special machine, designed and made at the factory the rear of the cylinder arbors are mounted gears, as 


for hollow milling the saddle-post clusters, is shown in can be seen, which are in mesh with each other. TI 


Fig. I The piece Is held In the fixture A, resting on rears are controlled by a central indexing device, and 
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Kia. 8 Fixrure ror Prorining MAGNETO GEAR Fie. 9. MintInac Sappie Pos't 
CASES CLUSTERS 

















Fig. 10. MiLuInec Stup CLEARANCE FOR CYLINDERS Fig. 11. Finine tue Ro_tt RETAINERS 


finished pads, which are machined wit! \V’s to locate it. as the various points are obtained. the arbors are revolve 


The upper plate is then tightened down, one bolt fasten- to the correct spacing in unison 
PI | L 


ing being sufficient to hold it. : : : 
' Fining THE Rott Rerarnenrs 


The hollow mills. five in number, are carried in chucks 
istration, Fig. 11, shows a special machine fot 
} 


attached to the spindles as shown. The travel of these is The 
ne the roll retammers used ol Lie motorcevele connect 


controlled by a rack which is driven by the worm, 


mounted on the same shaft as the wormwheels B. The ng-rods. The old meth d was to file these openings ly 
motion for this is obtained from the worm as (. On and. which was a slow and tedious operation, The ma- 
the shaft. which carries this worm, is mounted a chain 11 files and the retainer to be filed is placed 
stud in the center and held down w th a disk oper 


sprocket wheel D. A chain connects the various sprockets cn a 
, 1] by n helt. 


| =. hf l Herne used wher roa Ww th tl hand F The macl ne is driven 


to a central sprocket wh ¢ 
seen at the rear, On this shaft Is mounted 


necessary, 











AMERICAN 





entric, which operates the lower end of the various 
ers, 
On the upper end of these levers is mounted a plunger, 
which works through a cireular guide, on the inner end 


of which is fastened a file. When the machine is oper- 


ated, these files are forced through the slots in the re- 
tainer, thus machining them to the correct size. The 
( Htps are removed with an air jet, conveyed hy the tube B. 

Qne of the retainers before filing is shown at C and 


one after being filed at ). With this method of machine 























ritk CONNECTIONS 


l2 VIACTIIN ING 


Iie. 


filing the various slots are made at the correct spacing 
and width. 

Fig. 12 shows the operation of forming the slots and 
milling the ends of connections on a Van Norman miller. 
The piece To be milled is held in Spec ial jaws in the vise 
1. The table carrying the vise is then fed against the 
cutters. These are made with one pair horizontal and 
the other 

In the vertical cutters the forward cutter is a slitting 
cutter and the The horizontal cutters 
are placed vice versa, the forward being 
With this tool set up, the connec- 


tion piece is made with the slots at right angles and both 


vertical, 

rear a concave, 
a coneave and the 
rear a slitting cutter. 


ends rounded: on the table at B may be seen some of the 


connections machined by this method, 


< 


The Small Machine Shop 
By KEN rropy 
A small shop is the large shop looked at vesterday. It 
still It isa 


standine 


erowlng or going to seed, never 

hool of experrence, Its eraduate sare the big men of the 
laren spay) \ SHCCOSSTU smatl-shop hha SOF TeCeSSITS 
wnoatl-around man. Ulis most promising specialty carries 
him into the big-shop class, but he is supplemented and 


We 


the small shop. It 


upheld by all his other training and experience, owe 


shops, our vrenat tl dustries lo 


our bier 


is the pioneer tn not because it wants to 


shop methods, 


he. but beeause it must be to live It must do things 


‘ 1 ? 
facilities. It cannot afford an overhead expense 


without 


' , 
een. | e proprietor must be a clever DOOK- 


of 200) per 


keeper, a salespiah ob oa . lhe oak sth ial that will carry 


his cost acceoutlits, al | have a tar Knowledge « fa number 


of other trades as well as be a machinist. 


Lt is eusy lo feel tial a small shop should ape the large 
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ones and thereby make a large profit. As a fact, if a shop 
employing 50 men should pay its manager the same pro- 
portion of its Income that the large shop does and then 
pa him also the same rate of dividends, he would likely 
The two 
The big 


shop has to have elaborate cost-keeping systems or it 


be selling out and looking up a job in a year. 
cases are different in more respects than size. 


would not know where it was making money and where 
An 
apt to prove a white elephant. 
the profits. A small-shop Manager may see all the virtues 


elaborate cost system in a small shop is 


losing. 


It may easily swallow up 


of functional foremanship and still realize the utter futil- 


tv of trving to do anyvthine with it. He mav trv to sub- 
divide his foreman’s time and have him perform all the 
unetions by rule, but human nature will prevail and his 
oreman will soon act naturally or quit, 

It would seem as if a man should be able to turn from 
consideration of discipline to a question of speeds and 
ithe routing of 
separate and distinct. 


eeds and then to planning out work 
through the shop and keep each 
Instead of that it all runs along together and the fore- 
man calls it horse sense. If a man is to specialize at all 
he must specialize at the same thing all the time or he 
is no more effective than he would be on general work. 
The fortunate thing is that the small-shop training culti- 
Vates common sense which the man retains after he gets 
into the big game. 


SMALL-SHOP EQUIPMENT 


Then there is equipment. It is an exasperation for a 
man to look over the advertising pages of his paper and 
read the catalogs sent out, because he realizes that a 
dO per cent. saving in labor cost could be made if he had 
the money, and the jobs, to justify putting in the proper 
machinery. If he had the money he might do it and then 
sit around watching the machine eat its head off between 
jobs. Ile has the one satisfaction that machine tools are 
for the most part designed for just such shops as his and 
he is not as badly off as if he were trying to run a paper 
mill on the same capital. That is, he can get into busi- 
ness on a small amount of capital where he could not 
get in sight of independent business in many other lines. 

There is also the question of what orders to take as 
well as whether he can get all. A man whose 
capital is limited to $10 might have a perfectly good tip 


them at 


as to where he could buy a diamond mine and buy it right, 
without its doing him any good, and just so the man with 
a small shop has to let many extremely good things go by 
just because he cannot finance them or because he cannot 
equip to handle them, 

Ile is sure to have times when he realizes that a stern 


chase Is a long ( hase and to wonder when he Is vgotny to 
| 


Ile has the consolation of rea! 


come out on top, uf ever. 
IZIne that almost every large corporation had a small be- 
vinning and that the men behind the shop had to go 
through just such experiences as he is going through now, 
or worse. It seems as if business came and went in waves 
the the Kach 
washes him higher up toward his goal, but if it leaves him 
clawing at the sand he is apt to fall vietim to the under- 


surf on beach. wave of prosperil 


like 


tow and vo back further than where he started from. 


Ordinary business abilitv will carry the smallest kind of 


a shop along with the tide, but it takes pretty desperate 


self sacrifice to keep from going back when things are 


slack. 
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agmets for Shop Use 


By C. E. CLEWwELL 


SYNOPSIS—The use of magnets for general shop pur- 
poses has increased as their advantage s haie become bet 
fer known and more types have been made available. Thi 
question of the safety of lifting magnets and the possibl: 


substitution of small hand magnets and magnets of med- 


ium size for the sling, in lifting work into machine tools, 


/ 


is treated. Simple principles of interest in the use of lif 
ing magnets; practical points for the shop man; notes 
on the cost of operations where lifting magnets are en 
ployed, and on the various items which go to make th: 
d&a.gn and calculations of maqnets more difficult than 
might at first be supposed. 

The question of shop magnets is both simple and com 
plex. Simple, because the ordinary electromagnet is gen 
erally looked upon as a common every-day piece of ap 
paratus ; and complex, because those who have viven the 
matter careful study find that the design and calcula 
tion of magnets fer specific purposes, involve many vari 
able and often uncertain factors. 
application of magnets to machine-shop work is becom 
ing so general that a working knowledge of the factor: 


may not only be useful but necessary from time to time. 


Battery 
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Fic. 1. ELECTROMAGNET 


SIMPLE 


The general uses to which magnets are put cover a wide 
field, perhaps considerably larger in scope than is realized 
by the average reader, and the importance of the mag 
net in many devices and operations is a large item in 
their success or failure. Merely as a reminder of som 
ot 
phone where the magnet is an 
ol 


automat 


these uses we mention the telegraph and _ tele- 


Miay 
underlving feature of oper- 


ation: valve magnets the plunger tvpe in a great va- 
magnets 


The 


the shop man, how 


riety of forms; devices actuated by 


such as the regulation of time clocks and the like. 


uses Of possibly greatest interest to 
magnets and mag 
in this article to 


fting magnets with 


ever, are those connected with lifting 


netic chucks. Reference is chiefly made 
the practical features connected with 
special emphasis on their use and limitations: also at 
tention is called to the general principles which govern 


the operation of shop magnets in a broad way. 
SIMPLE MAGNETIC PRINCIPLES 

The magnetic property of certain iron ore in its native 
other partic les of iron 

Again, the earth it 
self presents this same property as shown by the compass 
needle which is deflected or attracted toward the magneti 
north pole under the action of the earth’s magnetic field. 


state is such as to attract to itself 


when placed sulfic iently close to it. 


At the same time, the 


In each of these cases, the magnetism seems to be a latent 


the and of the earth, but as is com 


monly known, experience proves that the ability of each 


roh ore 


property ol 


of these sources of magnetism to attract iron to itself is 
small. 

The so-called electromagnet, however, places magnetism 
on a usable basis. In its simplest form the electromag- 


net consists of an Iron core around which a wire is wound 
is passed and this 
makes of th: 
iron an ordinary magnet whose strength depends on se\ 
ol which 


Through this wire an electric current 


current circulating around the iron cor 


factors: (a) the size, shape and material 


eral 
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non Bar 
the iron core is made: and (b) the mber of turns o 
vire and the amount (or strength) of the current passed 
rough the wire. 

KF ,, 1 shows a sim ( tromagcnet, in which 
the current is furnished by a battery, although the sour 
of the current might Just \ be an electric gener- 
ator. The lines of magnetic force pass through the iron 


core and out into the air at the north pole of the mag- 


} 


1 ro ivh tiie air usually over a 
pole, 
Note that the amount of 


given current through this 


net, cir ulating around 
as shown by the 


path and into the south 


divergent ] 
dotted lines in the diagram. 
magnetism produced by a 

coil depends on the qual 


iron core and on the distance through the air between 


itv. length and eross-section of the 
the poles of the macnet, 

If a core of the 
in Fig. 2, 


is short, the 


where the distance between the poles 


same size as ll l be arranged is 


iownh 


same current flowing through the same num- 
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ber of turns of wire is capable of produeine more 


AN 


mae 


netism (commonly called magnetic lines of force in a case 


ike this) than before, simpiv because the relative 


tance of the path of the magnetism is less through an 


und more through tron. 
From these examples, several simple principles 
nected with magnets may be stated as follows: (a 


strength of a given clectromaenet core and its pol 


con- 
) the 
is de- 


pends on the number of turns of wire and on the strength 


(| the electric current through the Wire, then pr 


odu l 


(amperes, the name of the unit of electric current and 


turns) usually being called simply the ampere-turns of 
he magnet. In brief, then, the same magnetizing effect 
s produced by Tampere of current passed through 100 
turns of Wire on a magnet as by 2 amperes passed throug 
50 turns of wire, because the product of amperes and 
rns (namely 100) is the same in each ease. The num 
ver oof ampere-turns is often referred to as the magne 
ne force, (b) A given magnetizing force is capabl 
of sending more or less magnetic lines through an n 
cry depending oh the character of) thre path throu 
Which the magnetism must pass: (¢) tron is the path « 
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reduced to zero by mechanically joining the two magnet 
poles, lor example, welding them together, the attraction 
on the metal piece ol Fig. 3 would be reduced to a negli- 
cible amount (or to nothing) because the magnetism 
would already have a good path of low resistance through 
the metal which replaced the air gap. 

In passing, it may be well to. state that the opposition 
offered by a small air gap to the passage of magnetism 
under the action of a given number of ampere-turns may 
be much larger than the opposition of all the rest of the 
1ron-magnetic circuit put together, although the length 
of the iron path may be many times larger than that o 
the air gap as in Fig, 2. 

Now the amount of pull on the iron piece shown in 
Fig. 3 depends on the quality and sectional area of th 
piece and on the closeness with which the piece fits t 


© magnet poles. If the fit is eood, with practically no 


space Whatever between the two, the attraction will b 
much ¢ reatel than | there IS evel a small space hy tween, 


1 


iis that lol example due fo a thin laver ot rust on 


the metal, or to an uneven surface. Hence. in using 


fting magnet which differs in no essential but mere 








ere iM ; 
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ast resistance to the flow of magnetism while air offers 
onsiderable opposition. Thus, in Fig. 2. where the leneth 
of the path through air is greatly reduced over that in 
hie, TL. the opposition to) the Piassnee of thagnretism 
corresponding \ reduced and thr elects chess of the col 
id its current Increased, 
Powrr op Magnetic ArrrevacrTion 

ln ie. 8. the space between the two maeneilie poles is 
called the ai wap, ra plece OF Inetal (tron or steel) 
he placed across the air gap of the magnet shown in Fig 
2, somewhat as shown i Fig. 3. there is an attraction 
hetwoen the magnet and the piece of metal. The lines 


of magnetism tend to crowd into the low-resistance metal 


piece rather than to spread ou i crossing the 1 


» i { 


sistance air gap as in Fig. 2. this feature introducing 


I 


magnets de pend, If the air van of Fies ~ and 


rhy-re 


tiie 


pull on which the principle of the ordinary shop-liftine 


were 














Ria. 5. Maaener (52-INnceu) Lirrine 7000 Lr. 


n details from the simple elements shown in Fig. 3, it 
can readily be seen that the material to be lifted will 
niluence the lifting power of the magnet: also whether 


the material is int 


1? fori of one large piece or of wav 
smnall pieces: and the closeness or Imperfection of the con 
tact between the magnet and the piece to be litted. 

The apparently simple question, therefore, as toe low 
much a given magnet can lift involves so many variable 
elements that no exact answer can be VIVE. This fa 

shown clearly by a number of tests reported by man 
ufacturers. In one of these tests a 52-in. magnet, similat 
to that shown in Fig. 4. was able to raise, due to 
unfavorable circumstances, only about 800 Ib. on. th 
average oper lift: while under different conditions 


attendant on the handling, the avccage was near! 


ZOOO Tb, per lift or more than a 100 per cent, increas 


This particular test involved the lifting of small pie 


such as pig iron. Fig. 5. on the other hand. shows a 
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magnet of the same size as that of Fig. 4, but 


times the previous weight. 
magnet is shown lifting a single piece of 16,000 Ib. 


The thing to note particularly here is that in the first 
case, that of Fig. 4, since the metai is in small pieces the 
effect is such as to interpose a considerable air gap be- 


tween the magnet and the pieces to be lifted and 


is such as to make it difficult for many pieces to be physic- 
attracted by it. 


ally close enough to the magnet to be 


Figs, 


This reduces the effectiveness of the pull. In 


MACHINIST 
lifting 


2 7000-lb. weight as a single piece, or more than three 
Again, in Fig. 6, a similar 


also 








Fig. 6. Magner (52-Incu) HaNnvbiine 16,000 Le. 
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lifted is in each case lo 


lace of the 


and 6, however, the weight to be 


cated in close contact with the magnet and 


the pull is accordingly improved. From these instances 


it follows that the mechanical puli which can be exerted 
by a given magnet is variable and depends a great deal 


on conditions. 


PracticaAL Ponts 


Several questions present themselves at this point as 
related to the broad general proposition of magnet prac- 
lice. 
is it feasible to build magnets for shop purposes and is it 


One of these is in reference to capacity. How sma!! 
feasible to adopt a magnet in place of a sling for lift- 
ing work into place? 
is that there is practicaly no low limit to the size in 
The hand 
manufactured to 


magnet may be constructed. small 


shown in 


which a 


magnets, Fig. 7. are meet 








The answer to these questions, 


DSO 


small working conditions and are adapted to ordinary 


shop direct-current circuits where the magnet is con 
nected to a lamp socket by means of a flexible piece o! 
Magnets of this typ 


small pieces OL Work 


lamp cord and a plug connection, 


may be used by a workman in lifting 


for somewhat larger pieces, two me} 


mito his machine, Or 
may each be equipped with such a hand magnet and with 


one man at each end of the piece of work it can readity ay 


handled, 


Gomme a step further, it may be said that a magnet may 


be used in place of a sling for lifting heavier work 


nto machine tools, For instance, the magnets listed by 


Che urge maker range trom IS to G2 in. across the fac 


of the magnet and are capable of handling from light fin- 




















Kia. 8 Inventor Constrrucrion oF TyprcaL MAGNE’ 


shed parts up to single pieces weighing as much as 60,000 
In the table are given some interesting data furnished 


this company im connection with lifting magnets 


This shows clearly that the range of magnet sizes i- 
arge and covers practically any case that may arise. 
THe QUESTION OF SAFETY 
(nother question Which mav be asked is whether a 


fting magnet is safe and whether there is any tendene 


for the load to slide off or to be dropped by accident, an 


whether mechanical stops are an aid to th pro 


lt SO, 


7 


In answes o these 
mav be stated broadly that Oli hould never walk 
handled There | 


current ma not be cut off at any 


tection against sliding ? questions i 


bidet 


a lifting magnet when a load is ben 
] 


no guarantee that the 


instant, thus causing the magnet to release its load, al- 


though this risk may be reduced by using positive cir 
cuits, that is, circuits connected directly to the electri 
cenerator without fuses or circuit-breakers. Chas. R 


Underhill, an expert on magnets, in speaking of the pos 
~ ble risk 
cuits without fuses or other protective devices since it 
ident to th 
cuit to burn out the electric generator which supplies cut 
than to 


due to this cause, emphasizes the use of cir- 


is much better in case of ac electric ci 


rent to the magnet in the act of lowering the load, 
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hurt or kill a man by the fall of the load by the opening 
of a fuse or circuit-breaker due to the electrical trouble 
in the magnet or other portion of the electric circuit. 
As to material sliding off the face of the magnet, this 
does not seem to be an element of danger since even if 
the material does slide, it cannot ordinarily fall from the 
magnet as long as the magnet is energized. Hence, me- 
chanical stops need not and are not provided in the 
general run of lifting magnets. We shall find, however, 
that in the use of magnetic chucks, mechanical stops are 
used In some operations to take up the thrust of the cut- 
ting tool. The fact, therefore, that the danger of these 
magnets, if we may so class it under certain limitations, 
lies in the accidental breaking of the circuit either due 


to an accident in the power house or due to the throwing 


of the magnetic-control handle at the wrong time by the 
operator, means that care should be exercised to make the 
electric circuits as reliable as possible, and then to run 
no risk by permitting workmen carelessly to expose them- 
xelves to danger by walking under large magnets in oper- 
ation high overhead. 

Care in handling the crane is also obviously a fae- 
tor in the reduction of this risk. It is believed that with 
such simple precautions the use of heavy lifting magnets 
need not be accompanied by any more danger of accident 
than the usual run of shop apparatus. Of course, in the 
vse of smaller magnets in place of slings for handling 
materials from the floor into machine tools, the possible 
danger just referred to becomes practically negligibie 


within reasonable limits. 


ForMs OF MAGNETS 


Fig. 8 gives an idea of the simplicity of one form of 
lifting magnet and shows how the coil may be lifted out 
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Lifting magnets are designed for direct-current circuits 
only. The usual voltages are 110 and 220, but voltages 
below either of these values may be used. It has not 
been found practical to construct magnets for voltages 
much higher than 220 for the following reason: Wher 
the electric circuit of a magnet is broken to release the 
material being handled, there is a high voltage induced 
in the winding of the magnet because the magnetic field 
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Fia. 9. Tor. View, SHOWING METHODS OF SUPPORT AND 
ELECTRIC CURRENT SUPPLY 
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Fig. 10. 


of the case. In Fig. 9 the construction of the upper por- 
tion of a similar magnet is shown and here the rugged 
construction and the ability to withstand hard usage 
and weather conditions when adopted for exterior work is 
10 indicates the essential features of 
These essentials refer to 


emphasized. Fig. 
such a magnet in sectional form. 
the coil and the iron core and there is a likelihood that 
they may be confused on account of the details of the 
drawing. 


SECTIONAL VIEW 01 


TypricaAL MAGNET 


which previously existed, due to the electric current, dics 
away quickly when the electric circuit is opened, This 
induced voltage may be great enough in some cases to 
break down or puncture the insulation of the wire coil 
and thus permanently injure it. 

One scheme to prevent the danger of break-down to the 
insulation of the coil due to this high-induced voltage 
(sometimes called inductive reaction) is automatically to 
place a high resistance across the magnet terminals just 
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before the electric circuit of the magnet is broken, This Merely to indicate some of the features which confront 
high resistance serves to dissipate the high voltage and the designer of a modern lifting magnet, it should be 
thus acts as a preventive against the tendency to break observed that the frame or body of the magnet must 
down (or puncture) the insulation at the time of break- be made from material which possesses the required 
ing the electric circuit. magnet properties as we | as litabl mechanical 
When the electric circuit is first broken in the effort strength to withstand the strains placed upon it; the wire 
to release the weight being lifted by the magnet, some — coil must be carefully designed so as to carry the require 
residual (or left over) Magnetism remaining in the May current without overheating and to have a auficient num 
net for a brief interval after the current ceases to flow, er of turns for producing the desire yu The coil 
prevents the release of the material instantly. If it is de- and frame together must be capable o radiating the 
~irable to release the load quickly, the current nay he iat as rapidly us developed, dl w to The flow of current, 
without an undue rise in temperature which may damage 
’ 1 } 7 
the magnet. Other items to note are the coil shield 
ribbed on the underside of some magnets: the te rminal 
ox and leads: the prarte shoes: the accessibility to the mag 
net for repairs when necessary: noncombustible features: 
waterproof construction; and the cable take-up as thi 
crane raises and lowers the magnet with its weight. This 
rather elaborate list of items, whicl to make up a lift 
ney magnet, is of interest not only as regards the wat 
inagnets are manufactured but also in its relation to any 
i practical shop man who may find it necessary to undet 
take the construction of a temporary magnet for fting 
purposes and who may desire to know just how simple 
rv how difficult a matter the lay-out of such a magnet may 
©. 
Cos) | RATUT ~ 
Ina consideration of any device ike the magnet for shop 
ses, The reac r Is quite hat il nterested mn the ques- 
no of cost. The cost of i chucking may rang 
onsid ble per of the cost of the machinin 
ca than fin ‘ ane 4 er ga ¢ lsiderable ( i“ | | Like 
ALOOUL TUNEL IQUMM AL ALGA “ee me 
e" operations, dependimg co Mmpenity o C CHUCK 
vy scheme. With magnetic « cKs we ch king in th 
ordinary sense of the term is practically eliminated and 
Chie th total cost of thr machine operation as a whole 
may be materially reduced by e substitution of a mag 
netic for an ordinary chucel dive rm has made a care 
estimate on the loading ol rig ron (which applies 
in a general wav to anv machine-s! loading work) and 
=] a NIST 
finds that whereas unloading used to be contracted for 
Fig. 11. Drum Type Conrrou_er (ABOVE) AND DIs- it Sc. per ton, the use of magnets and cranes has reduc 
CHARGE RESISTANCE ( BELOW ) this cost to between 1 and 2 ver ton, 
Dimensions Three Point 
Approximat Chain Suspension 
nC Lifting Head Room Out sick 
Magnet Net Weight Current Capacity in Required, Diameter of 
Size, In Lb Requirement Lb ' Magnet, li Ada 
18 So 1.8 amps 12 19 Handling light finished parts, also light ir A pair of .t 
it 220 volts ’ s will handle pipe up to 2 uu econo! 
24 0 5 amps 2 24 = ilar to the 18 in Can also handle skul 8000 poune 
it 220 volts 
O 1800 17.5 amp SOU to LOU {2 An For general service in handling pig i ree ! is not 
at 220 volts required Sometimes used with loco iv ‘ 
43 im 30 amps 1300 to 1500 5 32 Primarily designed for use with lo« ti Ham i r load 
it 220 volts and yet 1s 1 heavy magnet and does n il ! er suse a 
undue drain on the crane boiler which must supp hie wl gine-, erator . 
n2 200 40 amps S00 to 2000 () 2 Most popular for general work Used extensively Open Hearth steel platt 
at 220 volts r handling stoch 
62 0 35 amps 240) sO) af 62 toed where a large tonnage must be handled Ly 1 as the ! t is 
at 220 volts which can be used satisfactorily with a 51 ure 
*The lifting capacity en is conservative a f magnet under n condit ean lift 60,000 1 
4 TABLE OF SOME PRACTICAL MAGNET SIZES 
cut off bv opening the elr uit and instantly reversihet The sc ceneral data on costs are riven in a suggestive 
through the coil. This neutralizes the re sidual macnetism way only, and “us ly Ing of nterest to all ~ ps why re ow 


With 
one type, the operations of placing a discharge resistance 
the electric of the electri 


is instantly released. 


in the coil and the weight 


mn ircuit, and the re versal I 


' 
I 


oved methods are always of importance. 


| 
til 


pore it ding notes, 


it 


From what has bee n set forth in 


lows that the ordinary electromagnet, simple as Is 


current for quick release of the material, are all accom I essential features, possesses a Numi r of characteristi : 
plished by Turhing the simple controller handle cf Ul ich make an eXact predeterm nation operatiol 
so called drum type, as shown in Fig. 11 iit and almost impossible without siderable ¢ 
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perience. As in many cases of this kind in engineering 
and practical work, those classes of apparatus which some- 
times appear the most simple, are found often to be quite 
complex when a careful study is made of all the items 
involved. To be well informed, therefore, may mean to 
appreciate the difficulties of the case and to know when 
to call for expert advice. 

Electromagnets constitute a class of apparatus under 
this general heading. I have frequently heard the ques- 
tion asked by the relatively uninformed in more or less 
of an off-hand manner as to just how to construct a mag- 
net to fulfill certain conditions. When the questioner is 
informed that perhaps a score of items must be definitely 
known before such a question can be answered and fur- 
ther that the calculations include some careful engineer- 
ing skill, surprise is invariably shown that so many items 
are involved in the design of such a simple thing as an 
electromagnet. The books on the subject are rather 
scarce and the whole question of magnet design and prac- 
tice is one which seems to promise much in the future. 
It is important, therefore, to approach the subject from 
the proper standpoint and to give due weight to the ele- 
ments of the problem in their various phases. 

* 
Various Weights from the 
Same Pattern 


By FE. F. 


HENRY 


The other day I was admiring a new lathe on the build- 
The designer asked me to guess how much it 
hand down inside the bed and felt 


ers floor, 
weighed. I ran my 
the thickness of the walls and made my guess based on 
» thickness of an inch or an inch and a quarter. He told 
me that the wall was only 5¢ in. thick. He thought thai 
because the drawing called for the bed to be only so thick 
ind the pattern was made that way, it could not be over 
in inch, but he was mistaken. 

I built for a number of vears a 38-in. lathe, the bed of 
which gave us considerable concern. We got some castings 
from the foundry that weighed 270 Ib. per foot and others 
that weighed 400 1b., all from the same pattern. The 
foundryman thought I was unreasonable when I objected 
to the 400-lb. ones and said that my crazy old pattern 
was no good anyway. [| made a deal with him by which 
all beds from that pattern were to be billed us at 300 
lb. per foot, and they could put all the metal into them 
that they wished. The weight fell off immediately to 250 
lb, and I took the pattern to another foundry where 
they had no trouble in keeping down to the 250 mark. 
‘These beds were %4-in. thick, some of the others were 
more, 

This experience is a common one. It complicates the 
design of machinery and it also produces unpleasantness, 
because there will be cases where a man buys a certain 
tool and the deciding factor is the weight. He is disap- 
pointed because the railroad weighing shows it to be 
lighter than some of the competing machines. Then 
there is the other chap who kicks because he drew one of 
the heavy ones and they marked up the freight on him. 

Theoretically a casting, the inside of which is taken out 
with a green sand core, should come close to the drawing 
size, and theoretically one which contains a dry sand core 
should be thinner by the amount that the core swelled in 
baking. Practically it depends on how much afraid the 
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molder is that his casting may not run. I doubt if many 
molders have any desire to increase the customer’s bills. 
They do not figure so far ahead as that, but they realize 
that lost castings result in disapprobation and in many 
foundries in loss of pay and they take as few chances as 
possible. 

As a matter of bills, if castings were sold by cost in- 
stead of by guess, it would probably be profitable for the 
foundry to make a present of many pounds of castings to 
its customers if only they could have a hand in the design 
of the machine on which the castings are to be used. 
An 18-in. lathe bed can be run with the sides only 3 in. 
thick, but it can only be done by good luck or by a good 
molder, and then only at a considerable cost in time. If it 
were made an inch thick, then luck and the especially 
good molder would be largely eliminated. Then, too, the 
machine would be better. The increased cost of melted 
iron will be about $3 on an 8-ft. bed and a molder with 
a helper could put up two in a day instead of one, which 
would practically balance the extra metal. 

ExTrA [RON PrREVENTS CHATTER 

If it did cost $3 extra it would be well worth it to 
the user of the machine in the first month he used it on 
work of any severity. The amount of chatter that a few 
pounds of iron will prevent is noticeable. There are 
other places on a lathe, and on other tools as well, where 
more iron is an advantage, but this is the easiest place to 
dispose the largest amount. Thickness of metal in the 
posts or housings of a planer comes next perhaps in 
value. The box housings offer a temptation to the de- 
signer to eliminate metal and to the molder to put it in, 
for it is one of the hardest places to inspect. Every shock 
and jar of the cutting tool is transmitted directly through 
these posts, sO it is possible that many successful planers 
may be laid to poor molders rather than good design- 
ers. 

The bane of the machine-tool business has been the 
charging for castings at so much per pound. There 
is no more real reason for charging the same rate for 
small intricate cored work as is charged for large green- 
sand stuff, than there is for paying tenderloin prices for 
a pot roast. On the other hand, it complicates cost-keep 
ing to have castings billed in at varying prices according 
to their weight, which is another scheme that has some 
vogue. It is a little nearer right but not near enough. 

Two castings may each weigh 18 lb. and one may cost 
four times as much to make as the other, they may be 
charged for at the same price, but that does not alter the 
fact that the builder of the machine of which one 1s a part 
has robbed Peter to pay Paul somewhere along the line, 
the result of which is that he has made a fictitious profit 
on the machine which involves the complicated casting. 
The foundryman has assumed this loss perhaps in mak- 
ing the same charge, but it puts the competitor who is 
building only the complicated machine at a disadvantage 
because he has to pay the higher rate which such castings 
should carry. 


re 
According to the “Brass World,” manganese, to alloy well 
with brass, bronze, or other similar alloys, should first be 


It would be 
with brass or 


alloyed with copper. 
manganese to unite 


necessary to overheat pure 
bronze. The melting point 
of pure manganese is as high as steel Manganese may now 
be bought alloyed with copper at a slight increase in price, 
but the difficulty that is avoided surely makes up this extra 


cost. 
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Classification of Machine-Tool 
Gear Trains 


By Ropsr. C. 


SYNOPSIS—In this article 2. 
which have been applied lo machine lools, are analyzed 
With each of the trains, the various move- 


> types of gear trains, 


and classified, 
ments are discussed and its limitations are pointed out, 
* 

One who undertakes, whether as a new thing or in re- 
view of casual knowledge, to make a systematic study of 
the speed-changing gear trains used in machine tools, will 
receive a first impression of wide and confusing variety. 
The variety exists in full measure, nor is it surprising 
in view of the many possible ways of putting together 
so many elements as enter into such trains: but the con- 
fusion can be changed into order by adopting a proper 
scheme of analysis and classification. 

Usually the train contains, or is divisible into, several 
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| and ( fast 
to their shafts, while those of B and D are free to turn 
of For this 


purpose, there are five individual expanding-ring friction 


lathe of 1907. The wheels of the cones are 


except as any one them may be engaged. 


clutches in the cone B and a stout double spring-key in 
the D. As be noted that 
the pair CD, with big step differences between successive 


cone regards speeds, it will 
diameters, give, the wide intervals, which are subdivided 
Dy the pair 1B, 
as made up ot a short-step five-wheel cone pair and a 
16 


The train may be concisely described 


long-step three-wheel pair, giving 15 speeds with 


gears, five friction clutches and one shifting spring key. 
In this thy 
shown, with the train laid out flat. The shafts 


and following diagrams, hare outline is 


are num 


bered in sequence, beginning with the one that receive 
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SLIDING CONES 


cone and tumbler, or a back gearing. The plan of this 
article is to present a series of selected examples, chosen 
with the purpose of illustrating typical forms and com- 
Most of the examples 
Kx- 


binations of these simpler groups. 
are from main drives, only a few from feed trains. 
cept for several simple sketches, the drawings represent 


actual working designs, some of which are named. 


Gear CoNE GEAR TRAIN 


Gear cones of the compact, all-in-mesh type are seen 


in Fig. 1, which is the gear train of the Bullard vertical 


*Professor of mechanical engineering, Rutgers College 


CoNnE Pains 


gear, it means that the latter is free to turn, unless the 
addition of a key signifies that the gear or sleeve is 
splined and therefore free only for endwise sliding. Mere- 
ly a suggestion of the shifting rig will generally be given, 
and F in Fig. 1. 


To get room for clutches of ample size, cones of the 


such as the indication of the push rods P? 


all-in-mesh type are generally opened or spread out when 
The 


a train composed of two- 


used in main drives, as illustrated by Figs. 2 and 3. 
first of these examples shows 
pair gear cones, giving eight speeds, from 12 gears and 
three double friction ciutches. While the shafts are num- 


bered and the gear cones lettered in sequence of drive, 
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the clutches are lettered in order of influence, NV covering 
the smallest speed interval, ? doubling it, and R doubling 
the range of ? and NV together. 

The first purpose of Fig. 3, which is a two-cone drive 
for a radial drilling machine, is to show the four-wheel 
cone pair AB, which is divided into two sections, with a 
double friction clutch P o1 R to each. It also introduces 
the sliding cone (in the pair ('D)), which is the next type 
of unit to be taken up. This train is like Fig. 1 in that 
the pair 4B gives the unit group of close speeds, repeated 
by changing engagement in the pair CD. There is an 
gear EF which does not belong to the speed train 
proper, but is used to get reverse motion for lowering 
the arm of the drill. When the cone P is at its ex- 
treme left-hand position, the step 3 meshes with the gear 
/, the train being folded back on itself so as to permit 


eXtra 
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locked during a shift of engagement. This means that 
the machine must be stopped while changing speed ; and 
Fig. 3 shows a handwhel H on the shaft 3, with which 
to feel for a position which matches tooth with space on 
the pair to be engaged. 

Fig. 6 shows two 3-step direct-order free-engagement 
cone pairs in series, the train having one gear common 
to the cones B and ( 
gears. The short-step pair AB subdivides the larger speed 
intervals of the pair CD. 


and giving nine speeds with 11 


SELECTIVE SPEED CHANGE 
The outstanding feature of Fig. 7 is the four-wheel 
solid cone C, which necessarily has its steps mn the indi- 
rect order. Since free engagement is provided, the cone 
D is unusually long. 
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Drive Back GEARING AND Two 2-Strer Cones BLER UNIT 
this. Omitting F, this drive gives 12 speeds with 13 A distinction now to be drawn and emphasized is that 


gears, one wheel serving as B, and C, and thus doing 


double duty. 
SLIDING CONES 


Sliding cones have the advantage that only the active 
gear pairs are in mesh, and they are simpler mechanic 
ally than gears with clutches. The sketches, Figs. 4 and 
5, are intended to illustrate differences in order of steps, 
In space occupied (measured along the axes, with gear- 
breadth 6 as unit), and in condition during a shift of 
engagement. The figures ja, 5a and 5b indicate the steps 
the indirect order which 
The 


its proper geometric meaning when applied to some of 


in direct order of size, bb and Je, 
leads to greater compactness. word “cone” loses 
these gear combinations, but may be retained in the sense 
of a series of gears on the same axis, with diameters dif- 
fering by equal or nearly equal amounts, whether they 
are in the order of size or not. 

In Fig. 4, a sliding gear that has been in mesh is com- 
pletely freed before the next one enters mesh with its 


mate. In Fig. 5, as shown especially at a, the train is 


between speeds in definite order and speeds with free 
selective choice. In Fig. a 
to pass from step 1 to step 5 of the pair AB, only by 
going through the three intermediate engagements. The 
pair CD, of Fig. 3, both pairs in Fig. 6, and the pair CD, 


for instance, it is possible 


have this same characteristic, their change: 
But in Fig. 2 and in 


in Fig. 7%, 
must be made in a certain order. 
the pairs AB, of Figs. there is no such need 
of passing through intermediate gear engagements. The 
essential characteristic of these trains is that each shift- 


° a 
3 and 'F 


ing member is concerned with but two speeds. 

The cone pairs AB, in Figs. 3 and 8, which is a shaper 
ditve with a four-step selective cone, are equivalent in 
effect, and represent well the contrasting types of clutch 


and sliding-gear arrangement. If two distinct handles 
are used with such subdivided cones, there must or 


should be a provision for interlocking which will prevent 
the mistake of trying to engage two pairs of gears at 
the same time. Occasionally, the two shifting members 
are moved by a pair of evlindrical cams on a shaft which 
is turned by a single handle, but this makes the speeds 
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ment type; but to avoid locking of the gears, the shaft 2 


has an eccentric throw-out suc! 


serial instead of selective. There is now an increasing 
tendency to adopt the form of gear box which has be- 
come practically standardized for the automobile, and 
which is here represented in some degree by the pair AB 


as is regularly used for 


back gearing and B is cleared from (, while a shift is 


being made. The end view diagram shows how ( and D 


in Fig. 8 and fully by the next illustration. The arrange- can be separated without interference between A and B. 
ments shown in Fig. 9, a gear box of the automobile type, Collars at the sides of the pinion (, prevent the shaft 2 


there is a sliding rod for each shifting member, and the from being thrown back into place until the slide D has 
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BortnG-Mitnt Drive CONES 


AND IDLER 


Tue Mitver Drive with Fig. 14. WITH 


CoNE AND TUMBLER 


Fig. 13. 


been fully shifted into a new position. The sleeve 3 car- 


and a collar at the side 


single handle can select any one of these rods, leaving the 
ries the gear F and a jaw clutch; 
of keeps the back gear out while this clutch is en 


others locked in a neutral position. 

Along with the kinematic features of the automobile 
gear box, has gone the adoption of its other characteris- 
tics, of coarse-pitch stub-tooth gears, made of heat-treated 


gaged. This train gives 12 speeds with 12 gears. 
In Fig. 11, a drilling-machine drive with back gearing 


and two 2- 


step cones, the back gear comes at the begin 
The tight pulley T is on 


and the double jaw 


alloy steel and always engaged by sliding. There is even 
an internal-gear clutch at A, for the wheel F. It is of in- 
terest to note that this arrangement of a gear box has 


ning or input end of the train. 
the sleeve which carries the gear A, 


( Numbers within circles designate 
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Fig. 15. EXxampie or Mvuutipre- Fie. 16. THuree 2-Ster Cones Fig. 17. EXAMPLE OF SPEEDS 
INTERMEDIATE SCHEME IN SERIES IN SEQUENCE 
superseded the cone pair CD in Fig. 1, while for the pair clutch R gives direct drive of the shaft 2 when to the 


left, and back-geared drive through ABCD when to the 
right. As in Fig. 2, the clutches 
N, P, R of their influence upon speed change. 

The combination in Fig. 12, 


AB has been substituted an arrangement similar to the 
pair AB of Fig. 8. 


are lettered in the order 


Cone AND Back-Gear TRAINS 
a cone and tumbler unit. 





Two examples will sufficiently illustrate the cone and 
back-gear trains. Beside representing a general scheme, 
which is quite common in lathe drives, the English lathe 
in Fig. 10 has some special features. The three-step 
sliding cone pair CD is of the compact or locked-engage- 


is common in lathe-feed gearing and has also been taken 
from that original field of service and incorporated into 
the main drive of a number of machines with moderate 
l2a unit the 
tumbler B swung back into the plane through axes 1 and 


Fig. shows this with 


power requirement. 
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2, as it is best represented in gear-train diagrams, while 
the view 6 shows it in actual position. The sketch is 
not quite consistent, because the cone here drawn is of 
the main-drive type, with step diameters in geometric 
series, whereas, the-tumbler arm // is of the lathe-feed 
form. 

The example in Fig. 13 is a miller drive with cone and 
tumbler and has a four-step cone and tumbler ABC, a 
gearing 


two-step sliding cone pair CD, and the back 
a clutch 


EFGH: it gives 16 speeds with 12 gears and not 
except the latch for engaging the sleeve to the gear HH 
when the back gear is out. This general arrangement 
is used in several standard millers, although the more 
common train in that service has cone pairs in combin- 
ation with back gearing. 


Cone Pairs witH INTERMEDIATES 


In idea, if not in form, the pair of solid gear cones 
with a shifting intermediate would seem to be a develop- 


ment from the cone and tumbler rather than from the 


none | Members within. 


desiqrare 
A 


points throvah wh ch sections 


, + L r 
are taken 
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sum of diameters in the pair BC than in AB the same 
step difference will have a smaller influence. 

Up to this point the matter of speed intervals has been 
no more than suggested in general terms. The gear lay- 
out in Fig. 16 shows three 2-step cones in series, and Fig. 
17 illustrates three 3-step cones in series. Fig. 16 opens 
up the question of quantitative relation. Using a loga- 
rithmic scale, the speeds in geometric series would show 
the equal intervals marked on the right-hand side of the 
vertical line in Fig. 16. The actual train gives the in- 
tervals laid out at the left, where the numbers under the 
letters A and C show which gears of the cones A and C 
are active, or in mesh with B. It would be possible to 
equalize these intervals, but only by making the gears 
C impracticably large. 

In Fig. 17, it is shown that the three speeds with A, 
and the three with A, are in proper sequence; but the 
speeds got with A, fall near the middle of three of the 
other intervals. This series is characteristic of the train, 
and unless the proportions are carefully chosen, it will 























Fig. 18. Higu-Speep Latug Drive with  Fia. 19. 


THREE Cones AND Back GEARING 
all-in-mesh cone pair. Fig. 14, which is a boring-mill 
drive with cones and idler, shows a design from the early 
part of the period of all-gear drive—which, except for 
some scattered beginnings, does not go further back than 
the year 1900. This type of arrangement has much to 
recommend it from the viewpoint of gear action or force 
transmission, but has been kept out of use by the com- 
plexity and size of the rigging for holding the gear C. 
There is a clamping device to lock the arm H to the bar 
AK, which is omitted in the illustration, 

The multiple-intermediate scheme, of which some com- 
plex examples have been designed, is well represented by 
the simple feed-drive unit in Fig. 15. This is known as 
Richards feed cones. There are four idlers, C, to C,, one 
for each step of the cones A and B, and these are car- 
ried in a cage ), which oscillates on the axis of the shaft 
2. A handle on the extension at # turns the cage and 


we 


a lock pin at F holds it. 


THREE CONES IN SERIES 

All of the arrangements so far described allow full flex- 
ibility in the choice of diameters which will give speeds in 
a desired series—this series being, almost without ex- 
The scheme 
and 


ception, a straight geometric progression. 
represented by Figs. 16 and 17, somewhat 
recommending itself on the ground of economy of gears, 
has the restriction that the two cone pairs AB and BC 
are definitely tied together by the use of a common inter- 
The general idea is that with a larger 


used 


mediate cone. 





THREE-STEP Com- 
BINATION 











HartNess LATHE 
Heap 


Fig. 20. 


he far less simple and symmetrical in action than here. 
A natural suggestion is the dropping of the step A, and 
thus getting six equally spaced speeds instead of an 
irregular 9-speed series. This idea has been applied in 
the recent lathe drive outlined in Fig. 18. This is a 12- 
speed lathe drive, with three cones and back gearing. 

A special and ingenious application of the three-cone 
combination, recently brought out, is shown in Fig. 19. 
Suitable tooth numbers are added, because the explana- 
tion can best be given in numerical terms. It will be 
noted that the “cones” B and D are alike, but they de- 
part from the cone idea even more than is usual with 
such sliding groups, in that one step difference is twice 
the other. With common cone pairs, equal step differences 
give nearly proportional differences in driven speed (or 
a closely approximate geometric progression), especially 
if the ratio for any one wheel pair does not exceed 3 to 1. 
Here an equivalent effect is got bv a rather intricate ser- 
ies of changes. 

In the table, the first column “Position” shows the 
setting of the shifting members B and D, while the col- 
umn “Ratio” indicates the calculation for the ratio of the 
speed of shaft 4 to that of the shaft 2. Under “Sum” 
the numerators and denominators of the fractions under 
“Ratio” are added together. This last fraction does not 
mean anything as a ratio: what it shows is, by its numer- 
ator the sum of teeth in the two drivers and by its de- 
nominator the sum of teeth in the two driven wheels of 
the active train selected from the combination BCD. The 
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result arrived at is the uniform change, by 4 at a 
in the values of these two sums from which progression 
results almost an exact geometric series of speeds. 

In terms of the gear train itself, the movements of 
the control handles for B and D are rather complex ; but 
the operator need only follow the simple direction of the 
index plate. 


tions of gears, two are not used, namely, 1-6 and 3-4; 


Of the possible nine positions or combina- 


this 


is because they give the same equality in speeds as does 
setting 2-5. 


COMPOUNDED CONES 


i’osition Ratio Sum 
6 32 
2-4 
0 24 i4 
32 2 64 
1-4 
2 24 48 
t 24 60 
2-6 
AL) > ) 
26 a1) 7] 
2 J 
Al) 16 ty 
pL AL ° 
1-5 
24 t f 
24 4 {8 
‘-6 
« o 64 
24 a!) 14 
3-5 
2 6 68 
TABLE OF GEAR RATIOS 
(Refer to Fig. 19) 


Sometimes it is desirable to make a cone pair cover a 
within the 
diameter, or with the 
A good illustration of 


this case is given by Fig. 20, which is a Hartness lathe 


wider range of speed ratios than can be got 


practical limits of variation of 


smallest pinion that may be used. 
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BACK-GEARED CONES 


21. Two Pairs or 


Fig. 


»») 
~~ 


Comrounp TRAIN 
AND TUMBLER 


head, where the difference between the steps 1 and 2 


of 
the pair (YD is so great as to bring the pinion (, almost 
down to the limit of size. To repeat this drop in speed 
ratio, it is necessary to put in the compound intermediate 
train ALM, between C, and D,, the idler A being needed 


to keep the direction of rotation unchanged. A unique 


feature of this design is the use of but two clutches for 
a three-step cone. The two slowest pairs A,B, and C,D, 
have a ratchet drive, inside of the gears B, and D,, so 
that it may be said that they are never out of engage- 
ment: but when either of the cone clutches of the steps 
1 and 2 is thrown in, the shaft 2 runs ahead of the gear 
B, and the shaft 3 ahead of the gear ),. Another special 
feature is the placing of the reversing gearing GN next 
to the spindle. 


time, 
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ith 


ln 2] 
of back-geared cones 


ig. Is ithe w Iwo pa 


shown al 
This arrangement gives four speeds 
he 


pairs 


vears and ( mace to cover a 
The 1B and EF 


second pair is lettered for a cd 


an 


with but three pairs of 
wide range of sper d variation. are 
similar in effect, and the 
scription of its working. 

In the train “LF, there 
gears, he 


and F 


a 
on sleeves. The 


two single rears, Dy 


and # k 


are 


ond two double 


three simple, one-pair drives from the shaft 3 to the 
spindle 4 are: 
Clutches ri ge 2 ge: 
(ears | ae Oa | Om 
But when the clutches are set P,P... the whole six gears 
ure in action, the drive be Ing a FE | a 
This train, slightly modified, has been applied in a 
four-speed geared lathe head, intended for use with a sev 


eral-speed countershaft or a variable-speed motor. 


effective and appropriate for large speed changes, as mad 
ly the pair CD: hut for the small chat FOS (thr re mac 
by the pair AB), a simpie four-step cone as in Fig. 3 on 


hig, Ss would he 


idea 


speeds, 


preferable, with the of avoiding ex 


} 


cessive compounding at low-spindl 


Fig. 22, 


which is a compound train and tumbler, repre 


sents a type ol feed drive which has peen suggested hut 
hardly brought into practical use. It has a wide range, 
this example giving 16 speeds with only 11 gears, but 


ata cost of excessive compound ye for the extreme speeds 


Driving motion is received by the shaft 1, 


t driven motion 
off the shaft 5. Ke 


single gears 


Is hy they oft thre 


eiven 


DP and L can be elutehed to the shaft 3. but the three 
sleeve pairs KF, GH and JW turn freely on the shafts 
If the drive is from any gear (as @) toward DPD, there is 


increase of speed, hut if it is toward J. there is decrease. 
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Ig speed ratios are attainable, but al active rain sue 


as ABLK-JH-GF-ED (highest or AB-CDE-FG 


HJ-KL (lowest speed ) is not desirable. 


speed ) 


CoMPLEX ‘TRAINS 


The last engraving, Fig. 233. Is an eloht speed comple \ 


lathe head and represents a comparative small number of 


designs characterized by special and some in 


Ingenuity 
tricacy in their combinations of el 


itself, althon 


ments. Each of thes 


stands a good deal by oh some lines of gen 


eral similarity can be traced. This particular exampl 
is economical of working parts, giving eight speeds with 


but nine gears and never having more than three pairs of 
and since the shifting members P?, and P? 


the 


years in action; 


are operated by the same lever, it has only common 
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number of three levers to manipulate. The small dia- 
grams at the right show the course of the drive for each 
setting, being arranged in series, with No. 1 for the high- 
est and No. 8 for the lowest speed of spindle. The larg- 
est speed interval is produced by the slide #, in changing 
the spindle drive from the pair /’G to the pair 1K; this 
change is indicated in each diagram and accounts for the 
two numbers. 

The gear trains of large lathes and boring mills, with 
their high 
compound gearing, fall more or less properly under the 


ratios of speed reduction through multiple- 


last title: but it has seemed wise not to extend the dis- 


cussion into that field, restricting it rather to the small 


and medium range of sizes in which designs of all-gear 
drives are so prevalent. 
The Lubrication of Machine 
Tools 


By NorMAN R. Earue 


The life of a machine tool depends to a great extent 
upon the adoption of methods of lubrication exactly 
suited to the service which each bearing has to perform. 

In deciding this important question the following con- 


ditions must be taken into consideration. 


The load, whether intermittent or continuous 

The peripheral speed of the rotating part 

The style of bearing and its mounting, and the kind of 
bearing material used, if not of the ball or roller type 


The load is perhaps the most important factor in reach- 
ing a decision because it will be readily seen that, as 
the purpose of lubrication is to maintain an unbroken 
film of oil between the moving portion and its bearing 
surface, a method of applying the lubricant must be em- 
ployed which will insure this condition without depending 
eny more than is absolutely necessary on the operator of 
the machine. 

The speed is a great factor because heat is generated 
which must be dissipated through the oil film without 
raising its temperature to the breaking point and al- 
lowing seizing or cutting of the box or shaft. 


In cases where ball- or roller-bearings are used, the 
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problem is a much simpler one. The two great enemies 
of balls and rollers are rust and acid, the latter being 
present in many lubricating oils. The first can be 
guarded against by proper mounting so that a bath of 
lubrication may be assured without excessive leakage. 
The second demands the purchase of an oil with nonacid 
tendencies. 

The great difference of opinion among designers, as to 
the requirements of each individual type of bearing is 
shown by the variety of lubricating systems employed 
where conditions are similar. 


INDIVIDUAL Orn HoLes 


The oldest, as well as the most used, and best known 
form of lubrication is shown in Fig. 1, which is a par- 
tial rear view of an old-type turret lathe. This illustrates 
the individual oil-hole principle with a small plug for each 
point intended to be oiled frequently from an oil can 
by the machine operator. This system has the strong 
point of simplicity in its favor but is hardly adapted to 
present-day speeds and feeds. Another fact is that on 
account of the large number of scattered oiling points, 
most of which require attention every day, some of the 
less accessible bearings do not receive a steady supply 
of lubricant. 

Another lubricating system, a decided advance over 
this, is shown in Fig. 2. This we might call the cen- 
tralized oiling method. This illustration shows the par- 
tially assembled base of a modern, automatic turret lathe 
equipped with a number of small sectional troughs with 
oil tubes leading to all the bearings of any importance. 
The machine operator is thus able thoroughly to lubricate 
the entire machine every morning from several central 
points. This equipment is considerably more expensive 
than that shown in Fig. 1, but is justified by the assur- 
ance that the work of the operator in this direction has 
been made so easy and direct that the slighting of any 
bearing is not probable. 

In Fig. 3 is shown an adaptation of steam-engine prac- 
tice for lubricating the four principle bearings of this au- 
tomatic turret lathe. The individual sight-feed glass 
oilers are a reliable method of giving these bearings the 
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required amount of oil but they are apt to leak and be- 
come covered with dirt and grit. Another objection to 
these lubricators is the fact that as they are made almost 
entirely of glass, they are very liable to breakage or dis- 
irrangement of their adjusting mechanism. 

The sight-feed oiler with 11 leads, Fig. 4, shows a later 
development of this system and is used on an automatic 
piston and piston-ring turning lathe for most of the bear- 
ings, While the less important points are provided fot 
by the method depicted in Fig. 2. The tank is of about 
two quarts capacity. The sight feeds are provided at 
the bottom with a small amount of glass exposed, reducing 
the chance of breakage. <A glass oil gage is built into a 
protecting recess at one end which shows at a glance the 
quantity of lubricant remaining for use. Independent ad- 
justment of each lead is made by the knurled hand nuts 
ranged along the top of the tank so that each bearing may 
receive its proper supply at all times, while copper tubes 
are lead direct to the bearings. This is a machine-tool 
development in the problem of lubrication which can be 
directly traced to the automobile industry, and serves 
to show the greater thought and attention being given to 
the problem of lubrication. 


A Reservoir Freep 


Another type of lubricator built along similar lines is 
shown mn Fig. D. This has been deve loped as a result of 


the experience gained in the design and building of 


the 


one before described. This oiler is used for taking care 


of the six heavy-duty bearings on an automobile miller 
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Fic. 3. APPLICATION OF SIGHT-FEED O1L Cups 


while the remaining points are cared for by the method 
explained by Fig. 2. 
The knob A is 


across the top of the reservoir with the collar B on the 


attached to a slotted bar extending 


opposite end. The six feed plungers extend through 
this bar and are fitted with a nut and check nut D and a 
cup washer F at the top, which regulates the flow of oi! 
to each bearing independently. These plungers are seated 
in their bushings within the tank by spring pressure. 
When the knob A is pulled out so that the collar B is 
against the cover casting, the cup washers under the nuts 
D are raised on a high portion of the slotted bar which 
causes the plungers to be lifted from their seats, giv- 
ing an amount of oil to each lead shown within the glass 
winder, according to the adjustment of the nuts D. A 


reverse motion of the slotted bar causes the six feeds to be 
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distinguishable. If it 
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= Caslly 


to flood any bearing with oil temporarily it mav be a 


complished by raising any one plunger from its seat 


by lifting the nut J): upon its release it will return to its 


original position without disturbing the adjustment. 


Whe re the service do sx nol requ re the use of forced feed. 
this has the advantage of moderate manufacturing cost, 


liabilitv and neatness. 


onvenk nee, compat tness, re 
Fore e-feed 


oiling systems. 


lubrication Is the highest development Wn 


Its first cost is somewhat greater than any 


of those previously described, each of which is perfectly 
adapted to the work it has to do, but for bearings 


" 
Sillt- 


jected To heavy pressure or high speed, forced feed lubri- 
more 


cation is unequaled and its use will probably become 
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and more general as its advantages are fully realizeci. 
The oil is led to the bearings under pressure from a cen- 
trifugal pump through oil tubes of liberal size and after 
surrounding the journal with an ever-changing film of 
oil is led away through ducts to be strained two to three 
times and returned to the supply tank. 


*% 


Boring Tool for Long Taper 
Holes 
By A. A. BULL 


The illustration shows a tool which was rigged up to 
taper bore a small quantity of tubular connecting-rods 
for light automobile engines. 

The rods were 360 mm. long (14.17 in. approximate- 
lv), were extremely tough and needed careful handling 
the walls being only about 3/5 in. thick. 

The rods were first bored parallel to a diameter equal 
to the smaller end of the bore and were then fixed up 
in the lathe with the boring attachment as shown. 

One end of the rod was held in the chuck jaws at A, 
the steadyrest B having a hinged cap and bushing C 
supported from the free end. 

Mounted upon the slide the lathe the 
bracket D, in which the bar G@ was rigidly held by the 
The bar was of as large a diameter as pos- 
pro- 


rest of was 


setscrew H. 
sible and was piloted at the end in the bushing ./, 


J 
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vided for additional rigidity. The hole A in the end of 
the rod served to center it. 

A slot L in the bar G was made with a taper corre- 
sponding to that required to be produced in the connect- 
ing-rod. 

Accommodated in the slot was the high-speed steel 
cutting tool WM, made free to slide therein, and attached 
through the medium of the wire V to the holder O fixed 
in the tail-spindle of the machine by the screw. 

In setting up, the bar and tool are inserted with the 
tool at the extremity of the bar, the necessary feed is 
imparted to the tools through the wire by the tail-spindle. 

Lubricant is injected along the slot and the tools are 
backed off to give clearance for the chips. This arrange- 
ment proved fairly satisfactory. 


It is pointed out by the “Mechanical World” that the cold- 
bend test on metals or alloys is a satisfactory test when 
properly applied A thick should be used to secure 
a tension at the bend, at least 4% in. The metal-testing piece 


section 


is bent double and flattened at the bend so that the halves 
are in close contact. Sound metal will show little indication 
of the strain placed upon it Insufficient ductility is demon- 


showing 
“Burnt” 


strated by the pulling away of the metal fibers, 


difficulties to be encountered in spinning or drawing. 


metal is indicated by the cracks at the bend. 
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i Through the Inspector’s 
: Gage 

Experience goes to show that under average care a 
babbitted half-nut on the lead screw of a lathe will 


last at least as long as a cast-iron one, the lead screw 
will last longer and the nut is easier to use. 
* * & 

Generally speaking, milling cutters have too many 
teeth. It is impossible to say just what is the right num- 
ber of teeth for all work, as each job really presents a 
problem in itself, but the number can be reduced to ad- 
vantage in most cases. 

* * * 

In considering the factors of lost time, the factor of 
personal environment is very essential and in this con- 
nection the effect produced on the employee by his im- 
mediate superior is most important. The point to be re- 
membered is that absolute justice is essential. 

* * * 


Hidden under the pseudonym of “convenience”—a word 
covering a multitude of sins—patterns of the “hurry-up, 
one-off,” or experimental order often prove to be exceed- 
ingly costly, both as regards their resultant castings and 
in the ultimate value of the finished work produced by 
their means. 

* * * 

While necessity is the most general incentive to labor, 
the man actuated solely by it will certainly never excel or 
pass the average of his fellows. The necessity-driven 
man holds his job at the easiest pace consistent with 
retaining it. How hard he must work to do this is deter- 
mined by the prevalent pace of his fellow workers. 

i: we 


Suiting the motor to the load which it has to carry 
involves a high grade of engineering skill and unless 
the importance of this fact is realized, the motor equip- 
ment of a shop is apt to be both inefficient and costly 
compared with the equipment which might be employed 
if the speed and torque requirements of the machines 
were carefully studied. 

* * aw 

In spite of the vast strides made by automatic ma- 
chinery of all kinds, some few operations still depend 
on the personal skill of the operative as against special- 
An example may be taken from the 
manufacture of draftsmen’s instruments, in which, in 
nearly every operation, accuracy depends on the skill 
Many men have been doing 


ized. machinery. 


of the man doing the work. 
nothing else for years and years. 
* * & 

When a man has given up working in the shop an 
the callouses have disappeared from his hands and the 
cast-iron dust from the lines of his skin, it is sometimes 
hard for the men still in the shop to believe that he, too, 
at one time was one of their fraternity, that he had the 
freedom of forge and floor. Would it not be possible to 
have some means of identification by which the shop man 
would be always known? It would almost seem as if “a 
badge of honor of the Grand Society of Manual Workers” 
might be instituted. 
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A Dust-Proof Bushing 


The illustration shows a boring-bar bushing used on a 
vertical boring mill, mainly in the production of gas- 
engine flywheels. This mill has a central boring head 
driving the boring bars which are provided with keyways 
to fit the fixed key in the cast-iron bushing A. The aux- 
iliary table B is bolted onto the main table of the mill. 
To this are bolted the fixtures for holding the flywheels. 
The table has a central boss fitting the bored hole in 
the main table and accurately centering it. Into the 
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A Dusrperoor Busitine 
auxiliary table is pressed the steel bushing C, which ex 


tends above the table and has a groove cut around the 
upper end. ‘The cast-iron bushing fits the steel bushing 
extending over and around the top with just a slight 
clearance between it and the table. The screw D enters 
the groove in the steel bushing and prevents the bush- 


ing A from being pulled out when the boring bar is 


raised, 

It is thus practically impossible for any dirt to reach 
the bearing surfaces. A headless screw F in the central 
bushing covers an oil hole which reaches the bearing sur- 
Various sizes of bushings are provided for t!x 
This bushing has proved 


faces. 
different sizes of boring bars. 
to be well adapted to the work and has given good ser- 


vice, 


DD. O. Barrer’. 


Charles City, lowa. 


Discrimination of Insurance 
Companies 


Young men have been advised lately to learn cylindrical 
grinding, for this is a branch of machine work easily 
and quickly learned and the compensation for it com- 
pares favorably with that earned by a machinist or tool 
maker who must serve a considerably longer time before 
he is considered first-class. 

There is one phase of the question, however, which | 
have not seen brought forward and that is the fact that a 
Ian who operates any kind of a grinder has some trouble 
in getting his life insured. To one who knows anything 
about cylindrical grinding this will sound foolish but 
I have known cases of men who have quite recently ap- 
plied to some of the large insurance companies for life 


insurance and were turned down because they said they 
were grinders. 

Now we in the shop know that there are grinders and 
grinders, but the insurance companies seem to think that 
a man running a grinder must, of hecessity, be working 
in a cloud of grit and dust that would be injurious to his 
health and make him a poor risk. 

While this may be true in some cases of men grinding 
castings in a foundry, it certainly is not true of a 
In fact, the very oppo 


Diath 
operating a cylindrical grinder. 
site is true for there is less dust in a grinding department 
doing this class of work than in any other department of 
& machine shop. 

The 
stream ol 
flying in the air is effectually prevented. 


that a large 
all lust 


The insurance 


is clean and, due to the 


work fact 


water flows continually on the work, 


companies should know this so that they will not diserim 


a cylindrical grinder and 


inate between a man operating 


one who operates a lathe, or planer or any other kind of a 


machine tool, 


Gro. T. WiLLson 


Poughkeepsie, eA 


Venting a Long Thin Core 


| recently had to make a swing saw frame of very light 


weight. 
1 ft. ciameter, 


was 6 ft. long, 


Fig. 1, it 


the cireul: 


\s show n bi 


and the wall of ir section was only ,%y in. thick. 


The supporting and venting of the core a problem 


Was 


with which trouble was feared owing to the thin wall and 
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The brace A was solid, and a yoke was made separately 


and fitted on at BB, to reeeive the saw mandrel. The 
manner in which the core was supported and vented is 
shown in Fig. 2. The gas pipe and fittings were built 
up and a large number of ®¢-in. holes were drilled in 


the pipe and fittings as shown. 

Wax plugs or tapers were inserted in these holes, the 
large end of the laper being squeezed into the hole and 
the small enc’ of the taper disposed lengthwise of the 
Fig. 3 


a section of the pipe, showing the 


which scrved as the backbone of the core. 


pipe, 
is a larger 
the manner in which the 


view of 
holes and Wax vents or tapers 
were attached and placed on all sides of the core-pipe, 

is continued right through from one arm of 
Fig. 2, and prints 


on the pattern extend a few inches toward each other, the 


The pipe 
the core to the other, as shown at (, 
intermediate loam being dug out as required to admit 
the pipe, which thus strengthens and supports the core 
far better than if not continued across at C. 

The theory of this venting scheme is that the attached 
tapers, in Fig. 2, will melt and run out during the bak- 
ing of the core, leaving a continuous opening or passage 
in the core, and terminating in the pipe, which is open 
at either end for the free egress of gas. The pipe thus 
serves as a good support or foundation around which to 


build the long, thick core, and the pipe also serves as 
a conduit to carry olf the CASES eenerated 


in the core I the hot tron. 


Tit 
The wax tapers left holes or passages 


til thie 
the pipe passage and were practically 


Wax Tapers 


core Which acted as feeders ol 
branches of the hole in the pipe, 

The wax tapers had to be made. We 
could purcha rods of the sale 
thickness these 


taper plugs were quickly made in much 


wa 


from end to end, but 
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Double-Movement Clamps 


Figs. 1 and 2 illustrate two clamping mechanisms in 
which the clamp is released, or clamped, by one move 
ment of the operator. The one or two seconds saved per 
piece by their use amounts to quite a difference in the 
day’s run, which amply repays the extra first cost of mak- 
ing these clamps. They permit of varved applications, 
but should be used only for clamping finished surfaces. 

The clamp in Fig. 2 is useful on continuous milling 
fixtures, where the loading time is often limited. In 
Fig. 1 the collar A on the eccentric shaft B strikes the 
in the link # and throws the clamp D over the 
Further movement of the shaft B pulls down the 
clamp ) by means of its eccentric portion and link PF. 

When unclamping, the clamps J are and 
swing off the work when the projection on the collar A 


pin C 
work. 


released 


strikes the pin G, 
The pin //, Fig. 2, 
groove in the lever \, 
J has been thrown forward over the work and further 
movement of the lever pulls the clamp down. This move- 
ment is limited by the length of the circular portion of 
the cam groove, hence it is unsuitable for clamping rough 


in the clamp J, rides in the cam 
In the position shown the clamp 


castings, 


The threaded stud A’ is adjustable to take up wear 


5 











that vrandmothers 
used to make tallow 
A deep vessel of melted wax full to 


As the taper making 


the same way our 


candles. 


the top Was used, 


proceeded, the vessel was kept filled 
with hot wax. 
Some bits of twine were tied on a 


suck as shown in Fig. 4, dipped in the 
With 


twines, the 


wax and hune aside to harden, 
half a full of 


dozen sticks 











dipping Was continuous, the first being 
hard ly the time the last was dipped. 

After the first dipping, the tapers are 
straightened by drawing them through the fingers; thes 
will then stay straight. The tapers should not be allowed 
to “freeze” to each other, therefore should be handled 
carefully, and any which may touch each other should be 
separated. The wax should be as cool as possible and not 
congeal. The tapers dipped in and out as quickly as pos- 
sible. They grow fast, and grow bigger at the bottom than 
at the top, which is just What is desired. 

Care 


come underneath the pipe, fairly. Care 


taken to place the vent tapers which 


also be 


should be 
must 
all the wax, and the m-thocd above 
fail. It 
true to pattern and free from blow-holes or other 


vercised to melt out 
deseribed will seldom will bring out clean cast- 
ings, 
lefects due to poor core-venting, 

HOBART. 


Indianapotis, Ind. JaMeEs F., 





DouBLE-MOVEMENT CLAMPS 


and bring the lever in approximately the same position 


when clamped, 
ARTHUR SHROYER. 


Cincinnati, Ohio. 
Machining a Change-Gear 
Housing 


There were several change-gear housings to he lhla- 
They were machined in lots of six 


As the number was comparative!) 


chined, as in Fig, 1. 
and at various times. 
limited no jig was deemed hecessary, 

They were first chucked by the shank and the hole A 
bored and the edge /) faced off, then put on an arbor and 
The holes C B were then laid 


the shank turned. and 
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out, center punched, indicated and bored in turn being 
‘lamped to the faceplate of a lathe. The stock left be- 
tween the holes B was filed away. 

When the next lot of six came along, the first two oper- 
Then the planed block F, Fig. 2, 


A, Fig. 1, being 


ations were performed. 
was used, a stud turned to fit the hole 
threaded and screwed into the block as shown. 

One of the housings was center punched at ( and 
placed on the block located by the stud through the hole 
A and the pin against the side. A nut and washer on the 
stud secured the housing, a strap across the end near ( 
The block with the housing attached was 


then strapped to the faceplate of the lathe, the center 


was also used. 


punch mark at C indicated and the hole bored through the 
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MACHINING A CHANGE-GEAR Housina 
The remaining five housings were 


The holes B 


housing and block. 
then bored at C without removing the block. 
were afterwards treated in like manner. 
In boring the holes B on the housings that were not 
center punched, the housing was correctly located by in- 
serting a plug through the hole C and the corresponding 
hole in the block. The block # was then stamped, let- 
tered and laid away for the next lot; it being only neces 
sary when boring the holes to indicate the holes in the 
block, no laying out being needed. 
six came along. The first two 
operations were performed. The shank was then laid in 
a V-block on a miller table, the hole A indicated and then 
the table moved to each hole in turn and the hole bored, 
In the opinion of 


Later another lot of 


using the graduations on the screw. 
the readers, which method is the best, or would they use 
something else ? 
Cuas. F. Rogers. 
Springfield, Mass. 
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Imserted-Tooth Face-Milling 
Cutter 


The accompanying illustrations show a face-milling 


cutter in which the cutters are of 5g-in. round steel, in- 
stead of flat. The detail, Fig. 2, shows the method of 
inserting the blades, at an angle of 45 deg., the edge of 
the cutter blank being turned to a slightly greater width 
} in. The 
pins were inserted in a drilled and reamed hole 14% in. 
back of the cen- 


than the diameter of the cutters, in this case i 


deep, the center of the hole being ‘5 in. 
ter line of the blank to bring the cutting edge radial. 
The to stop and the 
length of the pins was 2, in. One side of the pins was 
milled off to within 14 in. of the bottom, as shown in 


holes were drilled measurement, 
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the end view, the thickness of the pin at the cutting edg 


being 1. in. 
The cutting pins were held in place by round tapered 


wedges, these wedges being made from round cold-drawn 


steel milled at an angle of 4 deg. and left about ,'y in. 


thick at The the 
drilled at this same angle to the cutting face of the pin, 


the large end. holes for pins wer 


Using a straight pin milled off in this manner allows the 


pin when driven in tightly to ugainst the cutte! 

















hig. 1. Face-MILLING CUTTER 
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Fig. 2. Detratts of Construction OF FACE-MILLING 
CUTTER 

and yet still retain a proper fit in its hole, which ts im- 
possible when a taper pin used \s the stress of cut- 
ting comes on the cutters, the tender is to rock thei 
bottom ends forward, and this is the reason for leaving 
the full diameter at that end. This is a point not to be 
overlooked in making a cutter of this type. 

The body of the mild-steel cutter blank was 54 in 
diameter, the outside diameter of the blades being about 


10), \fter being screwed 


spindle, the blank was carefully bored to fit an 


Gin. The number of teeth was 
on the 
arbor for grinding. 

This type ol 
different 
It is much cheaper to build than the cutter using the 


milling cutter has been used in several 


and has proved itself most adaptable. 


sizes 
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flat blades, besides being much more economical of steel. 
lt is also unnecessary with this type of cutter to use any 
backing screws or plates, as the thrust of the cut is taken 
up directly at the bottom of the hole. The teeth are 
farther from the body than 
When necessary to 


and 
would be possible with the flat blade. 


strong may project 


regrind, small plugs may be dropped in the holes, setting 


all the blades out the same amount. 
) 
>. 


DAWSON, 


Charles Citv, lowa. 


Centering Faceplate for 
Patternmakers 
in 


trouble is encountered 


making tapered core-box ends to fit the tapered core 


In all shops more or less 
prints on the cope and drag ends of patterns, some of it 
caused by cutting the tapered part of box out with gouges 
and making a poor job of it, and some by fastening the 
cnds on a faceplate, and when doing so not being particu- 
lar that the joints of the two pieces lie exactly on the cen- 
ter line*of the faceplate, resulting in one-half end being 
cut deeper than ‘the other. 

A faster and more acéurate way is to have a faceplate 
made in the ordinary way, but having two slots cut in 
the flange on the exact center line as shown at A. 

Fasten a wooden faceplate B to the iron faceplate and 
cut slots over the ones cut in the iron plate, but %g Jn. 
wide or more,so that the locating gage C' will bear on the 
slots in the iron faceplate only. 

A. Titties face P)-may be put in the 
surface of thesyeeden plate B, to catch 
the PoLlbeott the tool so ‘that faceplate 
will not be eut. to pec Cs hy careless 
workmen, 

ln using the faceplate and gages, 


all that is necessary is to insert the 
vages through the wooden faceplate 
into slot in the iron plate, place ohe- 
half of the core-box end flat against 
them and fasten it into place from 
the back of the plate with wood 
screws, Withdraw the gages and place 
the other half of the core-box end ("; 
against the part already fastened and 
fasten also with wood screws from the back of the 
plate. The brass disk / back of the wooden plate 
is placed in that position and drilled to receive the 
heads of the wood screws used to fasten on the 


core-bOoXx ends, sO that the wooden faceplate B will hot 
be worn out by inserting and taking out the screws used 
in tastenime the box ends on the face of the plate. 


Box ends made this way will be always found true 
halves and will also he more surely of a circular form 
than those cut with gouge or saw. 

JOHN PARKER. 

Boston, Mass. 


Brazing Band Saws 


The brazing of band saws is usually done with a blow- 
pipe or charcoal fire. Neither of these methods is satis- 
factory or safe. Owing to the oxide formed, a good joint 
is difficult to obtain. 


‘ENTERING 
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The best method of brazing these joints is shown in 
the illustration. After scarfing the joints, as shown, 
silver solder is placed between the thoroughly cleaned 
surfaces, which are then held in position by the clamps 
AA. While this job is in hand, a heavy pair of black- 
smith’s tongs is being heated to a white heat. The joint 
is then grasped between the tongs, the heat fuses the 
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ror Brazinac BAND Saws 





CEPLATE FoR Parrern Workers 


a 


silver solder, the pressure gives good contact of the sur- 


faces, and as the air is kept away from the joint by the 
tongs, there is little or no oxidization. 
J. A. Lucas. 
New York, N.Y. 
Jig Boring on the Drilling 
Machine 


By J. E. 


Having a number of jigs to bore, and all suitable 
machines being tied up, I bored the table of a drilling 
machine to hold bushings fitting various sizes of boring 
bars. | then rigged up temporarily to hold the bar and 
bored out the base also for bushings. The seats in the 
table for the bushings permit them to go below the sur- 
face so that the work can be bolted direct to the table, 
no blocking being necessary. The outfit gives me a wider 
range than the average miller, 


MANQUEN 
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Can Scientific Management 
Results Be Guaranteed? 


Cordial coéperation between the old management and 
the management expert is hardly to be expected when the 
latter is called in. The superintendent will say that if the 
expert is able to make any better showing it will be 
because he is given leeway that was never before al- 
lowed, and he is almost sure to be right. A man who has 
been 10 years on a job either owns the job or is owned 
by it. Under such circumstances will an expert give evi- 
dence of faith in his ability to make dividends by putting 
up a bond to cover them? Without this a guarantee 
simply means that the man will throw up the job when- 
ever he sees himself beaten. 

Is it not wiser for an expert to hold himself in an ad- 
visory position or else go the whole figure and take over 
the job of works manager as a permanent job? The lat- 
ter alternative limits him to curing one shop at a time, 
while the former allows him to keep as many irons in the 
fire as he can persuade people to give him. To me it has 
always seemed that putting a shop on an efficient basis 
would require in the vicinity of 24 hours’ work a day. 
There are too many things to be held in place that natur- 
ally slip out. The greatest thing is the organization. The 
difference between an efficient organization and one that 
is hopeless is not tangible day by day. It is something 
over which the men themselves as individuals have little 
control. It depends on the personality of the man over 
them or on their ability to codéperate with each other 
which, in turn, depends on his getting them into a proper 
frame of mind. Dividends depend so little on card in- 
dex systems and methods of finding out how the money 
was spent that it seems almost absurd to place so much 
dependence on them. In fact, looking over the men who 
have made notable successes of scientific management, it 
seems as if they could have succeeded exactly as well 
without all the forms, slide rules and other parapher 
nalia with which they have surrounded their work. The 
thing all comes down to horse sense and a means by which 
the man in charge can know at all times what is going 
on. If a shop manager can know instantly where things 
are going slowly and where there is irritation and can 
apply his common sense to the situation, he has scientific 
management that cannot be beaten by any cost system 
or routing system. Common sense, as well as scientific 
management, dictates that no one man should be given 
more things to think about that he can give reasonable 
consistent thought to. We are all more or less limited 
in our thinking capacity, being mentally lazy enough 
that, unless there is some way in which our thinking can 
he inspected, we are apt to turn out a rather poor quality. 

Keeping in mind that the largest element in business 
success is personality, and that any one personality may 
easily find impossible barriers raised in another, is it 
possible for any man to guarantee the success of his work 
To do this, it would be 


along these lines? necessary 
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for him to have absolute control and in many cases to rev 
olutionize the personnel of his staff, even though it might 
mean the sacrifice of men who might themselves be equal 
ly capable of producing profits with the same opportunity. 
Any man with a modicum of knowledge of machine-shop 
methods can write routing cards for standard parts, and 
they may be good or bad as the case may be, but good 
routing is not all of good management. Anyone can in 
stall a premium system of payment for wages, but that is 
not enough to insure a profitable year, nor are any of these 


What the 


expert has to sell is personality, reinforced by exper 


things the exclusive property of the expert. 


lence. A part of the experience he can reduce to a system 
and he can sell the system, if he can find a purchaser, but 
the personality he can only sell hour by hour and without 
his presence it soon loses its force. 
ENTROPY 
Worcester, Mass. 


& 
A Useful Annealing Device 
A device is shown on page 136, for use in annealing 


punchings. It appears to be unnecessarily cumbersome, 
considering the simplicity of the operation to be per- 
formed. The slots in the wheel presumably must be 
changed to suit different pieces. 

A device used in a number of shops which can be 
adapted to different 


of a hopper by which the pieces are 


consists essentially 


fed 
bored pipe inclined to give the preces the proper accelera- 


many articles 


into a smooth 


tion, with a series of burners along the lower side of 
the pipe, and a trough of water placed to receive the 
pieces as discharged from the pipe. 

By changing the number of burners and the inelina- 
tion of the pipe, the piece can be brought to any reason- 
able heat. By changing the distance between the heated 
section of the pipe, and the trough of water, the pieces 
can be annealed or (if of steel) hardened or tempered 

W. F. Rockweui 
Mass, 


Boston. 


Not Knowing Why Machines 
Work! 

The article by John R. Godfrey on p. 395, struck a 
sympathetic chord when I read what he had to say re- 
earding the tackling of new machines. I wonder if the 
reason for men being afraid is not because they do not 
learn the “why” of things. How many men can tell ex- 
actly what takes place when you shift the lever on the 
gear box of a lathe? Or why the feeds are all reversed on 


the miller by the turning of a lever? Or why you give 
the inner head a given number of turns? 

Do they know what takes place behind the gear casing 
that causes the grinder table to reverse, or why the speed 
of the friction-head lathe changes so quickly when you 
shift the handle? Hlow many can start at the belt drive 


of the thread miller and follow through all the chain of 
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gears without removing the gear casing or follow the 
automatic screw machine through its cycle of operations 
and give a clear idea of the uses of its cams and levers ? 
After all there are but a few general principles to learn. 
A majority of the movements are governed by gears, 
cams, friction clutches and levers, and it should not be 
much of an effort for a mechanic to learn what goes on 
And if he can do this he should 
not be afraid because a machine has a different appear- 
ance to the one he is used to. If he understands these 
veneral principles and has a thorough knowledge of cut- 


behind the gear casings. 


ting tools he ought not to be afraid of any machine. 
A. D. Munpy. 
Rochester, N. Y. 


Toolroom Management 


On p. 431, R. 2. Friggle asks in view of the fact that 
a special tool, jig or fixture is often used indefinitely, why 
anyone should lie awake nights trying to think of some 
lofty scheme to reduce the cost of such a tool. 

Perhaps it would not pay to spend a great amount of 
time in trying to reduce the cost of one such jig or fixture, 
but regarding the tool department in the same light as the 
manufacturing department and run for the same end, 
that of making a profit for the concern, why should there 
not be some scheming done to run it economically ? 

1 am a firm believer in good work and good tools, but 
in my opinion a tool to be good should not only do its 
work well but should be reasonable in cost. The sue- 
cessful toolroom manager should study the requirements 
of the tools he makes and should be thoroughly familiar 
with all manufacturing methods as well as the art of 
making tools and handling men. 

Extreme accuracy, where it is not required, is expen- 
sive and is one of the commonest reasons for the high cost 
of some tools. 

A great many tool makers never make any study what- 
ever of quick methods and short cuts in the making of 
jigs, fixtures or tools, and the toolroom foreman should 
he the guiding hand to show them how to do good me- 
chanical work in a-reasonable length of time and this 
same foreman should be such a good mechanic that he 
would not have to lie awake nights to do this. 

There always has been, is now and probably will 
always be certain work of such extreme accuracy that it 
cannot safely be hurried, but there is a vast difference 
hetween working and puttering and there are many so 
called tool makers who only putter until someone teaches 
them to work. 

“A dollar saved is a dollar earned,” and a dollar saved 
on the cost of a tool is just as good a dollar in every 
sense of the word as if it were saved in the manufactur- 
ing department. 

Why should not a tool maker be a money maker in- 
stead of being regarded as a sort of hecessary evil as is 
the case In many places? The answer is that the tool- 
room management is at fault in allowing a man to do 
wholly as he likes instead of trying to help him find the 
short cuts. There is an old saying that “There is more 
in caleulation than hard but it is 
also vital to know when to leave off calculating and when 


there is In work,” 
to go to work. 

The bonus system has worked out well in the toolroom 
in many places for it gives the man an incentive to use 


MACHINIST Vol. 41, No. 14 


his brains at the same time that he is using his hands. 

A poor, or inexperienced tool designer is not cheap at 
any price, and his mistakes are often laid at the door of 
the tool-making department. The qualifications of a 
real tool designer are many; in addition to being a good 
draftsman, he should have inventive genius, should be a 
tool maker as well as a draftsman, but above all that he 
should be a manufacturer if he would excel in his chosen 
profession of designing tools. 

If Mr. Friggle owned a shop and saw a jig or fixture 
completed in a week which ought to be completed m three 
or four days, wouldn’t he regard that as a leak and 
wouldn’t he try to scheme up a method of stopping it? 

There are some naturally slow men, but in most case: 
a slow man is slow because no one has ever taught him 
to be fast. 

Let the toolroom foreman be not only the boss but a 
teacher, and thereby reduce the expense of a branch of 
the business which is noted the world over for being ex- 
pensive. It can be done. 

KE. W. Joyce. 


Detroit. Mich. 


Imeffhicient Men 


[ am extremely glad to see the lettgr on p. 515 by E. 
Hl. Fish in regard to the treatment of inefficient men. 
This interests me particularly because the older T get the 
more convinced Tam that most of us belong in that class. 
It is perfectly true, as stated by Mr. Fish, that there is 
no reason from the viewpoint of the shortsighted manu- 
facturer to teach a man to do anything but drill holes, 
drive rivets, or whatever the particular job may be. There 
is, however, another side to the question, as he suggests, 
and that is the cost to the manufacturer of constantly 
changing help, as he is bound to do with this method of 
management. 

But what than this is the 
problem of what we shall do with the man who is ineffi- 


interests me even more 


cient through no fault of his own. We are just begin- 
ning to realize that there are thousands of men in the 
shop and out who are inefficient because they are below 
These never 
reach more than a certain grade of efficiency, no matter 
what inducement may be held out or how much we en- 
These are in many cases the men 
who are injured in the shop. 

The question of what we shall do with them is a seri- 
If they are laid aside and can find no other 
position the community must be burdened with their 
support. Yet they are able to do more or less useful 
labor in many fields. 


normal in mentality. are men who can 


deavor to teach them. 


ous one, 


As long as the manufacturer can get more efficient 
men he cannot afford to hire those who can only work 
up to half the normal output. But just as half a loaf 
is better than no bread, so is half product better than 
enforced idleness both for the community and for the 
man. 

This is a problem which neither the manufacturer nor 
the community can well solve alone. They must work 
together, if the best and most lasting results are to be 
obtained. But it is not alone a problem for the future, 
it should begin to receive consideration now. 

I. B. Rieu, 

Camden, N. JJ. 
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ndustrial Effect of War 


FOREIGN CORRESPONDENCE 


SY NOPSIS—T wo letters telling of manufacturing, sales 
and sh ipping conditions in the mach ine shops of (rermany. 
It is pointed oul that the United States should keep ‘t 
strictly neutral attitude in the interests of future com- 
merce. A letter from China tells of the disorganization 
of business due to the withdrawal of foreign capital and 
nationals, and points out the opportunity for American 
machinery. 
« 

| We are fortunate in being able to present three letters 
viving first-hand and accurate information on foreign ma 
chine-shop conditions as brought about by the war. The 
first one printed is from F. G. Kretschmer, a well known 
avent for American machine tools. The second is written 
by the American manager of a large machine shop in one 
of Germany’s important industrial cities. At his request 
we are omitting his name and address. Both of these let 
_ ters were received in response to our request for direct in 
formation on the machine-building industry in the coun 
The third letter is from a frequent 
correspondent of the AMERICAN MACHINIS' 
North China for some five years and one who is in close 
touch with the industries of his section, All of these letters 


tries affected by war. 
living in 


are published without editing or condensation in order 
that the foreign viewpoint on industrial conditions may 
he brought home with the greatest possible truth and a 
curacy.—EpIror. | 

I received your letter of the 10th of August safely 
and since all correspondence must be written in German 
and sent open, [ must answer you in my native language. 

The mobilization orders in Germany were received by 
the whole people, including the socialist-labor party, with 
the greatest enthusiasm, and since every man fit for ser 
vice between the ages of 18 and 45 has been drafted into 
the army, many machine shops have closed down alto 
gether, while others are carrying on with only a small 
fraction of their normal working force. 

Exceptions must naturally be mace im regard to ship 
vards and those works which produce weapons, ammuni 
tion and other war materials; these are working, some 
under full pressure, others overtime. 

The automobile industry now occupies but a small part 
of the normal number of men, for under the present cir- 
cumstances no one thinks of investing in an automobile 
and besides the greater number of open cars have been 
Naturally a large number of 


requisitioned to the army. 
these will be entirely destroyed in the field, and so the 
automobile industry promises to be very busy after the end 
of the war, and especially when the workmen return to 
work. 

How the general run of industry will affect the mar- 
ket for machine tools it is impossible to say, more espe 
cially as the former is almost entirely non-existent, for in 
most factories there are no machinists to handle the ma- 
chines which are there. The shops producing war mater- 
ial had been well stocked beforehand, so that on this class 
of work only a very few supplementary tools were neces- 
sary. 


Inside the war the trans- 


portation was entirely held up at the time of mobilization, 


countries which are making 
since all the rolling stock was used for carrying troops, 
that 
hostilities lies in the enemy’s country, the 


but now the war is in full swine and the area ot 


railways are 


beginning to transport not merely passengers, but also 


the export trade is naturally still entirely at a 


eoods : 


standstill. 


On top ol all these misfortunes we have today heard 
that most of the foreign firms, with few exceptions, have 
declared a moratorium, and several tirms at home are alse 


holding up their payments, so that it will be beyond the 


ability of even the strongest firms to full ll their obliga 


The banks have, for the most 


tions as in normal times. 
part, reduced their credit or refused it entirely, and fur 
ther, demand the high bank rate on loans on woods, 


These remarks naturally not only refer to Germany, but 


Austria-Hungary and Switzerland, and, indeed, 


also to 


all other countries which are either directly concerned in 


the war or have mobilized as a matter o pres aution, 


As you have no doubt read in’ American newspapers, 
the war has gone well for the Triple Alliance. and there 
is always the hope that by Christmas it will be all over, 
at least in the west. Since the news from the seat of 
war comes through England and the nations of the 


Triple Entente to America, you will, no doubt, read in 


the American much false such as, for ex 


ample, that our beautiful Frankfort is in flames. 


papers newe, 


Really the German cities, with the exception of those 
right on the borders do not appear, since the beginning of 
the war very different from what they are in peace times 
Exceptions must be made for those first days of mobiliza 


The 


steady 


tion and also for the fact that feeling runs very high. 


streets are decorated with flags in honor of the 


news of victory. Many workshops and other great build 
ings are used as hospitals or as barracks for the troops and 


we have also fitted up a part of our business offices with 


beds for the latter purpose. As in all other firms the 
ereater number of my emplovees are in the army and 
the working force Is reduced to a minimum 

| hope that the American Macuinistr will continue 
to contribute to that friendly feeling between the United 
States and Germany which has been lately so much 


strengthened ly the visits of the 1 Ss. M. OE. and other 


societies ; and also further to see that America in this un 
holy war takes up no unjust position against Germany. 

In this hope [ remain with friendliest greetings to vou 
the water. 


and all my friends on your side ol 
KRETSCIEMER, 


Frankfort-am-Main, German 
and | 


Your letter of Aug. 10 has come to hand 


am pleased to be able to answer it. 


just 


Regarding the present condition in the German ma 
chine shops this industry, as well as all others, has been 
vreatly affected by the European war. 

In the first place, the factories have been for the first 
WeeKs, 


two on account of the greater part of the help 


(Continued on page GIA) 
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| Soldiers 


By Berton BRALEY 
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This here soldier that I chirrup ain’t no fighter out in Yurrrp 
And I swear he ain’t no military man, 
And when anybody’s viewin’ what those soldier boys is doin’ 


MTT 


Ht 


It’s a bloomin’ shame to name him for their clan, 

For a soldier’s word is “hustle” when he’s mixin’ in a tussle, 
And his life with toil and action is athrob, 

So it don’t seem square and decent in the light of doin’s recent 
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For to call a man a “soldier” on the job. 


For the soldier in the army 


Atti 


Is a pretty lively lot, 
At the very first alarm he 

Must be Johnny on the Spot, 
For he moves pre-cip-i-tate-ly 

And he’s mighty hard to stop, 
Which is where he differs greatly 

From the “Soldier” in the shop! 
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You kin prod with ardor keenest this here soldierin’ machinist 
But he’ll allus be a little bit behind, 

2 And in spite of yer indeavor he’s so foxy-like and clever 

: That there’s hardly any fault that vou kin find, 

For his motor’s allus failin’ or his tools is sorta ailin’ 

: Or his planer or his cutter’s on the blink, 

: And so neatly he has hid it that it’s hard to prove he did it 
And yuh hate to fire a man fer what yuh THINK! 


m 


In the battle’s heat and panic 
Soldierin’ is work for Men, 
But the soldierin’ mechanic 
He is “something else again.” 
He is languid and he’s lazy 
And he’s never “on the hop.” 
And for driving foremen crazy 
Trust the “Soldier” in the shop. 


He’s a grumbler and a kicker and he loves to growl and bicker 
He’s a briar and a nettle in ver side, 
Hle can make more kinds of trouble than a second-handed “Bubble,” 
: He’s the enemy of patience and of pride, 
2 It?s a shame to class this bhghter with a lon-hearted fighter, 
For a Soldier is a Man—and not a slob, 
: So to end this here recital we will drop the “soldier” title 
And we'll call him just a “loafer” on the job! 





Written expressly for “American Machinist.” 
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Training in Personal Safety 

“Safety first” as a slogan has a convincing catchiness 
about it which carries everything before it. The implica 
tion in many minds is that everything that is done should 
be made safe by safety devices. It is possible to overdo 
this thing. There is much danger inherent in many voca- 
tions and amusements. One who begins to lean too hard 
on artificial safeguards may easily forget that he has a 
part in safeguarding himself. 

“Familiarity breeds contempt,” is another saying that 
is all too true. We are all apt to take great risks in our 
daily life, without a thought, simply because we rely 
on safeguards that we really know nothing about. How 
many people who go on board an excursion steamer ever 
look to see where the life-preservers are, and how many 
know whether they are worn around their feet or their 
chests? Yet a man drowned in the bay stays dead just 
as long as if he were drowned in water five miles deep. 
How many men bother to use a guard over a circular 
saw, no matter how many or how good ones are provided, 
if it can be got out of the way at all. In fact, the prin- 
cipal virtue of most of the advertised guards is that they 
can be removed instantly. 

We need to school ourselves to the feeling that there 
are known dangers about us, that while we do not need 
to be nervous about getting hurt it behooves us to take 
precautions ourselves, even though there are what appear 
to be safety devices to keep us away. (n ordinary lathe 
dog is dangerous, but only to a man who is careless. A 
protected lathe dog is a menace to a man who goes to 
another shop where the regular dog is the only one used. 

We only began to hear about the dangers of the skilled 
trades when we stopped making skilled workmen and took 
men off the streets and made operatives of them in a few 
weeks’ time. Few accidents happen today to men who 
know their business. There is nothing that looks much 
more dangerous than the occupation of a rigger, but rig- 
gers are seldom hurt unless they are drunk, and thor 
oughly soused too, which is not an uncommon state for 
them. 

Training for a trade should include training in the 
dungers of that trade, and the necessary precautions in 
order to walk among the dangers without harm, and this 
includes the proper use of mechanical safeguards. 


Knowing Why Machines Work 

As was pointed out by John R. Godfrey, on page 395, 
and emphasized by the discussion of A. D. Mundy, in an- 
other column, the reason that men balk at being assigned 
to new machines with which they are not perfectly famil- 
iar, is that they do not understand the fundamental prin- 
ciples which underlie all machines. In other words, they 
do not know why certain movements produce given re- 
sults, and are suspicious of new mechanisms and those 
which are concealed in various ways. 

As Mr. Mundy points out, there are but few general 
principles to be learned as a majority of the movements 
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are governed by cams, gears, friction clutches and levers. 
Bearing this in mind, even a somewhat superticial knowl- 
edge of the foundation principles should make it easy 
for anyone with mechanical ideas to grasp the movements 
of a new machine. 

This kind of 


education required, and should act as a suggestion to edu- 


seems to have a direct bearing on the 
cators who are attacking the ever-growing problem of pre- 
vocational and trade education. 
There are, after all, but few fundamental principles 
involved in the construction of any machine for any put 
pose. These seem to be prac tically covered ly the lever 
and the wedge; the former, including gears and pulleys 
and the latter screw 


tions of these practically making up the mechanism ol 


threads and cams, various combina 


every machine built. 


So, no matter what line of work a boy may finally 


drift into, an acquaintance with these foundation prin 
ciples and the way in which they work, cannot fail to lx 
of advantage to him. And while this advantage may not 
be at once apparent to the employer, whose only im 
mediate need is to have him perform some routine opera 
tion, the ability to handle a new type of machine without 
found worth while 


damage or undue delay is sure to be 


in the long run. A proper foundation is essential in any 


line of endeavor, and this is no exception. 


The Young Man and Executive 
Training 
Every ambitious young man, whatever his job, hopes 


some day to be the manager of the plant, or at least the 
head of the department in which he is employed. If li 
reads technical literature—as he must if he is ambitious 
or the sketches of men of affairs in the more popula: 
press as he does if he has Imagination- —he is constant 
reminded that executive ability is the touchstone of su 
cess In Management. 

Nothing is so discouraging to the young man as his 
inability to see the parallel between his own opportunities 
and the steps by which the big man of affairs rose to hi» 


present position. It never seems possible that the present 


captain of industry could have made a beginning in a 
subordinate position. He is always suspected of having 
been lucky, or of having had influence which gained him 


preferment, or at the very least of having been born with 


that intangible asset termed “executive ability.’ The 
last mentioned is apt to be the most discouraging con 
clusion to arrive at of all, because this characteristic ts 


supposed to be one of nature’s vilts which is not possible 
of acquirement like other knowledge. 


Executive ability is often spoken of as the “instinet 


for management”—a quality of temperament. Granting 


that there is some truth in this view, it is, nevertheless 


largely a matter of training and experience, and mm 


altogether the heaven-bestowed ott that the discouray' 
young man in the subordinate position often believes 
to he. 








610 AMERICAN 

The ability to manage the activities of others is largely 
a matter of acquired knowledge, like any other attain- 
ment, whether mental or manual, and knowledge is a 
matter of experience. Perhaps the experience was had 
at first hand, or it may have been acquired indirectly 
through the written word. In no case. however, can we 
have knowledge heyond our personal experience. 

Then where can the young man in the subordinate 
position acquire the executive experience which he imag- 
ines comes into play only on the $10,000 position ? He 
has opportunities every day. He not realize that 
when he persuades the delivery man, without an appeal 
to the foreman, to place the castings from the foundry 
the machine, he is 
acquiring experience in executive work; or that when he 
has the plans file clerk search out all the drawings which 
throw the light of previous practice on the detail which 


may 


in the most convenient location at 


he is developing at his board, he is bringing coérdination 
to bear on his task—one of the essential traits of execu- 
tive ability—or that when he systematizes his desk he 
is laying the foundation for a working habit without 
which no executive is great. 

The soundest philosophy for the young man looking 
for experience in executive work is to take advantage of 
every opportunity he has today —if he does he will surely 
find greater opportunities tomorrow. The development of 
executive ability is like the trail through wilderness— 
we cannot make it out when we look too far ahead, but 
no matter how devious the path it is always there if we 
keep our eyes fixed directly ahead. 


The Creative Instinct 


A wire-nail machine will make more nails in a day than 
100 men could make by hand. We assume that if a ma- 


chine will do that, another machine can be made 
that will do other equally wonderful things. It can. 


‘The man who makes the machine that makes the nails 
is a machinist. The man who runs the nail machine is 
an operative. The the operative 
watches the machine create. 

Every time a new machine is invented to take the 
place of 100 men, we hear mutterings in the air from the 
other 99, which are only stilled when 100 machines are 
built and they are called upon to run them. We also 
hear rumors that the machinist has worked himself out 
Soon, they say, all machinery will be made by 


machinist creates; 


ofa job. 
standard processes and there will be no place for any but 
operatives, who simply sit and wait. 

The machinist who practices watchful waiting to the 
exclusion of capable creation is an operative, but he doesn’t 
know it yet. Every time the machinist digs a hole and 
vets in and draws the hole in after him he pops up with 
another labor-saving machine, and that gives him a new 
lease of life until he has invented all the improvements 
and made all the labor-saving devices he can for its manu- 
facture. Then he must look for new worlds to conquer, 
Ile is tired of it, it no longer has life in it, he is through 
with his work. 

Like every other creative mind he has to pay the penalty 
of seeing someone else get the reward for what he has 
done. A machinist is a poor man; a man always with vi- 
sions of things he must create and yet always seeing a new 
He may leave 
As a 


vision before the old one is made real. 


the shop and get rich, but not as a machinist. 
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machinist he has learned many things that no other indus- 
try could have taught him. He has more openings, more 
breadth of opportunity that he could have got in any other 
trade. To get riches he must leave it, but he need not for 
get that it was there that he learned to create things, 
that he learned to see in his mind’s eye the things that 
afterward materialized in iron and steel, and that moved 
in the way which he saw them move before there were 
more than a few lines on a piece of paper to indicate what 
was wanted. He compares his work with that of the ar- 
tist or the sculptor who has his model from which to work, 
and whose greatest hope is that he may closely copy na 
ture, while he has nothing in nature to copy but has to 
strike out into fields that have never been explored and 
originate things purely from his own imagination. 


FS 3 
Why State Age in Help Wanted 
Advertisements? 

The practice of including age limits in_help-wanted 
advertisements is spreading so rapidly that it is in order 
to ask if the tendency is wise. 

Behind this trend are a number of facts. 
have a fixed aged limit. No man older than the age set 
can be hired. The 
industrial compensation laws of several states seem to 
force a manufacturer to employ only sound men, and this 
Some firms have estab- 


Some firms 


In one case this age is 35 years. 


is taken to mean young men, 
lished medical inspection that keeps out the ones who are 
not physically fit. Young men presumably will pass 
these inspections more easily than the older ones. 

There is no defense of the fixed age limit. The ex- 
pressed purpose behind it is to build up a permanent 
working force, that will not change much for a number 
of years. ‘To show the futility of this idea one firm that 
set the 35 year limit had 4000 men in 1908 and 1100 
men in 1914. Peculiar business conditions overruled the 
desire for a permanent force. The age limit as means of 
promoting long years of service cannot work out in our 
country. 

The limits of age because of compensation require- 
ments or medical standards has no justification. The 
man of 45 should be better than the man of 40 or 35. 
The maximum strength of muscle, of heart, of brain and 
coordination of all should be in the man of about 45, and 
this condition should continue for several years. It has 
been said that a foot-ball team made up of trained men 
of 45 would be invincible to any college team that could 
be produced. The youngster of 20 or 22 individually 
or collectively is no match for the seasoned man of mid- 
dle age. But all these facts presuppose temperate living 
as one of the foundations of mature strength. 

Then why put on an age limit from the viewpoint of 
health and strength? The machinist of 40 to 50 should 
be in his prime, for the physical reason mentioned and 
because of the building up of his skill. And much of 
this is carried on for a decade or two past 50. Added to 
these is the steadiness of habit, and sureness of results 
what are exceptional traits in the man of limited experi- 
ence, 

Thus there do not seem to be any strong grounds for 
considering a man’s age for positions, other than those 
which require extreme activity and unusually severe la- 
bor. For most others qualification for the job is the 
first essential. This means skill, and should be made 
the important requirement in seeking employees. 
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Adjustable Strap Support 
The applications and construction of these strap sup- 
ports will be apparent from the illustration. 
These supports are made of cast iron, and beside the 

















ADJUSTABLE STRAP SUPPORT 


style shown, are made with locking devices for use on 
the Henry 


millers. 
Perkins Co., Bridgewater. Mass. 


They are made in three sizes by 


13-Inch Double Back-Geared 
Lathe 


The illustration shows a double back-geared lathe 


hiali- 


Rev k ford. 


ufactured by the Rockford Lathe & Drill Co., 
Ill. It is designed to meet the demand for a small heavy 
duty lathe for manufacturing. The cone has three steps 
for 21%-in. belt. The spindle is of carbon steel and has 
a 1 ,*-1n. hole through it. 
The tail spindle is locked by a clamp which does 


The tailstock is of the offset 


type. A 
not necessitate splitting the barrel. The carriage is pro- 

















13-Ixn. DousnLte Back-GEArep LATHE 


vided with a thread indicator which enables the operator 
to catch threads without reversing the lathe. Both coun- 
tershaft pulleys can therefore be run forward, giving 18 
spindle speeds. The lathe is built either as a plain engine 
lathe or with a quick-change speed box as shown. This 
speed hox affords 32 changes of threads and _ feeds, 


through sliding rea4rs, controlled ny two levers, All stand 


ard threads from 4 to 56 and feeds from 18 to 252 per 
in. are obtainable without the removal of a rear. Sper ial 
pitches may be cut by substituting gears. 

Draw-in and taper attachments, turrets for carriag: 


and shears with or without power feed are furnished a 


extras. 


Tapping Attachment 


attachment 
Manufacturing Co., 


The illustration shows a tapping recently 
developed by The Henry & Wright 
Hartford, These 


sizes With a maximum capacity respectively o 


attachments are made in) two 


Conn. 
we ana 
In. Three methods of application are provided, either 


with Morse No. 2 taper shank to fit the spindle, a 


she ‘ec 
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ParvpIinc ATTACHMENT 


to fit over the spindle end or as a part of the drillir 


machine. The drive is direct, that is to say, when the 


fixture is driven from the nose of the spindle it is a di 


rect drive to the ‘ hue K: the reverse 1s through years. 


All-Geared Gang Drilling 
Machine 
drilling and tapping ma- 


Co., Rockford, Ill. In 
the exception of the 


The illustration shows a vang 
the Barnes Drill 
with 


chine, built by 
these machines every bearing, 
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Each 


spindle has eight independent changes of geared speeds 


spindle sleeves and cross spindles, is self-oiled. 


and eight independent changes of geared feeds, all under 
instant control of the operator from the front of the ma- 
chine. The self-oiling system whereby all bearings and 
gears are supplied with oil consists of a geared pump, 


suitable piping and a reservoir. 

















ALL-GEARED GANG DRILLING MACHINE 


High-speed drills from 4 in. to 114 in. diameter can 
be driven at suitable speeds and feeds. 

The spindle is provided with an automatic stop. 

The tables are provided with large oil channels piped 
to a cutting-lubricant reservoir at the back. 

The star-wheel lever operates through a pinion mesh- 
ing with an internal gear giving a ratio of 4 to 1. 

ny 


Shaper with Pulley Guard 


The illustration shows a 28-in. shaper built by Gould 
& Eberhardt, Newark, N. J. The application of a con- 
stant-speed, single-pulley drive, instead of the four-speed 


gear 


cone-pulley, makes possible the application of a 
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guard to meet the most stringent requirements for the 
protection of factory employees. The guard completely 
incloses the pulley and clutch. The guard may be set 
around to any required position to suit the belt angle, 
and if necessary may be entirely removed. 

The single pulley is equipped with an improved form 
of clutch and brake, which is controlled by a lever so 
located that the operator can stop the machine at any 
point of the stroke without stopping the driving belt. The 
gear the 
type, easily operated while the machine is running. In 
shifting from the lowest to the highest speed, however, 
it is desirable to stop the machine for a moment before 
The gears in the box 


box is of selective automobile transmission 


re-engaging at the higher speed. 
have cut teeth and run in oil; they are made of hardened 
vanadium steel. Four changes of speed are obtained by 
shifting the bottom lever shown in the illustration, the 
arrangement being such that two speeds cannot be en- 
gaged at the same time. This 
doubled by the back gears, which are engaged by means 
of a small lever shown above the gear box at the ex- 
treme right of the illustration. The speeds obtained from 
the gear box direct and with the back gears in, are from 
115.3 and 9.35 strokes per minute. The handwheel on 
the pulley shaft provides means for adjusting the drive 
to engage the back gears when the machine is not in 
motion. 


number of speeds is 


* 


Double-Crank Power Press 


The heavy-pattern double-crank power press shown is 
a late product of the Cleveland Machine & Manufac- 
turing Co., Cleveland, Ohio. The frame ts of four-piece 
construction, held together by steel tie-rods. The length 
of housings can be varied to suit individual requirements, 
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DousLE-Crank Power Press 
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die space from the bed to the slide up to 72 in. 
these extreme dimensions are necessary for high 
special connection is furnished, which permits ad- 


giving 
Where 
dies, a 
justment of the slide through the whole die space and 
eliminates the necessity of using auxiliary bedplates, ring 
bolsters and the like, for dies of normal sheet height. The 
slideways are also extended so that the slide never over- 
hangs its bearings. 

The machine is equipped with a multiple-disk friction 
clutch, with the operating links inclosed so that there 
are no revolving parts exposed. The adjustment is uni- 
versal on all levers. The brake arms are operated by a 
pair of toggle links and the clutch is controlled by a hand 
lever in convenient position. This machine shown is 72 
in. between housings, has 8-in. stroke of slide and weighs 
about 35,000 Ib. 
of which is made in various widths between housings. 


Several s1Zes have been developed, each 


Power-Press Safety Device 


This safety device consists of two finger buttons located 
in front of the bolster plate, which must be depressed 
before the treadle can be tripped and the clutch of the 
‘machine released. 
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Power-PreEss SAFETY GUARD 

The pressure required to work these buttons is no more 
than that required to operate a typewriter and the dis- 
tance between them is such that they cannot be pressed 
with one hand. It will be noted the buttons are so lo- 
cated that the operator’s hands naturally fall on them 
after placing the work on the die, thereby reducing any 
slowing up process toa minimum. The latch is returned 
automatically at each stroke of the press. 

The entire mechanism can be locked back with a key 
when strip stock is to be fed. This device is a recent 
product of the Walsh Press & Die Co., Chicago, Il. 
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Industrial Effect of War 
(Continued from page GOT] ) 


being called to arms, practically closed up. This condi 
tion has bettered itself, and the majority of 
the factories are starting up or have already started up, 


however, 


most of them, to be sure, on short time and, of course, 
with a greatly reduced force. The condition in our own 
works is that we are working 40 hr. per week with not 
quite half of our regular force, and our condition is ho 
exception ; if anything, we are doing better than the aver- 
age machine works. 

No private 
a cent more than can be helped. 


Regarding business itself, there is none. 


concern is buying for 
Great efforts are being made to have the State give the 
private concerns work for military supplies, the idea 
being to keep as many men employed in the country as 
This may have some influence on general bus- 
Money is 


possible. 
iness, but I hardly think it will be much felt. 
very tight, many of the good concerns are paying their 
bills fairly promptly, but small concerns are in bad shape, 
although steps are being now made by the different Cham- 
bers of Commerce to form credit companies, and this 
has been done in Frankfurt, Berlin, Hanover and a few 
other cities. The object of this is to help these small 
companies, which are not financially strong. 

Regarding the production. By the above you can see 
that this has been reduced by at least half. This is a very 
conservative estimate. Personally, I believe it has been 
reduced much more. 

Regarding shipments. For the first two weeks ship- 
ments of all goods to private concerns was impossible. 
For the last week, however, the freight trains have begun 
to take up their regular work. 

Regarding sales. Concerns dealing only with private 
customers have sold practically nothing. With the excep- 
tion of such goods as have been bought for military use, 
either direct or indirect, very few or no sales have been 
made. 

Regarding the operation and management of the works. 
The ranks of workmen, managers, foremen, and in fact, 
all employees have been affected by the war. Men have 
taken from all from the top to the bottom 
and in many cases, the owners themselves are in the field. 


been ranks, 
In a steel works, where my SOT is employed, both owners 
and all managers are in the field, he being the only one 
in charge left. This business was closed for two weeks, 
but they have now opened up as they received orders 
for war material. 

The effect on the men themselves has been grand. Every 
man who has gone to the front has gone with the great- 
est enthusiasm, and those left here are sorry that they are 
not able to go. 

We have not been able to hear what America has to 
say about the war, as no papers and very few telegrams 
are received here, but if America behaves herself and 
maintains good feeling toward Germany, which I do not 
doubt she will, she should be able to do a great business 
here in the next few years. The Germans are very friend- 
ly to her and her people, and there is no doubt they will 
show America any favor, if America behaves herself now. 

The conditions mentioned above are those that exist 
here in our district and I believe are true of a greater 
part of the Empire. Here then is the greatest confidence 
in the government and the feeling is, that after the trou 
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There have been a 
many 


ble is over, business will be good. 
number of failures, and there will 
more. but the well situated firms will, I think, come out 


no doubt be 


of the trouble all right. 


4° 


The Opportunity for Machinery 
in China 

The European war may not seem to Americans to have 

much effect on China and the Orient generally but that 

from being the case. It is having a sudden and 

which should be to the advantage of 


is far 
far-reaching effect 
American manufacturers. 

A large number of Europeans have been compelled to 
leave China to serve in the armies of their respective 
countries, leaving banks, business and shops to shift for 
themselves as best they can, some under Chinese manage- 
ment, others working short-handed and hampered by lack 
Some places are reported to be 
Quite a good many 


of support from home. 
closed entirely on account of the war. 
men have been reported as captured by their enemies be- 
fore reaching home. There seems little talk of anything 
but the war where the remaining foreigners get together 
or meet prominent Chinese. Foreign food and other sup- 
plies have advanced from 10 per cent. to 20 per cent. 
already. 

It is, in some ways, a critical time for China because 
the supply of money from which she was to borrow to as- 
sist in reconstruction has been cut off. The reports are 
that the Quintuple Loan Group is dissolved and China 
seems to be left to borrow where she can. That ought to 
open a way for American capital, especially with great 
harvests assured in the United States. Until the money 
question is readjusted, it will be a little depressing here. 
The sudden change of balance was not expected and no 
provision seems to have been made by any of the parties 
concerned for such a contingency. Unless there is some 
unusual internal disturbance the Government would scem 
to be able to cope with the situation successfully, 

With all European efforts pretty well cut off for some 
time to come, there should be a good chance for the 
Americans to step in in many lines, provided they are 
keen enough to see the possibilities of the present and 
the future. It ought to be “a cinch.” 
nancial terms and a live effort to 
both the Chinese and Americans good. 


Too much stress cannot be laid on the necessity of look- 


Reasonable fi 


introduce would do 


ing to the comparatively near future of the Chinese and 
other far matter that can 
be picked up in a minute but must be planned for in ad- 


eastern markets. It is not a 


vance to some extent. The possibilities of development 
in the present situation are immense and might have 
been greater If more preparation had been in progress 


than appears to the general observance. 


THe Spereap or TRADE 

The ramifications of trade are spreading into the in- 
terior, Each advance point at once becomes a new center 
for radiation, continually broadening out and that too 
Telegraphs, telephones and even 
The postal facili- 
and rapidly increasing. 


at an increasing rate. 
wireless stations are spreading fast. 
ties are excellent Europeans rea 
lize the power of the railways in increasing a demand for 
foreign goods and have been pushing railway schemes 


and financing and stocking them to the advantage of each 
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nationality engaged. There bids fair to be a halt in the 
movement now that the war is on and for some time to 
come, unless Americans step in and take a hand at it, 
a move that would never be regretted by the Americans 
There are many things which Amer- 


Why 


or the Chinese. 
icans can do as well or better than the Europeans. 
should they not step in and show them ? 

There is much fertile soil in the country and it is 
intensely cultivated by an industrious and frugal people 
who hold the land, to a large extent, in small holdings. 
When a new railway penetrates a new section, it is not, as 
at home, into a thinly populated region which has to be 
built up, but into populous areas ready and glad of an 
outlet for their goods and products and also ready to take 
in some new features of the outside world hitherto un- 
known to them, things which were formerly only trans- 
portable on the backs of innumerable coolies or on donk- 
eys or in clumsy two-wheeled carts over the worst roads 
in the world. 

An important American enterprise which has just been 
undertaken is that of the Whei River Conservancy where- 
alluvial land will be re- 
This should 
prove a remunerative enterprise both for the undertak- 
ers and for the country affected. Aside from the direct 
returns, it will give employment to large numbers of 


tract of rich 


claimed from the ravages of frequent floods. 


vy an immense 


people who have been rendered desperate by flood and 
famine. Also the object-lesson of a large engineering 
feat well carried out will be a good one for the Chinese. 
There are many more such projects that could be profit- 
ably undertaken. 
and revolt in some parts of China but it is not to be 
wondered at that unscrupulous agitators can easily enlist 
such people to deeds of violence with the promise of the 


One hears much of poverty, unrest 


wherewithal to live, after repeated disasters of flood and 
famine. 

Mining is another potential line of development that 
It deals with one of China’s 
resources Which has scarcely been touched. 

The significant thing behind all this is that machinery, 
Behind the pumps, 


is receiving much attention. 


in one form or another, is required, 
hoisting engines, motors, railroads and textile machinery 
lies the machine shop and its tools and machinery. Amer- 
ica should furnish them, as well as the special machine, 
equipment and men to introduce and supervise them. 
Now is the best time to do it, while the field seems com- 
paratively clear. 
FRANK A, Foster. 
Tangshan, China. 


“ye 
o 
The Franklin Medal 
A medal to be known as the Franklin Medal, and to be 
awarded from time to time in recognition of the total contri- 


butions of individuals to science or to the application of 


physical science to industry, rather than in recognition of 
any single invention or discovery, however important, has 
been founded by Samuel Insull, Chicago, Ill., under the 
auspices and custody of the Franklin Institute. 

In founding this medal Mr. Insull has provided $6000, of 
which $1000 is to be used in securing appropriate designs 
and dies for the medal and diploma. The remaining $5000 
is to be held in trust in perpetuity, and the interest is to be 
used from time to time in awarding the medal. The intrinsic 
value of this is not to exceed $75, and any excess of income 
from Mr. Insull’s fund, beyond such average annual sum as 
may be deemed necessary by the institute for the number of 
medals it is considered best to award, may be used fo 


premiums to accompany the medals 
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Watson-Stillman Co., Aldene, N. J., has received or- 
ders from contractors of the East River Tunnels for all 
hydraulic equipment necessary for the ten shields, as 
well as the erectors to place the tunnel segments in posi- 
tion. This order will amount to well over $100,000. The 
contracts for these two tunnels are the largest ever 
awarded in the United States, with the exception of the 
original subway, built by the McDonald Syndicate. The 
two contracts aggregate approximately $13,000,000. They 
were awarded to Booth & Flynn, Pittsburgh, and 
O’Rourke Engineering & Contracting Co., jointly. 


* 


The Spanish government has entered the American 
market for the immediate purchase of $2,000,0U0 of con- 
tractors’ machinery and machine tools. 

This report, emanating from the Foreign Trade Bureau 
of the Philadelphia Commercial Museum, has been veri- 
fied by a representative of “American Machinist.” 

George C. Assistant Chief of the 
Trade Bureau, placed the correspondence relative to this 


Gibson, Foreign 
statement at the disposal of our representative. 

Of chief interest was a letter, dated Madrid, Aug. 20, 
from the Sociedad General de Representaciones, agents 
for machinery and accessories of all classes, industrial in- 
stallations, and materials for railroads and tramways. In 
“We furnish 

with 


part it was as follows: have contracts to 
the Spanish government 
worth of machinery and supplies, but the war has 
vented our fullfilling these contracts since most of the 
orders were placed with German and French firms.” 

“As you know, the Spanish government has given 
orders to start important public works, and millions will 
be spent for this purpose. This firm is furnishing all 
the factories of the War and Navy Departments with 
machines and tools and manufacturers of the following 
lines are requested to enter into communication with us 
for the supply of machinery, to wit: sensitive and up- 
right drilling machines, cold metal sawing machines, 
gear-cutting machines, punching and shearing machines, 
grinding and polishing machines and machines for the 
manufacture of automatic revising and refilling of cart- 
ridges for Mauser guns.” 

In an interview with George C. Newcomb, Spanish con- 
sul at Philadelphia, Monday morning, in regard to the 
status of this company, he said: “This firm is one of the 
largest and most responsible in Spain, however, beyond 
that I know of no specific contracts which they may be 
handling for the government.” 

Senor C. G. Salas, Spanish Consul General, New York, 
when questioned Monday afternoon regarding definite 
plans and appropriations on the part of the government, 
said: “Last year in the official budget there was made an 
appropriation of some $10,000,000 for improvements to 
extend over a period of ten years, but due to the problem 
of unemployed labor, 1 understand that steps have been 
taken to push the work along as rapidly as possible, so as 
to give employment to the idle men. 

The work which the government has undertaken in- 
cludes new roads, electric-power installation, railway and 


several million dollars 


pre 


illumination, irrigation, the dredging of Cadiz harbor, 
together with the building of quays and breakwaters at 
the same port, railways in Morocco and the improvement 
of the port of Melilla.” 
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Current Prices of Shop Ma- 
terials and Supplies 








PIG IRON was quoted at the following prices at the points 

and time indicated 

Oct a Aug. 27, Sept. 20, 

19l4 1914 1913 
No. 2 Southern Foundry, Birmingham $10.00 $10.00 $10.75 
No. 2X Northern Foundry, New York 14.50 14.50 16.00 
No. 2 Northern Foundry, Chicago 13.50 14.00 15.00 
Bessemer, Pittsburgh 14.90 14.90 | 16.90 
Basic, Pittsburgh 13.90 13.90 15.40 

MISCELLANEOUS METALS—NEW YORK 

—- ~Cents per pound—— 
Copper, electrolytic (carload lots) 12.25 | 12.50 14.50 
, 31.25 | | 410.00 
Lead 3.75 3.90 4.35 
Spelter seton ». 30 } 5.75 5.05 
Copper sheets, base 17.50 18.00 20.00 
Copper wire (carload lot» 12.00 | 15.00 18.00 
Brass rods, base 12.87) 13.62} 17 00 
Brass pipe, base 15.25 16.00 21.00 
Brass sheets 13.125 | 13.87) 17.50 
Solder } and } (case lots) 17.37 20.00 25.4 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
Cents per pound 


Steel angles base 1.85 85 2 25 
Steel T’s bas« 1.00 1.90 2.30 
Machinery steel (bessemer) 1.8 1.85 2 O05 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


Cents per pound——— ™ 
o 7 ' 


No. 28 Black 2 70 & 3.10 

No. 26 Black 2.60 2.60 | 3.00 

Nos 22 and 24 Bl ck 2 ) e i) | 2 5 

Nos. 18 and 20 Blac} 2. 2.00 2.00 

No. 16 Black 2.45 2.45 | 2.85 

No. 14 Black > 35 2.35 | 2.75 

No. 12 Black 2.30 2.30 2.70 

No. 28 Galvanized , 70 3.70 1.20 

No. 26 Galvanized ,. 40 3.40 3.00 

No, 24 Galvanized $25 3.25 3.75 
COLD-DRAWN STEEL SHAFTING is sold to consumers 

at about 45% discount off list prices At that rate the net 

prices per foot are % in., 4.95c.; 1 in., 8.03c.; 1% in., 12.65c.; 

1% in., 15.29c., 1% in. 16.50c.; 15% in., 19.36c.; 1% in., 22.44c.; 

1% in., 5.79c.; 2 in., 29.28c 


OLD METALS—The following prices are quoted: Heavy 
copper, 10.75¢c light copper, 9.50c.; heavy machine composi- 
tion, 9.50c.; light brass, 5.50c.; brass chips, 8c.; brass turning, 
7.50c. 

MACHINE BOLTS are generally quoted to consumers at 
60% off the list price, but in the case of steady customers and 
big orders, generous concessions are being made At the rate 
of 60% the following net prices hold, at dollars per 100 

Diameter——————— 
Length \y \ 4 % A lin 
1% in : £0.68 $0.80 $2.08 $3.08 $4.20 $6.04 
2 in 0.71 0.85 2.24 3. 20 4.48 6.40 
wae Gliwceeuser 0.74 0.89 2.38 3.52 4.76 6. 7¢ 
5 Eacconaceess 0.77% 0.94 2.54 3.74 5.04 7.12 
BY im....... 0.81 0.99 69 3.96 5.32 7.48 

STANDARD PIPE continues unchanged The following 

discounts are allowed from store in New York 
Black Galvanized 
4 to 2-in 79% 70% 
2} to 6-in 78% 6o°, 
7 to 12-in. ‘on 75% 04°, 
At these discounts the net prices in cents per foot ars 
Black Galvanized Black Galvanized 
}-in 2.41 3.45 2}-ir 12.87 18.04 
1-in — 3.57 5.10 3-in 16.83 23.71 
1}-in 4.83 6.90 4-in 23 08 33.70 
1}-in : 5.87 8.25 ji 32.56 15.88 
2-in.. 7.77 11.10 6-ir 2.2 50.52 


DRILL ROD sells to consumers at the following discounts 


Third grade, 60 second gerade, 40 off and first grade, 
25 off 

At these discounts the net prices are is follows 

ROUND POLISHED DRILL ROD 
Price in Cents per Pound 
First Second Third 

Szie, In Grade Grade Grad 
49/64 to 1}-in.. 37.50 30 00 17.50 
33/64 to }-in $1.25 33.00 19.25 
7/16 to 4-in 15.00 36.00 21.00 
0.178 to 0.4218 ; 1. 25 15.00 26.25 
0.125 to 0.170 62.25 10.80 729.05 
O101L to 0.120 67 4.00 31.50 

COKE—The market is dull For the best grades of furnace 
coke $1.60 to 1.65 is demanded for prompt shipment; for 72-hr. 
foundry coke, $2 to $2.10 is demanded 
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METAL WORKING 
NEW ENGLAND STATES 

iron founders, Boston, Mass., 

construction of a 50x100-ft. 

tantoul, 


The Hunt Spiller Corporation, 
has awarded the contract for the 
core-room on Dorchester Ave. Andrews, Jacques & 
Archs., prepared the plans. 


The Pelham Realty Trust Co., 16 Pelham St., Boston, Mass., 
has Obtained a permit and plans to erect a gargae. 

The United States Fastener Co., 64 Vale St., Boston, Mass., 
plans to erect a brick factory. 

Frederick J. Rockwell, Bowdoin St., Dorchester, Mass., plan 
to erect a one-story 50x80-ft. garage to cost $10,000. A. J. 


Arch. 
Foundry Co., 


Carpenter is the 


The Salem Iron Salem, Mass., is constructing 


i new plant on Derby St. 
It is reported that the Eagle Iron Foundry Co., Salem, 
Mass., will rebuild its plant on Canal St. 


Mass., has purchased a 


Zina Goodell, Lafayette St., Salem, 
r one-story machine 


site for a two-story salesroom, ‘puir shop, 
shop and a one-story 60x104-ft. garage. 


W. Girard, owner of the Charlton St. g: 
Mass., has had plans prepared for a new ga 

M. C. Barrett, agent for Metz cars, Springfield, 
had plans prepared for a two-story garage, to be 
at 600 State St 


irage, Southbridge, 


rage. 
Mass., has 
constructed 


The combined wheelwright and blacksmith shop, planing 
mill, g~arage and hydraulic cider mill of Alfred Johnson, 
Providence, R. I., were destroyed by fire Sept. 16. 


Norwalk, Conn., plans to 


The Neptune Hardware Mfg. Co., L 
East Side. The estimated 


erect two factories on Keyser Place, 
cost is $11,600. 

is building a 25x50- 
its storage ac- 


Seymour, Conn., 


The Seymour Auto Co., 
which will double 


ft. addition to its garage, 
commodation. 

Plume & Atwood, manufacturer of brass goods, Waterbury, 
Conn. has awarded the contract for the construction of an 
addition. Noted Sept. 24. 

MIDDLE ATLANTIC STATES 

The Niagara Machine & Tool Co., Buffalo, N. Y., will erect 
a one-story addition to its plant at 126 Chelsea St., to cost 
$6000 

The Remington Arms & Ammunition Co., Ilion, N. Y., 
has awarded a contract for the construction of several build- 
ings as an addition to its plant. Noted July 30. 

The Oswego Machine Works, Oswego, N. Y., 
bids for building an addition to its machine shops. 
is Pres. 

Louis N. 


will receive 
Neil Gray 


Millman, Troy, N. Y., is preparing plans for a two- 
story garage, 37x65 ft., for the Troy Gas Co. 

The W. D. Haines Co., Camden, N. J., 
for the manufacture of agricultural implements. 
Haines is Pres. 

The contract for constructing the building for the Victor 
Talking Machine Co., Camden, N. J., has been awarded. Noted 
June 25. 

Fire, Sept. 20, damaged the factory of the Clark 
Razor Co., Newark, N. Loss, about $5000. 

Press reports state that the plant of the East Jersey Pipe 
Works, Paterson, N. J., will be rebuilt at an estimated cost 
of $300,000. 


will erect a plant 
William D. 


oo 


Blade & 


We are officially advised by the Northern Equipment Co., 
Erie, Penn., that it is in the market for a new or second-hand 
6-ft. boring mill. 


have purchased 
Alexandria Sts., 


Ford agents, Latrobe, Penn., 
between Ligonier and 

garage. 

Stokes Machine Co., Philadelphia, Penn., 
brick addition to its machine shop. 


Philadelphia, Penn., will build a 
Broad St. and Chelton Ave. 


Ross & Steele, 
the Albert property 
and will construct a public 

The FF. J. 
build a two-story 

Charles W. Snyder, Jr., 
one-story 44xS80-ft. garage at 

H. Fryman, Philadelphia, 
for the construction of a two-story 
and Race St., Philadelphia. 

PrP. R. Dillon, 
will erect a one-story 
Ave., to cost $7,000. 


will 


Penn., is having 
61xS87-ft. 


plans prepared 
garage at 22d 


has obtained a permit, and 
Dallas 


Pittsburgh, Penn., 
fireproof commercial garage on 


Wilkes-Barre, Penn., will establish 
a plant for the manufacture of zephyr pistons, which are used 
in motor cars. The company will also manufacture machine 
supplies, devices and appliances for automobiles. Ernest W. 
Wridgeway is Mer. 


The Wridgeway Co., 


awarded for the construction of a 
at 443 St. Mary St., Baltimore, 
Miller and Mrs. C. Schelhaus. 


Contracts have been 


brick public garage, two stories, 
Md. The owners are Mary FE. 


SOUTHERN STATES 


The Southern R.R. Co. has 
construction of a coal handling 
Ss. Cc. The cost will be about $450,000. 

The Ford Motor Co., Detroit, Mich., 
142x300 ft., four stories at Atlanta, Ga. 
May 14. 

The Louisville & Nashville R.R. Co., Nashville, Tenn., has 
commenced construction and improvement work at its Rad- 
ner Yard, near Nashville, including the construction of a new 
roundhouse and repair shops, to cost approximately $750,000. 

The Buchanan-Lyon Co., Campbellsville, Ky., is building 
a garage. A repair shop will be equipped. 

Frank D. Anthe, Covington, Ky., will equip an automobile 
repair shop at 411 Madison Ave. 

J. J. McGuff & Co., Lexington, 
for a sheet metal repair shop. 

Kirk Bros., Maysville, Ky., will erect a new building, 
which will be equipped for a garage and automobile repair 
shop purposes. 


awarded a contract for the 
yjlant and dock at Charleston, 


is building a factory 
Noted Feb. 12 and 


Ky., will need equipment 


MIDDLE WEST 


\ Ohio, has awarded contracts for the 
construction of a brick garage, to cost $75,000. 

The Dunham Co., manufacturer of lawn mowers, will re- 
build its plant at Berea, Ohio, which was recently destroyed 
by fire. ‘ 

The 
brass goods, 


P. A. Myers, Ashland, 


Messmer Manufacturing Co., manufacturer of 
located at 1120 Bank St., Cincinnati, 


Andrew 
temporarily 


Ohio, is remodeling its old plant on Patterson St. 
H. Ley & Co., Cincinnati, Ohio. iron manufacturers, are 
planning the construction of a factory addition to their 


plant. Howard M. Ley is Pres. 
The Standard Welding Co., Cleveland, Ohio, is erecting a 
third addition to its plant. The structure will be of struc- 
tural iron, with corrugated asbestos, metal reinforced roof- 
ing and siding, 60x240x30 
Frank D. Skeel, 213 Vickers Bldg., 
awarded the general contract for a 


Ohio, has 
50x170.-ft. 


Cleveland, 
two-story, 


ractory for the A. R. Davis Motor Co., 2034 Euclid Ave., 
Cleveland. 

The Buckeye Engraving Co., 1359 East 94th St., Cleveland, 
Ohio, is preparing plans for a two-story factory, 48x108 ft., 
for the Brown Fence & Wire Co. Estimated cost, $50,000. 
James Brown, 6532 Juniata Ave., Cleveland, is Pres. 

The Leisy Brewing Co., 3320 Vega Ave., Cleveland, Ohio, 


is having plans prepared for a two-story, 100x120-ft. garage 


Estimated cost, $50,000. J. Russ is Supt. 


The contract for the construction of an automobile assem- 
bling plant at East 117th and Euclid Ave., Cleveland, Ohio, 
for the Ford Motor Co., Detroit, Mich., to cost $500,000, has 
been awarded. 


Hilt & Keating, agents for the Ford, Allen, King and Hud- 
son cars, at Fremont, Ohio, are planning to erect a garage on 
the Door property on East State St. 


A. B. Shetter, Hamilton, Ohio, agent for the Buick cars, is 
constructing a public garage on High St. 


The Chamber of Commerce, Mansfield, Ohig, announces 
that a new industry has been secured for the city. It will 
be a sheet steel factory. The plans involve the purchase of 
the plant located on Bowman St. known as the National 
Rolling Mill, and an addition will be erected at once which 
will be larger than the present plant. 


A $10,000 brick garage will be erected for the St. Francis 
de Sales Cathedral congregation on its property at 2547 Col- 
lingwood Ave., Toledo, Ohio. 


Capelle & Thurgood, Archs., Evansville, Ind., are com- 
pleting plans and _ specifications for a machine shop and 
automobile garage to be constructed at Eldorado, Ill. 

The Kelsay Hame Co., Evansville, Ind., will purchase 


equipment for a new foundry. 


Ellis Auburn, Princeton, Ind., recently purchased the La- 
gzow Hotel property and will remodel it into a garage. 


The contract for the construction of a three-story, 53x80- 
ft. factory on Woodbridge St., Detroit, Mich., for the Stod- 
dard-Jackel Machine & Tool Co., has been awarded. Esti- 
mated cost, $17,000. 

The Safety First Motor Car Co., recently 
Kalamazoo, Mich., will construct a plant at Plainwell, 
for the manufacture of automobiles. 

The Clinton Steel & Wire Co., Chicago, IIL. 
site for the construction of a $60,000 factory. 
6900 Yates Ave., 
East 77th St., Chicago, IIL, 


organized at 
Mich., 


has secured a 


will build a one-story 


G. G. Brandenboy, 
to cost $11,- 


brick garage at 2477 
000. I. Cohn is Arch. 


The Chicago & Alton R.R. Co. will build a $20,000 round- 


house at 3700 California Ave., Chicago, lll. E. H. Fragman 
is Arch. 
G. G. Brandenboy, 2411-13 East 7ist St., will 


Chicago, II1., 
build a one-story brick garage, to cost $11,000. 
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The Packard Worm-Bevel Gear 
Machine 


EDITroRIAl 


SY NOPSIS—The te ri “worm-bevel” gear is a na 
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CORRESPONDENCE 


Rilgram machines, a detailed description of parts ot 








applied loa special Lyjpre of bere ir used in IN CONE than those « hanged or added im the shops of the Pac Kill 
an automobile drive. The culling of f is lype re / S Motor Car Co., Detroit, Mich... will not te wrivell, start 
consid rable care and speciall / equipped machines, ai l some Three years ago with the machines referred to, 
lhe product is are markably HOt less and smoot -running Various atta hments have been added and the mechanisn 
combination of gear and pinion. The machines used to changed to suit conditions, under thi SUperVIsIOn al 
rough oul and finish the teeth are standar machines direction of the assistant factory manaver B. W. Burts 
allered and filled with special attachments designed and and department foreman Charles E. Derr. There are 12 
applied in the factory. The cull JOTS re en sta machines used exclusive ly on spiral Worth voars and }) 
ardized, which reduces the sharpenin ane selling difft ions, but owing to the fact that the attachments am 
cullies to a minimum. various Improvements have all been added under the pu 
x and stress of urgent manufactur demands, the m: 
Owing te the fact that the Packard worm-bevel cea hines used for similar work are not all exactly alike, 
evenerating machines are adaptations of the well known — though the principle is the same in each case, as the «k 
scriptions and halftones will show 
To convey a perfectly clear idea as to what is meat 
by worm-wheel gears, a differential driving gear and p 
ion are shown in Fie. 1, and the detail in Fig. 2 Th 
may be taken as typical examples, though several dill 
ent sizes are mac 
Tune First Machin 
As p iously stated, the necessary changes have bee 
miracle standard mia nes, so that the setting for thi 
cone angles, indexing, feeding a other functions Is cal 
ried out in the regular way, thr inges being made sim 
ply to make the cutting tool take such a path in cutti 
to pros ea curved tooth instead of the usual straight 
on Since the cutting end o e Bilgram machine 
practically a cra shaper, the tool regularly moving. In 
straight line ird and back, the attachment provide: 
d to give the tool head a cross movement-as it tra 
eled, to conform to the tooth outline which is) curve 
1 } lk wu in. diameter | is done by the ad 
Fie. 1. Packarp Dirrrrentian Driving Gear AND tion of a cam-operated cross-slide, as shown in Fig 
PINION and more in detail in Fi | 
A®.MACHINIST 











Rra. 3. Titr First Macttwr Tern 
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Fia. 2.) Derarts or A Driving Gran anp PINION 


This was the first machine used and it differs consid cam-slotted plate A is bolted to a bracket DB, which is 


erably: from the subsequent ones. It is shown because — turn bolted solidly to the bed of the machine. An arm 
the cam attachment is in full view and will give the reader = (© Is secure] wilted to the cross-slide on the end of the 
a clear idea of the cross movement. As can be seen, the ram. A roller on the end of this arm fits into the cam 











ot 











Now Usep Fie. 6. THe IMPprRovED MAcHIN} 


ic. 5. Tyrer or Macnint 
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slot, so that as the ram moves, the head is given the nec- 
essary cross or curved movement. the 
tachment in this experimental form, while producing good 


The use of at- 
gears, soon showed that a number of changes were needed 
to give the best results in actual manufacturing work, 
sc the next machine was made as shown in Fig. 5. 


Tue Present Form or THE MACHINE 


Here the cam plate has been placed out of sight un- 
derneath the cross-slide. An automatic tool-return relief 
has also been added, together with several tool acd just- 
taken 


ments and setting devices, which will be up in 


MACHINIST G19 
Tue Too. Lirr 
the work 


The segment A 


tool clear of 
Fig. 7. 


The mechanism for lifting the 
on the return stroke is shown in 
moves up and down as the ram travels and through a 
chain of spur and bevel gears, gives a rocking move- 
ment to the universal-jointed shaft B and the cam C. 
The cam is made so that on the forward stroke, the tool 
apron rests on its seat but on the return stroke it is tilted 
so as to raise the tool clear of the tooth being cut. Be- 
sides the universal joints in the cam shaft, it is also tele- 
scoped to allow for the changes in length caused by the 


cross-slide, 


movements of the ram and 























Fic. 8. Tur Swinorne-Arm Type 











A FINisuep ann A Roveurp-Ovr Ser 


detail. 
force the tilting index head 
tlirust of the tool in the tough steel of the gears being 
cut. 

In Fig. 6 the parts of interest are shown on a larger 
B;: C is the 
spring used to keep the roller under the cross-slide in 
firm contact with the cam slot, ) is a spring used to snap 


At A a heavy bracket has been added to relne- 
against the severe twisting 


scale. Setting gages are shown at A and 


hack the tool apron, # is one of the screws used to give 
the tool accurate side adjustment, and F and the arm 
on which it is set are used to adjust the tool holder so as 


to give the proper clearance for different jobs, Gis the 
for t 


cam by whi h the tool apron and tool are raised 


return stroke. 
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Tue Curtinea Toots Usep 


Fia. 10. 


Another form of the machine, in which the cam and slide 
Fig. 8. This 
is used at present on some of the smaller sizes of PINIONS, 
With the exception of 


are replaced by a swinging arm, is shown in 


and is one of the earlier forms, 


the use of this substitute for the cam, the machine i- 
practically the same as the others. 
Tut CUTTING TOOLS 
It must be understood that the machines just shown do 


not finish the teeth from the solid at one setting. Both 
gears and pinions are first roughed out close to size and 
then the opposite sides of the teeth are finished with 
different tools. In Fig. 9 


zt the left and a roughed-out set at the right. 


a finished gear and pinion ar 


The 


Show! 
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ut to about 


driving side of the gear teeth is roughed ¢ 
0.030 in. and the coast side to about 0.015 in. of 


“IZ, 


finish 
These measurements are only approximate, how- 
ever, as the rough curve of the tooth differs somewhat 
from that of the finished. 

The finishing tools used for the opposite sides of the 
The two at the left with the 
longer bevel, are used to finish the drive side of the gears, 


teeth are shown in Fig. 10. 


and the others at the right with the short bevel, for the 


coast side. These tools are vyround all over to exact si e, 
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One is 
for setting tools for regular straight-tooth bevel gears, 
and the other, in which the tool is shown, is for setting 
hoth tools for worm-bevel gears, the tools being set to 


this slide are what look like two big tooth cuts. 


the side of the gage slot corresponding to the side of th: 
tooth to be ¢ ut. 
sliding gage would be of no value unless set out exact) 


As the cutting tool is at an angle, this 


the same distance each time. For this purpose, the dis 


tance piece J is used, the bushed hole in it being slipped 


over the pin # and the other end butted against a ground- 




















+ GAGES 











Kia. 13. Rougu MiInuing A GEAR 


and the cutting edges are sharpened in 


thev 


vs so That 


are all exac thy alike. 


SerTrinae THE TooLs 


The setting of the tools is exact, and gages A, (, D 
and #, Fie. the 


11, are used to set the cutting edge ol 
tool the required distance out. and 


in the right position. 
In the first place the latch A, bolted to the top of the bed, 
Is pushed down into the slotted bracket B on the ram. 
This the When the 
latch is held up out of the way by a as shown. 
Next the slide # is pulled out. This slide 
into the top of the bed and when not in use, is pushed 
f the wav. 


locates ram endwise. not in use, 


sprine. 


is dovetailed 


} 


hack close to the end out o the end o 











mt ‘ a ¥ b= a 
. phe RR 44 Whi 





Pig. 14. Rover Mintuine a PINton 
S ee] Dick scl ito 1 end of thy hed ol the machine. 
Ih Ss gave Is shoWnh Th positon mn Kic. 12. The remain 
¢ gage is now slipped over the end of the tool block as 


shown, and the end of the tool is butted against the hard- 
front of it. T 
res arpened tools only 


different jobs, adjustment also has to be made for clear- 


ened-steel piece In he foregoing applies to 


, as in setting up the machine for 
ance: that is, the angle at which the tool projects from 
head must be adjusted to suit the teeth to be 


the eut, 


» ‘ 
RovuGguine Ov 


There are two ways of roughing out the teeth of hoth 
vears and pinions. One is to work them out in a 


+ the other ic ta mill 


wa\ 
them 


ty, tl Srichine ane 
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The former gives a tooth closer to the true form, but the — slightly before tl 


¢ locking pin is allowed to drop dow: 
latter is a quicker method. The milling is done on Brow) again. In this way, it slides along the edge of th 
& Sharpe millers, fitted with special inserted-tooth mills disk as the lever is pushed to the right, and drops into 
and index heads. The mills are of the same diameter,- the succeeding slot at the proper time. The spindle i» 
2035 in., as the circle of the tooth curve. again locked and the next tooth milled. 





TESTING GEARS 


\fter the rears are finished, they are carefully tester 
or their smooth running qualities with master mates, 
as shown in Fig. 16. For this purpose, carefully eali 


brated sets of gears and pinions are kept as shown in the 


upper part of Fig. 17. The straight-toothed bevels, shown 
an the lowe 4 shelves, are jor some o thie older models. 
hia ly are Kept or relterence, 


Algebra--What Has It To Do 
with a Machimist? 
By Ke. UL. isu 


(One almost certa wavy to separate a Inachihist tron 


his money is to sell him a correspondence course in math 


matics, consisting mostly of algebra. He falls for it be 
cause he has seen so many men with a technical educa- 
tion write out some mysterious formula like a h 

and appear to use it about his work. If he asks about it 


i? Is eravely informed that that is alvebra. Because if 


s mvsterious he puts a larger value on it than it reall 


i 


as and he is proportionately willing to cough up for the 





eans of learning it. Then he finds that there is nothing 








tot, he cannot see a Cit ter im, which is natural 


Fie. 15. Deraris or tik Inpex Trap because it has none. Then he gets disgusted and throw: 




















Fig. 16. Testing ror SMOOTIINESS Fig. 17. Sets or Masrer Gears AND PINIONS 
* 
A miller fitted for roughil vr-Outl vears Is show) ! ‘ig. the stuff in the corner, leht i}) S pipe and rates al 
13, amd one for pinions in Fig. 14. The principle of the — cducat 1 the same class, 
it dex head is the same for both. so a description of the one The picture is not over-drawn, neither is it overst 
used for pinions will suffice. The spindle of the head, ping the bounds of truth to say that algebra as a use 


vw. 15, is low ked or ul low ced 1 meals of le ver A tool las about as littl alin vr horsepower spent 


Ii 
When a tooth is milled and the blank is to be indexed for — studying it as any of the studies that a workman might 


tlhe next one, the spindle is unlocked, then the lever B take up. 

is pushed to the left till it strikes and moves over the There are problems that cannot be done by arithmetic, 
the pin (. This causes the lever in which the pin is set uit there are also problems that cannot be done by alg 
to rock and push up the latch pin D. At the same time ira and some that are not worth doing at all. 

the end of the dog # drops into the next slot. The pro Take the old catch problem—If you have a piec 


portion of t vurts is such that the slotted disk is turned — steel 40 In, iw to be bent up inte a right-angled triangl 


i 4 
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the short side of which is 10 in. long, where will the other 
bend be made? This problem can be easily worked out 
by algebra and not so easily worked out by arithmetic, sim- 
ply because the arithmetics no longer teach the prod- 
uct of the sum and difference af two numbers is equal to 
the difference of their squares. But the easiest way to do 
it is to draw a line on a board 10 in. long, draw a long line 
at right-angles to one end, Fig. 1, and then with nails at 
A and B, and a third in one hand, 
is just 40 in. long, around the three nails, till it is tight 
Then measure it. 


draw the string which 


and then drive the third nail in at C. 
A PropLeM IN GEAR DIAMETERS 


Another and a more practical problem is that of find- 
ing the proper diameters of two gears which shall have a 
given center distance and a given ratio. Suppose that 
in Fig. 2, the given centers are A and B, and that they are 
10 in. apart. We also have given a speed ratio of 2 to 1. 
These particular dimensions make the solution almost 
instantly obvious to anyone that has dealings with gears, 


but they serve to illustrate the principle, A technical 


"ei 
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fig. 1 PrRoBLEMS FoR AN ALGEBRAIC SOLUTION — Fila. 2. 


graduate would immediately make this a problem in alge- 
bra, and he would get his results quickly and easily. He 
might on the other hand, resort to his drawing board and 
use geometry in the way indicated further in Fig. 2. That 
is he would lay off a line BD, say 4 in. long, at about 45 
deg. to AB and then extend it 2 in. more to C, then BD and 
DC will be in the ratio of 2 to 1 which is the given gear 
ratio. Then he would draw the line CA and another one 
parallel to that through Y) which would cut AB at £. Then 
he would draw circles through # with centers at A and B 
and they would be the pitch circles of the required gears. 

When he had gotten that far he would see that he had 
simply obtained a proportion and that is BD:BC::BE:BA 
and that he could figure this out at once by arithmetic. 
Then he might write it down in his notebook and forget 
all about it till the next job of that kind came up and he 
would have to figure it ali out again because he would 
have lost his notebook, and he would be uncertain, with- 
out the figure, as to just what the ratios were. 

Here are two examples, and it is really hard work to 
dig up more that are not rather far-fetched for the use 
of a machinist. If there are more which cannot be solved 
without the aid of algebra, readers will be doing a favor 
f they bring them out and let us settle the status of al- 
vebra. 

There is another phase of this question that is of in- 
terest to all mechanics, and that is the handling of a for- 
mula, for a formula is really an algebraic equation. If 
we see 

N +2 


D=-; 
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we know that it means that the outside diameter of a gear 
is found by taking the number of teeth, adding two, and 
dividing by the diametral pitch. This seems simple 
enough, but it is part of algebra just the same, though a 
simple part. 

Any man who has to deal with formulas should under- 
stand how to solve them for any one of the unknown quan- 
tities. This one as stated is solved for D. One should 
be able to solve it for V and for P as follows: 

N = DP — 2 
pan? 
dD 

‘These appear to be new formulas, but they are the same 
old one so arranged as to give the number of teeth in 
terms of the outside diameter and the pitch, and in the 
last instance the pitch in terms of the outside diameter 
and the number of teeth. These are just as useful forms 
as the first one. Anyone that uses formulas should be 
able to make these simple changes, but beyond that, alge- 
bra has little more value than a game of solitaire. 

x 
Continuous Milling with.a Cam 
Attachment 
By Water J. Rice 

A Browne & Sharpe cam-milling attachment has been 
put to good use as a continuous milling device in our 
works. Under the direction of our superintendent, I de- 
signed several milling fixtures to be used on the attach- 
ment. 

The illustration shows one of the simplest. The piece 


to be milled is shown at A, the work to be done was to 





FIXTURE 


A Continuous MILLING 


mill the slot shown at J, which was cored %& in. wide and 
finished I, i. 

The fixture was made of two parts, C and D. The part 
(isa threaded at # to fit the spindle of the 
cam-milling attachment and carries the locating pins F 
and the stop pins G. The part J) is a machine-steel 
plate bolted fast to C and carries the setscrews J/ spaced 
xo as to come directly over the work, which is shown in 
The operation of the fixture can be easily 


casting 


position at I. 
understood from the illustration. 

The work is placed in the fixture against the locating 
pins F, and stop pins G@, and held in place by the set- 
screws HT, The fixture revolving feeds the work to the 
cutter. After the parts have been milled they are re- 
moved and new ones put in. The operator works on the 
opposite side of the fixture from the cutter. 
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Methods and Records of a Small 
Shop--] 


By Wittiim C. Grass 
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Fig. 1. SpecraAL Desk ror Suor Recorp Rig. 2.) Tray or Specian Desk, StrrowinG Carps AND 


Carbs GUIDES 
manufacturing a variety of complicated machines, and — have endeavore » adhere str » commercial stened- 
although JT do not claim that thev are applicable to evel ards in card and paper sizes dvantages of wl 
small plant in a similar line, I do claim that the system — ere too obvious to require « natiol 
is outlined is elastic enough to admit of a great man 
’ ~ . % ‘ SITOP 4 OLLECTION A&YS 
ariations without departing essentially from its dlis- 
tinetive teatures, \l! ecords concerning the manu turing ) % 5 
For the successful operation of this system, it is neces- bOr thachimes, and the s yn mit OF EXTRA parts, 
sary that the plant be governed from one department, ¢ ds o whines shippe stockroot ecords and pat- 
nown as the Manufacturing Order Department. This ern records ar t in the Manufa ng Order De- 
department should be under the supervision of a man — partment The facto outine is la out in sucl 
familiar with shop methods, drafting-room procedure manner that the material fro the reeords a 
and general business methods. He should be responsibl compiled comes to this department through a shop « 
for the administration of the department, although the lection system. 
actual clerical work may be carried on by one or more \t every department foreman’s desk, In C slock- 
clerks. This department should ave esponsible charge oon n ( draft ne roon rie 4 other conve 
of the stockroom, patterns and drafting-room records, aces in the shop are boxes or wire baskets ma 
nad should serve, To a limited extent. im the capacity of “Office.” \ | orders, requisitions, ¢ neve cards, ] nie 
planning department when the plant is not large randa or other data are deposited in these recepta 
enough to afford a separate department for this work. It for collection by a boy, who goes through the sho 
lieve the foreman of all responsibility bevond regular intervals during the da He takes everythin 


should reirweve 
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to the Manufacturing Order Department, where it is 


st parated and redistributed to the proper departments. 


DEFINITIONS OF PARTS 
All machines are composed of manufactured parts, 
purchased parts, unit assemblies and commercial parts. 


A manufactured part is any part on which special work 
is to be done in this shop or in another shop under in- 
structions from this company. It bears a part number. 


A purchased part is a specialty of one piece or many 
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hig. 5.) Specimen Srock Carp Recorp—AcTUAL SIzt 
or Carp, 5x8 IN, 
pleces purchased ready for use, It must bear a part 
number, and the drawing shows sufficient data for the 


information of the purchasing department. A commer- 


cial part is any standardized part obtainable commer- 


cially from concerns dealing in parts of a similar nature. 


Such a part does not bear a part number. Parts such 


a machine serews, bolts, nuts, 


as setscrews, capscrews, 
washers, keys, taper pins, cotter pins, and the like, are 
considered commercial Commercial parts are 
listed on the detailed drawings of the parts with which 
If the which a 


is associated is used in an assembly 


parts. 


they are properly associated. part with 
commercial part 
unit, then the commercial part is not listed on the detail 
of the part itself, but is called for in the assembly unit. 
When a commercial part is listed with 2 number-bearing 
part, it is understood that it is to be assembled with it 
and carried in stock in that form, so that when the piece 
is called for by its part number, it will have the com- 
attached to it or contained in it. 


mercial part 


Fines For Strock-Recorp CARDS 


As there was no desk made by any of the manufac- 


turers which met the requirements of this system, the 
one shown in Fig. 1 was designed to meet our particular 
so that the trav may 


needs. It is made in two sections, 


Le lifted from the legs for convenience in storing in a 
vault against fire. The trays are made such a depth that 
one can be put on top of the other without injuring the 
The sliding desk can be lifted off when not in 


~ left 


cards. 
the tray 


open to make it more sanitary, and also lighter to handle. 


The 


form, with the back open and the other three sides formed 


LSC, lt will be noted that the bottom of 


individual card trays are madc up in skeleton 
Iyy bending a piece of thin sheet steel around a wooden 
base. T'ravs for the various sizes of cards are made in 
proportion, blocking up under each end so as to keep 
the tops of the cards in the same plane 

It has been found most convenient to use pressboard 
vuides numbered 100, 200, 300, with the tab extending 
the whole length of the guide, and blue guides numbered 
These are 


IStOns., 


GO and SO for intermediate div 


Fig. 2. 


%0 40 


clearly shown in Guides with celluloid projec- 
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tions are much more serviceable than the plain ones, al- 


though the first cost is greater. 
Srock-Recorp Carps 


The siock-record card used for num er-bearing parts 


is a combination ol the follow-up or process card and 


perpetual inventory card used in many more elaborate 
BVSTeIIS, 

In a small plant, however, where the cost of a follow- 
up svstem is prohibitive, this combination ecard is recom- 
mended as a highly ellicient substitute. 

Stock card EB &6 (see Fig. 3) will serve as a simple 


fy 
Lrom 


of the method of keeping the record of a part made 


] 


a casting, the pattern and part number being the 
that the card 


sale 


in every case. Referring to portion of 


headed “Raw Stock.” it will be seen that on 7/1/13 the 
inventory shows a balance of 4 castings, which is less 
than the raw-stock minimum of 5 given on this part. 


On 7/2/13, therefore, 20 castings were ordered on pur- 
order No. 
the 


By looking up the order, the foundry 


chase 15.500, the reason for ordering so man\ 


heing that finished stock was also low at this time. 


from which thy 


were ordered can he ascertained if required. 


castings 
Referring to the finished-stock side of the card, the in- 
(On SS 12. on No. 


balance of 2. 


ventorv shows a balance of 5. order 


ss » ° ! . 
7642, 3 parts were delivered, leaving a 


\s this is below the finished-stock minimum established 


lor this an order was put into the shop on the 


part, 


same date to machine 20 parts. ‘To machine these 20 


ee os 


ERECTION BULLET 


MISC. 
MACH- JOB 


RPAL-G4S 


B R F R | N-PRESS | 
MACH- JOB |MACH- JOB |MACH- JOB 


be 
cave yor 1OY © 
#3 -9573 











Fig. 4. Buuuerin Boarv vor Jon NumMBERS 
parts, it is necessary to deliver 20 castings from raw 
stock. Therefore, the entry d 12, 20 delivered on the 


indicates that there is an order in the 
The dash (—) 
indicates that the job number is the same as the part 
Now if there 


were four castings on hand and an order is issued To 


Raw-Stock side, 


shop to machine 20 parts. arbitrarily 


number. (See heading Job Numbers.) 


machine 20, there would be 16 castings less than enough 


ti) complete thy orce r, On, expressed algebraically, the 
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balance on hand is —16. As the card shows that there 
are 20 castings ordered, the clerk immediately sends a 
hurry-up call to the foundry, with the result that 8, 3 
and 10 castings were received on the fourteenth, fifteenth 
and sixteenth of the month, respectively. The last lot 
of castings, 10, not only made up the shortage on the 
shop order, but left a balance of 5, which was the quan- 
tity on hand when the next semi-annual inventory was 


taken. There is no attempt made to keep a balance of 
raw material other than castings. Referring to the 


Finished Stock portion of the card, it will be noticed 
that this job of 20 was received all finished on 8/30. 

The column headed “Mach. No.,” under the general 
heading of Finished Stock, is used for the serial num- 
bers of machines for which parts are sent out. For ex- 
ample, on 10/22, on order No. 8124, 1 part was deliv- 
ered to be used on machine No. 72. The value of this 
information for record purposes will be readily apparent. 

This card is referred to in other parts of this article, 
and should be studied carefully. 

The keeping of a balance is a constant telltale to the 
clerk of the condition of the stock, at the same time con- 
stituting a perpetual inventory. For example, on card 
FB 86, on Aug. 14, there were —8 castings in raw stock. 
If an inventory were taken on this date, the process 
would be to deduct eight times the value of the casting 
from the total value of the raw stock. This deduction is 
balanced by the “in-process” job of 20, which is taken as 
20 castings plus the labor when the actual number of 
castings was only 12. Thus the inventory value of the 
sum total is correct. 

Jos NUMBERS 

For manufacturing parts of machines for stock, the 

job number is the same as the part number. When it 


vet the cost of the individual 
of a machine, a blanket order is issued for the machine, 


is unnecessary to parts 
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SPECIMEN Datty Time Canp—AcTUVAL SIzez, 
ix? IN. 


Fia. 5. 


and all work done on that particular machine is charged 
against that job number. All work, as far as possible, is 
done to blueprints or drawings, to each of which is at- 
tached an order giving all the information which the 
workman will require in making the parts shown. When 
the job number is the same as the part number, the 
order is stamped accordingly. In the case of the erect- 
ing of machines, a bulletin is provided on the erecting 
floor, giving the job numbers for the erection of the 
various machines. Employees, when not working to in- 
dividual orders, get their job numbers from this bulletin 
board, shown clearly in Fig. 4. 
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The workman’s daily time card is shown in Fig. 5. 
Each employee is given a number, which, together with 
When start- 
rings in on the time clock 


his name, appears on his daily time ecard. 
ing work in the morning, hi 
filling in operation, job number and 


in the first 


quantit) 


Space, 
i 


received, As soon as the parts are finished, he 


rings out in the second space, 


filling in on the ecard the 
] 


quantity forwarded, at the same time ringing in third 


space on his next job. In this manner, a complete ree- 


ord is made of the parts or jobs on which each employee 
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MANUFACTURING OORDER OR 
TUAL SIZE 


Mia. 6. 
OXO IN, 


Quantities received defective, 
spoiled and forwarded must be filled in when working 
held responsible for the quan- 


works throughout the dav. 


on parts, and workmen art 
tities they fill in on their resper tive cards. 


MANUFACTURING OrpERS orn WorkK TAGs 


The manufacturing order or work tag is shown in 
Fig. 6. 
Manufacturing Order Department, the 
attached by the stub to the 
the blueprint or drawing, the 
office requisition for the 
order. The print and its 
pany the work through the shop to the stockroom. Upon 
its arrival in keeper fills in 
the date, the amount and his name in the spaces pro 
vided, after which he tears off the tag along the dotted 
lines and files in a for collection. The blueprints 
are returned to the blueprint room to be used over again. 


made out 


These orders are in duplicate in the 


original being 
right-hand corner of 
acting as the 
to fill the 
must 


lowe! 
duplicate 
required 


; 
STOCK 


raw 


| ) 
attached order accom- 


’ 
STOCK 


the stockroom, the 


box 


‘hese orders or work tags must be ready for the next 
collection following their receipt in the stockroom. 


separated from its 
blueprint until the work has been completed and received 


in stock. No 


Under no circumstances can a tag be 


work cal ly clone on 


a number-bearing 
part without a print or drawing with an order attached 
as specified above. 

After the original of the work tag has been returned 
to the Manufacturing Order Department, where it starts, 
the information is posted by the clerk, who sees that the 
cards agree as to the quantity finished, signs the tag as 
being recorded and disposes of it in a manner to be ex- 
plained. 

The duplicate of the work tag is retained in the Man- 
ufacturing Order Department, and is used by the clerk 


in posting on the cards quantit and date started. lt 1s 
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then filed in a tray for 3x5-in. cards, which will be ad- 
to the tray containing the part cards bearing the 


same svmbol, where it is easily accessivle 


jacent 
for reference. 

\fter the job has been completed and the original 
work tag returned to the Manufacturing Order Depart- 
ment, the duplicate with the original is forwarded to 
the cost department, the duplicate serving as a requisi- 
tion as previously explained. 

When a part has to be purchased complete, a blueprint 
of the part with a work tag attached is forwarded to 


Where the 


“Purchased” is 


the receiving department. tag calls for job 


number, however, the word stamped. 


received in a jine 


the under 


This indicates that the piece is to be 
Qn the 
the purchase order number is filled in by the 


ished condition. lower part cf fav. 


Remarks,” 
clerk in the Manufacturing Order De 


to assist 


martment 
the receiving clerk in identifving the when re- 


When 


in stock is ordered for a part, the job number is put on 


parts 


ceived. material which is not ordinarily earried 


in the regular way to show that there is to be work done 
on the and the 
stamped “Material Ordered,” followed by the purchase 


piece, under “Remarks” work tag js 


order number. 
Work tags 
dilferent 


ure used in ditferent colors to represent the 


standard machines to facilitate handling the 


prints in the shop. Red is the color used to indicate 
rush orders irrespective of machines, and white is used 
ior all unit assemblies. 

The fact that parts are ordered complete ready for 
use is noted on the stock cards in the “Ord’d” column 
under Finished Stock. See Fig. 3 for an example in 
which the last entry shows that on April 1914, on 
Prue hase order No. 14,697, 25 parts were ordered. This 
indicates that this lot of 25 pulleys is to be purchased 


all finished for use, while the other entries, as explained 
above, show that castings were purchased and machined 


on the premises, 


Novel Method of Machining 
Parts for Small Electric 
Motors 


The illustration shows workholders used in facing both 


sides of motor frames, 6 in. diameter by 314 in. wide, 
. { 


and their end casings and feet. 
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The sides of frames A and the end casings B are 
ground by the Besly rotary process, using the workholder 
shown at C. The motor feet are ground after they are 
bolted to the frame, using the workholder shown at J). 
The work is chucked on a rotary faceplate mounted on the 
veared-lever feed table of a grinder. Grinding is accoli- 
plished on the usual steel disk wheel, 30 in. diameter, 
faced with an abrasive disk made from No. 16 Crystolon 
vrain on a cloth backing sheet. The action of the grind- 
ing wheel rotates the work, at a comparatively high speed, 
while grinding. 

ADVANTAGES OF THE METHOD 


None of this work is rigidly chucked, therefore little 
time is required for handling. The ends of the frames 
and end casings are ground at the rate of 200 surfaces 
per hour, or one surface finished from the rough casting 
every 18 sec. 
within 0.003 in. and parallel within 0.001 in. 

The 


end casing PB, 


The sides of the frames are ground to SIZe 
faceplate ( is shown arranged for grinding thie 
The work is seated on the three points KE. 
The projec tions I engage openings Gr in the end casing 
These 


will 


to locate the work on the three points mentjoned. 
| that the 


projections also act as drivers so work 
rotate with the faceplate. 
For grinding the ends of the frame 1, the drivers / 
three pormts Kh 
the circular casting // is bolted to it. 
This the 
points /. A plug, not shown, projects from the peripher 


and are removed from the faceplate and 


circular casting locates work on the thre 


of this casting and engages one of the corrugations A 
in the work. to drive it so that the work will rotate with 


faceplate C. 

The motor feet are bolted to the frame after the frame 
They are then ground, 
using the workholder shown at J, in which particulat 


has been faced on both sides. 


operation, however, the rotary process herein deseribed 
is not applicable. 
By the 


work can be 


that thinner 


cround more successfully, because less heat 


method described, it is claimed 


s generated, owing to the abrasive grains zigzagging in 
and out across the work and quickly relieving themselves 
of grindings. Extreme accuracy in parallelism and flat- 
ness is also obtained when the work rotates while grind- 


ing. 
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Specifications for High-Speed Tool 
Steels 


By R. PouiaKkorr* 


SYNOPSIS—In this article are given the specifications 


; 


adopted by the Russian Congress for high-speed tool 


steels. Details of test bar are shown, and the details an 
analysis of a normal bar from which the test piece ts 
made are given. 

The specifications here given were worked out by a 
special committee of the Russian Society for Testing Ma- 
terials with the author of this article as secretary of the 
committee. ‘They made also the subject of a paper read 
hefore the Second Russian Congress of Mining, Metallur- 
vy, and Machine Design held in St. Petersburg in May, 
1913. | 


ried a resolution recommending their use for a period 


The Congress accept d the spe ifications and car- 


of three vears and asking at the same time that the Rus- 
sian Society for Testing Materials continue the work in 


] 


ihe same direction, to present, before the next Congress 


HAPE 








DETAILS OF TLLE TEST 


to be held in Moscow in December, 1915, a scheme of 
Spec ifications to he applied lo high-spx ed tools of different 
sizes and for different purposes. 

The full report of the committee of the Russian Soci 
ty for Testing Materials showing the work of the com 
mittee and explaining the reasons for all the different 
Vol. 11] ol 


the Transactions of the Society (1914), the present ar- 


clauses finally decided upon is published in 


th le reproduc es only the spe ifications themselves, 
i. The steel shall be of uniform structure, 
fects and shall 


free from 
seams, cra ks, pores or other apparent di 
state. 


Square steel for lat] 


he delivered in an annealed 
Remark. ie, planer, and other 


tools can be delivered unannealed. 


*Assistant professor mecha 
Technical Institute, Moscow, 


] 


sti i 


the 


COMLMECI¢ ial 


2. Unless there is any special requirement, 


shall be delivered in lots of bars of length, 
from 6 to 12 ft. 
Remark. <A 


han 50 bars are to be delivered, the whole delivery shal! 
lot. li 


iikvery 


it Is, 


normal lot shall] be of 50 bars: if less 


1” considered as one more than 50 bars are to 


he delivered, the whole dk shall he divided into lots 


of 50 bars, whereby a balance of 25 bars or more is t 


be considered as one lot, and a balance of less than 20 


bars is not to be taken into account. 


» 


0. From each lot of 


be made for testing, these to iy 


the steel to be delivered not less 


than two tools shall 


forged, hardened, and grow in such a way as to gi 
lathe tool 


The length 


square lathe tools 144x1'4 in. or rectangular 


having the equivalent modulus for bending. 


ol the ls is to he 14 to 16 Ih. lor shape Ol the touols 


Loo 


} 


1: the tool angles shall be clearance 6 deg., back 


side slope 9 de nose radius VU in. 


The heat treatment of the tools is to be carried out it 


accordance with the mstructions ¢ the maker, 


lL. The 


ing with them a bar, F 


testing of the tools made shall consist of turn 


yr, YY taken as a normal one, on this 


bar the tools must take a cut ;*; in. deep and in. wide, 


working dry (a) at a constant s ot 60 Tt. per min.. 


whereby they shall work not less than 20 min. before they 
fail: and (6) during 20 min. at such a speed (higher 
than 60 ft.), that will ruin the tool after these 20 min. 


In the case (a) the characteristics of t 


steel shall be the full time it 


eC quality of the 
failing, in the 
after 20 
shall be taken 


works before 
tool 
testing the skir 


case (hb) the speed which I ns the mih. 


Previously to 


R r] 
icMa;rk. 


har. 
D. Each tool 
h an order; 
round, (b) 


the nose 


shall be tested at least 
tool fresh-forged, 


three times in 


(@) hardened, ani 
anew after the worked 
has been taken off. 


both 


re vround, 


G. In case tools tested as per da do not any 


chic tory Tr’ sults. the test shall De considered aus final, 


satisfy the 


» steel which failed to conditions of this 


shall be considered as not satisfying the spec ifica 


tested will 


d the other will not. a new test with 


the test, 


hold out 


a third tool sha 


If one of the two tools 


he made, the results of which shall be considered as fina 
nd decisive 
, For the sake of com) on, ster of different 
brands or make which satisfied the test da. shall be tested 
as per 4) 
CHARACTERISTICS oF THE NorMAL Street BAr 


The bar chacteristics : 
Until changed the 
which the 
The bar shall be of 
ingot whose head was not less than 30 per cent. 
The ingot shall be under a 
(not under a steam hammer) with a considerable reduc 


no slag 


lis ( shia | ranve Live if owiine 
followin = pM ilions tor a bar on 
tested shall 


steel, and made of an 


steels shall be be adhered to. 


openheart] 
thoroughly forged press 
a uniform hardness, 
cd it 


tion of diameter, shall have 
After 


] 


thorough ane ale al. 


hay ne been forg musi 


impurities and so on. 
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‘The chemical composition of the bar shall be: Carbon, 
0.55 to 0.65 per cent. ; silicon, 0.1 to 0.25 per cent. ; man- 
vanese, 0.6 to 0.8 per cent. ; sulphur, 0.05 per cent. ; phos- 
phorus, 0.05 per cent. 

The physical properties of the bar after annealing 


shall be: Tensile strength, 92,000 to 100,000 Ib. per 
-y.in.; elongation 15 to 20 per cent. on 2 in. The size of 
the bar shall be: diameter, from 6 to 12 m.; length, 


five to eight times larger than the diameter. 

For testing the physical properties of the bar, a disk 
6 in. high shall be cut off that end of the bar where the 
head of the ingot was. From this piece two specimens 


lengthwise shall be cut out, %¢-in. diameter and 2% in 
long, having normal heads, Fig. 3. 

The center lines of the specimens shall be in one mer! 
in such a way that one specimen 


dona! plane and he 
other about 


shall be near to the surface of the bar and the 


half the distance between the surface of the bar and its 
center line. 

For testing the chemical composition of the bar chips 
received while cutting off the 6 in. thick disk shall be 


analyzed; the chips which lie near the surface of the bar 


and the middle of the radius to be taken for the purpose. 


DevTeERMINING RurInATION CurTING SpeEED or THE TOOL 


‘lo determine the cutting speed which ruins the tool af- 
ter 20 min. under given conditions of material and size 
of cut a few preliminary tests shall be made. 

From each brand of steel a few (3 to 6) tools shall be 
made of the same size and shape which the tools to be 
tested for acceptance are to have. Each of these tools shall 
he worked subsequently in such a way that each of them 
shall work during a period of 20 min. at a cutting speed 
somewhat higher than the cutting speed of the preceding 
fool until a cutting speed will be attained which ruins 
he tool just after 20 minutes. 


a 


Planing Out Multi-Sided Holes 


By ErHan VIALL 
If called upon to plane out a hole such as the one 
shown in Fig. 1, how many machinists could rig up a 


planer in a workmanlike manner and do an accurate job? 
The method of handling this class of work in the shop 
of the Williams Tod Co., Youngstown, Ohio, is shown 
In Fig. 2. The piece being handled Is a sleeve for the 
screw-down of a blooming mill, and the hole is octagon 
having four major and four minor sides. The 


In shape, 
ereat feature of the device used, is that the cutting tool 
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for which it is set and all the 
An- 


in 


may be fed at anv angle 
cuts will be parallel with the true axis of the hole. 
other feature is the ease with which the tool is set 
any position or at any angle. The tool itself is an ordi- 
nary single-point tool held in a slot in the bar by set- 
The outer end of the bar is carried in a bal)- 
in a bracket bolted to the outer end of the 
This arrangement allows the opposite end 


sScTewWws., 
and-socket 
planer bed. 











Fic. 2. Drvick AND SLEEVE IN PostTtIon 


As the inner 
movement ol 


of the bar to be moved to suit conditions. 
end of the bar is fastened to the tool head, 
this head will cause changes in the distance from the too! 
head to the tail bra ket. This is allowed for by making 
the outer end of the bar a sliding fit for the hole in the 
which it is set. 

nner end of the bar is connected to the tool block 


Fig. 3. This universa 


babii, In 
[hi 


DV a untversal Jomnt, as shown i 

















Fie. 3. Meriop or ConNECTING TO TOOLBLOCK 
joint allows for the bend of the bar developed during th 
feeding or setting process. The bar may be turned and 
set so as to bring the cutting point of the tool into cor- 
rect position, by loosening the nuts at A or by shifting 
the holder B slightly. To obtain the angle for a cut 
the head is set as for ordinary angle planing and fed 
As will be seen from the construction 
work the eutting too! 
Anv shaped hole 


may be planed out in the same way as the one shown. 


in the same way. 
of 
and the euts are bound to be parallel. 


this device, the travels over 


# 
\ cement for making repairs on switchboards when iren 
or other metal has to be fastened to marble may be mad: 
from 30 parts plaster of paris, 10 parts iron filings and ! 


acid to for: 
immediate], 


part sal-ammoniac. These are mixed with acetic 
This cement must always be used 


as it solidifies if allowed to stand for anys 


1 thin paste. 
fter 
xth of 


being mixed 
time. 
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Operating and Testing Electric 
Pyrometers 


By Water A. Berens 


SV NOPSIS—In the industries of today where lara: ently robust to withstand the hard knocks and vil 

guantilies of} work must be subjected io heat lreatment, tion alwavs present unde commerce! mnanulacturing 
he it the baking of enamel at a comparatively low tem- conditions In one of these the thermeo-couple. made o 
perature or the hardening of high-speed steels at a rela- base metals such as nickel and nickel chronium or nick 


lively high one, the accurate measurement of heat be- steel, is inserted in an iron sheath used for protect! 








comes @ highly important factor in the production of surposes in the furnace. The welded or hot end at thx 
satisfactory work. This article Jives an outline of f closed end of the sheatl s made by twisting the tw 
rinciples of tie electri pyrometer, its operation ane ends ro! abo t | nh. aba Wwe ding ryisiy To vet 0s 
method oT calibration. accurate results, the cold end (where the coppet leads are 
* tached) should be maintained at a comparatively uni 
Ileat treatment has become an important factor in form temperature, as the E.M.PF. generated is dependen 
hiiny processes, and although men become experts in on the difference of temperature between the hot and 
enaging temperature DbD\ color, Vet it Was early nh OLN cold ena. Th copper leads cat tI current throu 
e Indicating and recording instruments. respective 
i. is -arrangement a complete record is obtained 
e furnace operation during an entire operating perio 
on the recorder. \ sample chart is shown in Fig 
eremin the performance of a kiln d ne a O8-hr. per 
is recorded. 11 is ODVIOUS that n recorcer ol his Kink - 
ry CsSiriabyle and. n fact, Necessary nsurwne j mite 
tA 
ct if " times rhe rile cone ons | 
/ 
a/ / / { Dew | 
2k Lead baths 1450 and SK 
j 4, Bower barff furnace 1m) 
F Case hardening muffler furnaces immu 1M 
| ig Cwanide baths 1400) to l4a 
a Annealing ovens ow 7M 
2 High-speed steer rucible furnaces Ink) to DK 
| rABLE 1 FEMPERATURE REQUIRED FOR VARIOUS UNITS 
| | Carbon Content Maxir m He 
Percentage Centis le Fahrenheit 
ee 
2 ] sin) 140) 
\ \ a2) 1 ow 
\ c Sw) Low 
\ R75 1c 
o) nM) Los) 
i) aM) 1725 
+ : —— 
X rABLE 2 MAXIMUM TEMPERATURES FOR CARBON STEELS 
» ‘charts from this instrument ma « filed for reference 
nd investigation purposes. The indicating instrumen 
eeDps the urnace man nfiormed is oO thre Wrnace con 
diitpons, 
lhe lenmberat res mua my) ( 14) COTTE ET's | 
Kia. 1.) Reeorper Ciar ses es yl ss lah | 
story ol miu baclure that Savbiye ( nite means ol CoM! ATO { c'l | 
wine the temperature ol Purhnaces is ‘ het to “ nm < tain cases where irgve itil ~ «0 minterial ane 
Hecessiar yy. rented ol onl nm short ae ay Le i) Tithe | Is Thess 
his was first attempted by the French potters, who oO mamtamn the temperature within about LOO deg 
used quick melting metals and clays to determine thei wnd it is in such cases as these that the recorler is mos 
Lenrperatures, lt was in the vear 18%? that Prof. See- desirable Under ordinar shop conditions, such is 
wek discovered the pring iple ol the reation ot a pere eXISt In the annealing and hard ning department of a 
ceptible electric current when two dissimilar metals were ool and die shop, a single indicating instrument ma 
eated and joined. At first it was attempted to use this e connected by a switching arrangement with any on 
discovery in generating electricity commercially, but, of a number of couples located in muffler and erueibl 
though this was found impossible. this “thermo-elec- furnaces. Che wiring diagram shown in Fig. 2? is 


tricity,” as it is called, proved to be the solution of the circuit combination whereby any one of. four couples at 


difficulty of gaging theetemperature of furnaces. (’,. ©., ©, and (, may be connected by means of the 
The heating of the junction of various metals gen- switches Nos. 1 and 2, respectively, to the indicatin 
crates electric pressures different in \ i! 1. and by me ans nstrument PB Care, however, should be taken that two 
ola properly-calibrated scale differences in temperature 0 the switches are not closed at the same tim The 
will show in different degrees either Fahrenheit or Cen- small coils shown at A represent the adjustable resist 
{igrade. ances used for calibration purposes. The range of com- 
Various instrument manufacturing concerns have com- mercial couples consistent with long life is from 200 
mercialized these principles into standardized reliable 1900 deg, F.. and for occasional use they may bh 


S| } } »)* 
nstruments, accurate within a few degrees and suff leh as 2500 deg, | 
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ne valuable feature in connection with the question 


of hardening high-carbon tool steel is the possibilit, 


by means of a thermo-couple of determining the ideal 
or “eritical” temperature to be attained before harden- 


When a carbon steel is heated, a point 


ing bv cooling. 
is reached at which the temperature momentarily does 
not increase, this peculiar non-responsiveness to the ap- 


Working Pyrometer Standard Pyrometer Corrected Temp 


Indicated Cold Indicated Cold Diff 
Temperature End Temperature End from Percentage 
Temp Temp Working Std. Std Error 
1325 SO 1300 S7 1315 1310 5 0.38 
1425 &o 1305 00 1415 1408 7 0.49 
1475 91 i ov )467 1453 14 0.06 
1525 91 1S Ss 1517 136 21 1.40 
1575 91 1535 ov 1567 1540 Is 1.16 
125 ow 1575 92 1616 1500 a 1.63 
1675 on 1620 9] 16606 1634 4-3) 1.95 
rABLE 3 A TYPICAL CALIBRATION TEST ON A SHOP PYROMETER 
CLEARLY SHOWING THE INSTRUMENT READINGS, COLD 
END TEMPERATURE READINGS, AND THE FINAL CORRECT- 


I 
ED TEMPERATURI 


plied heat is due to a change of structure of the steel 


at this temperature, which if made permanent by cool- 


ing results in perfect hardness. This critical tempera- 
ture, known as the decalescent point, is not the same 
for all grades of steel, but is readily determined by 


clamping a sample piece of the steel to the junction of 


» pyrometer couple and then gradually heating to a 
high temperature. A) certain point will be reached in 
the heating process wherein the pyvrometer indication 
will remain constant owine to a sudden absorption ot 
heat, this being the ideal temperature to Jarden = that 


particular grade of steel. 

Table 2 gives a list of temperatures (Centigrade ai 
heats that 
different 


1d 
Fahrenheit ) which are the maximum should 
} 


be given to carbon steels containing the per- 


centages of carbon specified. 


STANDARDIZING AND CILECKING 


An excellent 


andardize their oy le aoa 
standardize their own couples and instruments and check 


method adopted by manv concerns is to 


relvine solely upon the 


After 


leon in daily use for a month or more, the deterioration 


them at intervals, instead of 


pvrometer manufacturer's guarantee, a couple ha 


due to the extreme differences of temperature to which 
it is exposed will change the calibration, and this va- 
riation can best be corrected by means of a small series 
resistance in the pyrometer circuit, which is adjusted 
correctly, 


instrument reads 


outfit 


the 
calibration 


until 
The 


resistance 


consists of a portable electric 


furnace, which mav be connected with the 


regular lighting cireuit, and an adjustable rheostat to 


control its heat. The other requisite te this outfit is a 


standard pyrometer which combines extreme accuracy 


and permanency, having a couple with platinum and 


platinum-rhodium elements. whose accuracy is more de- 


pendable than other metals. Base metals are substi- 
tuted for this combination in ordinary shop work be- 
cause of their cheapness and greater strengtu. The in- 


strument is a jeweled bearing double-pivoted millivolt- 


meter of high resistance, which is also very accurate, 
When it is desired to check a shop pvyrometer the cous 

ple is withdrawn from the sheath in the furnace and 

in the portable elec- 


current turned on until the desired 


placed beside the standard coupl 
tric furnace and the 
maximum temperature is reached, after which the ecur- 


eradually. 


furnace lo cool 
the standard 


Any 


difference may then be corrected by means of the afore- 


rent is reduced to allow the 
Readings are then taken simultaneously of 


and shop instrument over the range employed. 
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said adjustable resistance in the shop pyrometer cir- 
cuit. For very accurate work, provision must be made 
for the existing cold end temperature during the test. 
and also when in operation in the furnace. This is ac- 
complished by having a basic cold end temperature, which 
in the case of the standard pyrometer is the manufac- 
turer's specified cold end temperature, and in the ease 
temperature 
the 
For correction to these basic 


of the shop couple the average cold end 


when in its proper place in the furnace of oven 
under working conditions. 
temperatures an ordinary thermometer is attached by 
to the cold end regions during 


the 


means of adhesive ape 


calibration, and for degree rise above basic 


temperature an equal amount is added to the indicated 


ever\ 


and vice versa, Obviously, by comparison under 


conditions the couples of the shop may be kept 


value, 


These 
within a small percentage of the standard. 

The basic cold end temperature ol the standard in 
Table 3 is 77 dee. F.cand of the working pvrometer 3 
leo. FL This couple had been in daily use for 236 davs 





¥ ~ 
' 
A | A 
Cal” “Not . C 
A | A 
~ = eo )s 
C No2 eg 

















Time in Minutes 
CooLING CURVE TO 
Cueck StTanparp Py- 


Fie. 2. Wiring Diagram Kia. 3. 
OF Stop PyYROMETER 


Crrevurt ROMETER 


and had been checked and adjusted about one month 


previous lo the date of above test, 


CHECKING STANDARD INSTRUMENTS 


Occasionally it is desirable to determine whether the 


standard pyrometer is correct or not, and the question 
this will be accomplished may naturally arise. Tl 
absolute standard 


how 
this case is 
the “freezing” When a 
metal or salt Is heated until melted and then cooled 10 
during the 


for use in 
salts. 


reliable 


most 


points of metals and 


solidification (“freezing”) in- 


there occurs 


melting or freezing a decided absorption or lil- 


stant o 
eration of heat, which is clearly shown by the temporary 
cessation of motion of the pyrometer needle. 

These and 
carefully we therefore have 
au basis of absolute temperature hy which to check the 
The freezing points usually employed are 


freezing points are constant have been 


measured by scientists, and 
instruments. 


shown in Table t. 


Deg. C Deg. | 
Sodium chlorice . cesececccese SOO 1472 
Zine - 419.4 786 
Copper (pure) a 1084 1083 
Naphthalene svU 176 
Aluminum 657 1214 
Tin 232 0 
TABLE 4. FREEZING POINTS OF CHEMICAL ELEMENTS AND 


COMPOUNDS 
The standard couple in a protecting sheath is placed 
in a the having a 
freezing point near the desired range and the furnace 
should 


small crucible of molten substance 


allowed to cool gradually. Readings then be 


taken at half-minute intervals and a curve plotted of the 
results of the time against indicated temperature. <A 
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curve of this type is given in Fig. 3, the apparent freez- 
ing point is shown at A, where the cocling momentaril) 
stopped, which in this case, copper, actually is 1985 deg. 
F. The indicator, however, after correcting for co 
end temperature, showed 2002 deg. F. at this point, an 
is therefore reading high by 19 deg., or 95 per cent. 1 
error. High-carbon steel, as aforesaid, has a decided 
recalescent and deealescent pomnt, ana blocks of steel 
with known critical points are sometimes used in the 
same manner for calibration purposes 

From the foregoing it is obvious that the modern elec- 
tric pvrometer is a substantial and cflicient means o 
measuring high temperature and has proved a valuable 
factor in the work of standardizing and producing a 
uniform product in our manufacturing industries. 

& 
Cutting Circular DisKs with 
the Radiograph 
By A. TOWLER 

The illustration shows the application of the radiograph 
which is manufactured by the Davis-Bournonville Co., 
Jersey City, N. J., for cutting cireular disks. In this 
eperation, 12 No. 10 gage and 2 No. 12 gage plates wer 


cut at once. 


Fig. 1 shows the 14 plates fastened together with bolts 
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vas 50 Ib. and a No. 3 tip Was sed on the torch. The 
umount of gas used for cutting bet circles Was oxygen 
od cu.tt. and acetviene Of cU.It. 


It will be noticed that the machine is fitted with a 


ruard which protects the operator from the flying spark- 


rroduced by the eutt ne operatiol 
THe FINisHep Disks 
The illustration, Fig. 5, shows the disks after thev have 
eel. cut trom the sheets ana tlre clean ul edges pro- 
ed ny Tle operation may 1) oted, 


Fig. 4 shows a view of the 14 disks after being cut 


and spread apart. The center 1 of the plates may I 


seen, and the starting point for the inside circle euttin: 


peration may be noted at the lower part of the center 
The bolts used for holding thi ites at this part of thre 
<heets Mmav be also seen. 


THe RAproGRAPH 
The halftone, ig. >. shows the radiograph. Wit 
this machine are furnished five change gears for changing 
he cutting speed. A 30-tooth gear is used when cutting 
15 to 18 in. per min, and a 40-tooth gear for a speed of 
12 to 15 


, a 50-tooth gear is applied. For a speed of 6 to 9 In., 


n. per min. When it is desired to cut 9 to 12 


un SO-tooth gear is substituted at for 3 to 6 in., a 96 


tooth gear. 











Fig. 1. Puares Fasrenep Reavy ron Currina 
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Kia. 3.) Tuer Disks as Cut Qu1 Kia. 4. 
uly for cutting out the circular disks The sizes of the 
lar cuts were bly in. outside diameter and 12 In. 


inside diamete ¢ Tl c halftor e. I c. 2. shows the opera- 
tion of cutting the outside circle. The cuts were taken 


at a rate of 12 in. per min. The « ren pressure used 


THe Disks SEPARATED iGO. © THe Rapograrn 
The governor ts of the variable-speed type and by tur 
ng the knob A acting through a rheostat. the voltag 


is changed between the limits of 110 and 220 volts. th 
this way any intermediate speed is obtained from those 
en bv the chan ren) 
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Machine-Shop Uses of Electric | 
Power | | 


BY CLARENCE E. CLEWELL 






































1 Engine Type Electric Generator 5 Electric Drive on Drilling Machine 

2 Reversing Planer Motor Equipment 6 Motor Driving Double Shear 

3 Electrically Operated Lathe 7 Arc Welding 

4 Double Grinder Motor Driven 8 Motor Driven Multiple Drilling Machine 
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Making Humber Transmissions and 
Axles 


By Frep 


SY NOPSIS—I mprovised machines are always interest- 


ing if they perform their work well. Several boring and 


drilling machines are Ulustrated, as well as methods of 
handling rear axle or differential housings and the mill- 


ing of brake-shoe cams, 


* 
Pia 


There are a number of extremely interesting details in 
connection with the Humber cars, and the way in which 
some of these are manufactured will be shown in the 
following illustrations. 

Fig. 1 is a boring fixture mounted on an old lathe, 


The 


piece being bored is the skeleton frame of a transmission 


which has been rigged up especially for this work. 


box which carries all the shaft and gearing and fits down 
into a suitable case for suppor and lubrication. 
These boring bars rotate in different directions as can 


COLVIN 


e seen from the angle on the cutters whi h are similar 


those used lor the erank cases and similar work, oy 


tvpe of facing cutter is also shown, tl 
ing held in position by a wedge-shaped piece an 
as indicated. The gear-box frame is located by the under 
surface of the edge and is positioned against a fixed Idan 


} 


while it is held by angle clamps as shown, 


boring 1 this time on a gap 


Another improvised 
lathe, is shown in Ilere also the work obtain 


Fig. 2. 
from the lathe earriage which has been 
stripped bare of the cross-slide 
taining to it. 
One of the 


its movement 


and all mechanism per- 


interesting features Is the 


axle housing or tube as shown ii ev, 3. This is cast 
so as To Ine lude the dittere it al cise as Wei as the a tual 


making a verv light construction. As can be 


Is low at dl 1M 


tooli u 


th by the housing ena 


seen, this 


























MACTIINING THE ReAR-AXLE Hovstnc 





Fia. 3. 














DrittiInc Hovstne ror Driving Gears 
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differential case and the flange through the center, the 
side clamps hold it in position while it is being ma- 
chined for the drive shaft and its bearings. 

The method of locating the driving-shaft end of the 
jousing can be clearly seen, the overhanging arm forming 


support for the boring bar. 


IMPROVISED HorizontaL MULTIPLE DRILLS 


‘T'wo views of an !mprovised horizontal multiple drill- 
In the first, a 
type of rear-axle housing is being drilled for the bolt 


ing machine are shown in Figs. 4 and 5. 


holes, while in the second, a fly wheel rim is being drilled 
lor the clutch-retaining mechanism. The arrangement 
of the spindles can perhaps be seen best in Fig. 5, which 
shows not only their arrangement, but the shape of the 
path for the T-slot bolt to enable any desired set-up to 
be made. This also gives a good idea of the work-holding 
fixture, which is a very simple affair, mounted on the 
athe carriage and fed into the work by the four-spoke 
pilot wheel shown. 

This is virtually a multipie-spindle drilling head from 

vertical machine, mounted on a gap lathe and, while 
the adaptation is somewhat unusual, it is proving satis- 
iactory for this work, and enables somewhat simpler work- 
holding fixtures to be used. 

Another operation on the bevel-gear case and differ- 
ential housing is seen in Fig. 6. Here the housing is 
mounted in a special chuck which is on an extension of 
the lathe spindle running in a substantial out-bored bear- 
ing immediately behind the chuck. It will also be noted 
ihat the chuck carries balance weights so as to allow any 
«peed which may be necessary without vibration of the re- 
The boring and facing tools are carried in 
the tailstock 


volving part. 
the tailstock 
spindle. 

The boring tools are the same as have already been 


and fed into work by the 


shown, while the facing tools greatly resemble a box 
chuck, having the cutters held in place by wedges as can 
he seen. The cutters are e\ idently double ended, as the one 
ut the top, if reversed, allows for turning the shoulders 
shown. The remaining surface of the housing is faced 
off by a tool in the cross-slide which can be seen behind 
the large facing tool. 

\nother form of differential is being machined 


Hous Tne 
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in Fig. 7. These are bored and faced by the cutters 
shown, after the housing is clamped in position as in- 
dicated. The two halves of the differential are bolted to- 
gether and simply placed in the fixture which has the 


The 


end of the crossarm is open to allow it to be readily 


crossarm and the overarm swung out of the way. 


swung to one side, while the overarm is hinged at the 
back, allowing work to be put in place and removed 
quis kly. 

The method of milling the spreader for the expanding 
brakes is shown in Fig. 8. This is a simple machine in 
which the spindle carries a small spiral-toothed milling 
cutter, while the wood is held in a worm-driven spindle 
by the chuck shown. The work spindle is mounted on a 
cross-slide A, controlled by the cam B, and held against 
the roller arm C by a heavy weight at the back. The cams 
can easily be changed to suit the work in hand, and the 
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Fie. 5. Munriepte Drittinc HEAp on Gap LATHE 
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one illustrated shows how easy it is to be deceived on gen- 
eral appearances. 

A glance at the cam would hardly give one the impres- 
sion of forming a piece like the spreader shown, until one 
stops to consider that it is simply a case of having the 
major diameter of the cam the same amount larger than 
the minor diameter as the difference between the major 
and minor of the piece being milled. The work spindle 
is power driven by a small belt on the pulley shown on the 
end of the worm shaft. 


MACHINIST 635 


heavy enough it sounds like a 


If a 
simple matter to say 
but 


feed wire is not 
“vo ahead and pull it out and put ii 
a heavier one,” in practice it is not simple because 
roken and made 
There should be 


some scheme by which another wire could be laid along 


there are numerous connections to be 


and the wire when taken out is scrap. 


side the first one and then another and so on as the busi 


ness grows, but so far there appears to be no such variet 
of wire available. A few days ago T saw the nearest ap 
prow nto this | hem iti a 1L2-stor ) ilelin yin New Yo 














Fie. 8. Form MILLING oF THE BRAKE SPREADER 


The method of boring an extremely awkward piece is 
shown in Fig. 9. This is shifters in 
the transmission box, and the holes being bored must beat 
an’‘exact relation to the end of the piece and to the forks. 
To secure this the end of the piece is mounted on the 
angle plate as shown, while the portion through which 
the hole runs is carried in a simple chuck in the lathe 
spindle. With this combination it heen found an 
easy matter to first drill the hole through, and then finish 

As this re- 
best 


fear 


one ol the 


has 


horing true by the single-point tools shown. 


quires a fairly high speed to secure the results, 
counterbalancing is necessary as can be seen. 


Electricity im the Shop 
By F. 


The series of arti les I) Professor Clewe || has been one 


EF. Tlenry 


that should bring out many expressions of opinion among 
those who have had to deal with electricity in the ma- 
chine shop. Flexibility is one of the strongest cards 
of the motor drive, and as he pointed out it is one of 
the things that leads to much inefficiency. A motor will 
would be better 
A motor will 


run under conditions when it from a 
financial point of view that it should not. 
run on an overloaded wire, and show no change except 
a slowing down that is not noticeable to anyone except 
the men directly using the power. These two conditions 
are the friends of procrastination. The electrician re- 
ports that a certain line is overloaded and burns out its 
fuses. He is told to put in heavier ones and when there 
is a chance it will be attended to, and it never attended 
to because the underwriter’s rules allow much more cur- 
rent over a wire of any length than can be efficiently 
carried over it. 
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Fig. 9. Bortne tHe Gear-Sutrrer Fork 
where feed wires are replaced by strips of copper bolted 
together with spacers at intervals These feed strips run 


up through the whole height in fireproof 


compartments so that they do not have to be covered to 
If additional 


to be a simple matter 


meet the insurance power 


is required at any time it is going 


requireme! ts. 


to bolt on another strip. The spacing ts probably to re- 


duce the heat loss, though That would sect To be nearly 


negligible as it is arranved., 


ARRANGING For GrowTi oF PLANT 


The next best thing for a tiation where growth 1s 


honed ior Hut not discounted in To liberal lise ©) 


HAC 
lictril : ane] and mn 4 } ; } ble 
distribution panels, and run feeds, as Much as possible, 


in conduits of extra large size. Then it will be possible 


tio draw in additional wires as small extra demands are 
made, or if the original wires are taken ouft and replaced 
ly larger ones, the first ones can be used in some other 


insulation is not been cut open 


similar situation as the 
This would comparatively short 
the panels to each the light- 


replaced easily and which 


except at the ends. 


lines from motor or to 
ing system which could be 


would naturally each serve only one motor so that the 


would not be mutilated. Conduit wire is rated as ex 
pensive ; it is certainly figured higher than knob and cleat 
work by contractors but if it is done in the shop where 
it is used, by the electrician and one or two laborers, and 
especially if there are facilities for cutting pipe by powe 
the difference is comparatively small, it certainly is not 
as great as the saving that can be effected by using 220 


volts. One mav feel enough safer about using that volt 
age if the wires are in conduit than if they are out in 
sight: 220 volts is not considered dangerous but it may 


have even a fatal effect if it goes through the bod 1) 


such a way as to pass through the heart and especially if 
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the victim is of a weak, nervous disposition or if he is 
under the weather in other ways so that his power of re 
sistance is low. 

As Professor Clewell pointed out, a 220-volt circuit is 
awkward for lighting on account of the lack of 220-volt 
tungsten lamps on the market. The new nitrogen lamps 
while listed as 220-volt cannot vet be obtained in the re- 
tail market if anywhere. If 220 volts is to be used for 
lights, it is necessary to either wire the lamps two in ser- 
ies or else use a three-wire system with a balance coil 
to take care of any inequality of current on one side 
or the other of the This last 
probably the best though it costs more for wire. The first 
scheme adds to the regular two-wire system only a No. 


neutral wire. scheme is 


14 wire joining every other pair of lamps, while the sec 
ond should have a neutral wire of half the carrying ca- 
pacity of the mains and running their whole length. It 
has the undoubted advantage, however, that there is little 
chance of a workman getting a shock from the full 220 
volts. The saving in copper im either case is sufficient 
to justify any extra labor that may be required for in- 
stallation and there is the additional advantage that if 
necessary, light and power may be taken from the same 
panel board, that is, provided the shop makes its own elec- 
tricity. If it is bought outside it is likely that it will 
have to be run through separate meters and require en- 
tirely separate mains, as there is usually a much lower 
rate for power than light. It seem ridiculous to 
think of an electric-light company selling the product of 
rates, but 
practically 


may 


machine at two different when we 
that the 


through the working day and that for only a short time 


the same 


consider power load is uniforn: 
in the winter does it overlap the lighting load the reason 


whv is evident. 


MAKING CuRRENT AS ComPArED TO BUYING I 


This brings up the ever-present question of making 
current. It would seem that a 
is the making of power and send- 
it at a 
much lower cost than a company whose power 
that. Three 
out of four machine-tool shops are provided with en- 


as compared to buying 
firm whose sole business 


ing it out over wires should be able to furnish 
profit uta 
plant is a side issue, and a small one at 
vines largely in excess of their requirements for power. 
This is sometimes because they over-rate the business 
which they expect to do, and often because they have no 
reliable information as to how much power they really re- 
quire, A 50-hp. engine is to most people always develop- 
ing 50 hp., but the engineer knows, if he has an indicator, 
that it may be developing only 10. He will not say much 
ubout it because his wage distributed over the power he 
is actually sending out may be more than the entire cost 
It is hard work to use up a horsepower 


per man in a machine-tool shop even on heavy work. In 


of electric power. 


southern climates where the heating problem is small, 
there seems to be little excuse for making one’s own power 
and light, but in the north where the majority of the ma- 
chine-tool plants are located, the heating problem compli- 
matters. During the winter months, a slight in- 
crease in boiler pressure will carry the power load and 


cates 


vive all the steam that is needed for heat through the 
exhaust. If ‘there is any surplus of steam needed it is 
apt to be than 
states it requires an engineer with a higher-class license 


most for heat rather power. In most 


io operate an engine than a heating svstem, and his salary 


Is higher so that there is that extra cost to be reckoned 





MACHINIST October 8, 1914 

with, but then it is a of book-keeping 
whether power or heat is what really costs. It it is as- 
sumed that what would be the necessary expense for heat 
if power were not used should be charged to heat and 


even matter 


the rest to power, then the power appears to cost much 
less than any electric-light company will furnish it for. 

When summer comes, things change again and all the 
expenses of the power plant have to be charged up to 
power alone and the expense for even quite a sizeable 
plant runs up higher than the cost of purchased power. 
On the surface this would indicate the desirability of 
running one’s own plant through the winter and shut- 
ting it down through the summer. Against this there 
are two things, the engineer’s salary through the summer 
and the disposal of shop wastes that usually go under the 
boiler. 

If a good engineer is to be had, it is necessary that he 
should be guaranteed a steady job. There is nothing 
else that he can likely do through the summer months 
that will pay as well as operating an engine, consequentl\ 
anyone who knows that the plant is to be shut down half 
the year will fight shy of taking the job at all. If he is 
an electrician, as he ought to be, there may be work 
enough around the plant changing over cirenits that have 
hecome overloaded and generally straightening out mat- 
growing. 
to be no 


ters to occupy him, but only if the concern is 

Between all these considerations there seems 
universal decision, not even one based on the average 
vearly temperature except where that is high enough 
to avoid artificial heat, but the shop power plant seems 
likely to be with us until electric power can be furnished 
cheaply enough and turned back into heat efficiently 
enough for us to use it to heat the shop as well as for 
power and light. 


INDIVIDUAL Movror Drive 
Like all other electrical engineers, Professor Clewel! 
seems to me to have a higher appreciation of the value of 
the direct 
cumstances justify. 
uses for the individual drive, some of them in a machine 


individual drive for machine tools than cir- 
There are a great many legitimate 


shop, but the promiscuous use of such drives is not jus- 
tifiable. When a machine must stand under a traveling 
crane and some distance under, when it must be portable, 
when it must stand in a position awkward to reach by 
belting and when it takes a reasonably steady amount 
the electric 
but when it is convenient to place a number of 


of current, motor for each machine seems 
right, 
machines in a group so that their average consumption 
of current can be safely reckoned as only a fraction of the 
peak consumption of all there seems to be little justiti- 
cation for the extra expense which is always involved 
in the installation of individual motors each large enough 
Much 
is made of the obscuring of light by belts which is onl) 
true in the case of a room very wide and crowded to 
the limit machines, which would 
hopeless expense for individual motors, more has been 


to provide for any contingency that may arise. 


with small involve a 
said about the gain in operatives’ time by making use of 
variable-speed motors, but whatever value there may be 
in that has been taken from the motor by the gear box, 
and is done much better by that means. The question of 
the form of drive seems then to be a purely engineering 
itself rather than one 
which can be solved by advising all machine-tool shops 


one considering each problem by 


to use anv one form of drive. 
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Training for Work--the Failure of 


Industrial 


By FE. UH. 


Fis 


iu ith the fac f that le NS than 10 


SYNOPSIS 


per cent. of lhe pe rsons ww industry are skilled. hut that 


NStartina 


all must work, the authors point out that the failure of 
industrial and trade education comes from a failure to 
teach 


essential training in work that formerly came to every 


work. They suggest a “Work School” to qive the 


boy and girl in the home. 


Millions of dollars have been poured out with a lavish 
hand in promoting industrial and trade education in our 
country. 
sand. ) 
statement. But little hope is held before us that better 
will be done in the future than in the past. The Federal! 
Treasury is soon to be drawn upon if plans xa) right, but 


To all appearances, this flood has sunk into the 
Occasional exceptions only confirm this genera! 


there is no reason to suppose that the addition of more 
millions to those already spent will change the condition 
of the movement. Money is not the thing that is needed. 
Money will buy land and buildings, machinery and ma 
terial ; will hire executives and teachers. But money will 
not bring into those schools the boys and girls who need 
training until the schools offer something that is needed 
and is within the grasp of the students. 

This is peculiarly a time when clear thinking is needed. 
The feeling of failure is widespread. The attempt to 
bring together the three forces of teachers’ associations, 
manufacturers’ associations, and workers’ associations has 
failed. In shal] 


soon see a three-cornered fight between these forces in 


fact, there is some evidence that we 


stead of the codperation that is so greatly needed. When 
things are going badly, it is worth while to begin our 
study from the bottom, for by so doing we may be able 
to find out the basic cause of the failure that attracts our 
attention so strongly. Thus, the present seems a most op- 
portune time to do a little basic thinking in regard to 
trade and industrial education. 


A FEw 


At the outset there are a few 
to be called axioms. 

Work is the basis of all normal lift 

Today—in contrast with the immediate 
is no work for boys in the home itself. 


AxIoMaAtic Fac'rs 


facts that almost deserve 


past there 

State laws are keeping boys out of industry until 14 
or 16 years of age. 

The most important part of a boys education ts lis 
training for work. 

Industry is demanding today 
such numbers as to make the skilled workman compara- 
tively rare. 

The machine operator is quickly and easily trained 


machine operators in 


in his specific duties provided he knows how to work. 
facts there 
The most important ele 


To the person who recognizes these few 
comes at once this conclusion : 
ment in industrial and trade training is teaching boys 
to work. 

And, again, if this same person has had an opportun- 
ity to see a little of the industrial and trade training that 
has been attempted in this country. there follows another 


inp L. P 


Education 


ALFORD 


conclusion: The cause of failure of the industrial e 


cational movement in the United States is its failure lu 
teach bovs to work. 
ELEMENTS IN THE FAILURE 
One of the ways in which this movement has faller 
short is indicated in the confusion of the termes. indus 
trial education, and trade training, We have prett 
cenerally recognized th distinction between vocationa 


education and the smaller branch that is strictly indus 
trial, but we have as vet failed to see that onlv a smal! 
part of the industrial field is included in the trades. The 
word trade has been defined in various wavs but ever\ 
definition includes the fundamental idea that it is some 
thing that cannot be practiced without a considerabl 

¢ of one kind or another. This training was give) 


training 


lor years mn the shops where it was practiced. but thy 


modern factory organization has made it iIMpo sible tu 


! 


vive it that way. This has been recognized by the large: 


shops and they have met the situation by establishin 
within their own shops, school shops where the prime ob 
ject is to teach boys the trades the way they are pra 
ticed. That is, work is taught as well as the trade 


Education in the past has been working from the top 


down. Our public-school system was intended to be « 
cation for the remainder who could not vo to colleve 
Then came the technical school which provided for a 
other small laver. Then we had successively, drawing. 


dustrial drawing it was called, manual training, and, 
intended to 
larger part of the submerged balance Wi 


cently, industrial education, each reach a 


have seen that 


colleges and technical schools take care of only about 
2 per cent. of our voung met Hlow well or badly it 
not necessary to discuss here Trade schools, commer 


cial schools and agricultural schools, or any other schools 


of high school vrade, teach trades or other vocation 


requiring skill cannot he eX DOCK ted to appeal to more than 


D or at the most 10 per cent of the rest of the yvouny 
people of both sexes. If they did they wo ila soon ove! 
stock the market, or in the greatest industrial centers 
not more than that percentage of the population is em 
ploved at skilled work. 

The reader of the American Macuinist naturally 


judges the world Ivy what he SCs Of I and 


from his pomt 


of view it would appear that a much larger proporticn 


of the world are mechanics than is a fact on consider 


ation of other industries. That is, there is much less trade 
skill than is generally believed If he notices the multi 
tude of people who ultimately spend the money which he 
earns, he begins to realize that he the skilled nucleus 
of quite a number beside his own family. There is th 
street-car crew that carries him back and forth to work, 
the erocer, the meatman,. the milkman. the dry-goods 


clerk, and in some cases the wet-goods dispenser. 


None 
are skilled and none would have employment if the shops 
moved away. 

Under the old ways of doing things most of these would 


be dispensed with and he would be his owl milk 


from the 


man, he would buy a side of beef and a hog 








G38 AMERICAN 
butcher every winter and he would walk back and forth to 
work to his own physical advantage. Statistics show that 
in states which are entirely dependent for their pros- 
perity on manufactures, only 25 per cent. of the popula- 
tion do the manufacturing themselves, and only a quar- 
That is, only about 6 
jut the rest do need 


ter of these do the skilled work. 
per cent. need trade-school training. 
to be taught to work. 


Tut Loss or Home Wor«K 


Years ago this other 90 per cent. or more of the popu- 
lation were from farms where they had at least learned 
the habits of industry. When they came to town with 
their trouser legs tucked into their boot tops and chewing 
1 straw they were the butt of every joker, but if they 
stayed they made themselves felt, for a habit of industry 
is an asset that has a force back of it that is irresistible. 
Kven today, of the first hundred prosperous men one 
meets on the street more than half will admit that they 
came from farms, where around the houses and barns was 
plenty of work for all the boys. As early as 12 or 13 
years of age, they were expected to go into the fields and 
do the work of a man, and they did it. In the same fash- 
ion there was plenty of work of an industrial nature in 
the house for the girls. The preparation and storing of 
food, the making of clothing and many other tasks that 
are now done entirely outside of the homes were a part 
of the everyday duties. In the home of that day, the 
children were taught to work from the beginning of 
their teens, if not earlier, without any thought of injury; 
and there was no injury. They learned the great lesson 
of work, and were prepared for useful lives. 

Today there is nothing for the hoy to do, especially 
the ¢ ity and village dweller who is compelled to shift into 
industry. There is the The kind- 
ling wood comes chopped. There is ho stable to keep clean. 


no work in home. 
If there is an automobile in the family it takes a degree 
of technical knowledge that he does not possess to do 
anything more than sit on the back of his neck and let 
her out. The result is that young people do not know 
what work is, and are not being brought up with the right 
attitude toward it. There are plenty of boys who have 
been forced to get out of the home and earn a living with- 
out the guidance of father or mother, but they are in no 
wise headed toward work which is suitable for them to 
do later in life. 

The natural result is that we are topheavy with men 
who have ideas and aspirations which they are totally 
unable to put into active form because they are unable to 
get men who will carry them out by the simple process 
of working intelligently under orders. In other words, 
we have no substitute for the former home work and 
education of our children. 


Ciuinp-LAnor Laws 


As if to cap this condition most states have now passed 
child-labor laws. These prevent the boy and girl from 
entering industry before the age of 14, in some cases, 
16, and the tendency is to increase the age limit. 

Industry has left the home to go to some shop or fac- 
tory, but by state law the boy cannot follow the work. 
He is ruthlessly cut off from the shop until he has passed 
an age when the foundation of the training for work 
should have been substantially laid. Thus, a barrier is 
thrown across the boy’s path if he would follow the work 
that was formerly done in the home but is now done 
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in the shop. Children should be protected from the abuses 
of industry, but exclusion is a weak form of protection. 


Tue DemMANDs OF INDUSTRY 


At the same time that these changes have been going 
on, which so materially affect the well being of the boy 
who must finally become a worker, a great change has 
taken place in the demand of industry as regards the 
workers which it requires. Today as never before industry 
is asking for machine operators. Skill is restricted to 
a few. With modern methods of shop management means 
are provided to train the worker for the specific duties 
that he is to fulfill. Thus, the demand for a machine 
operator merely includes a strong body and intelligent 
mind and the willingness and ability to work. Whatever 
special training the worker requires, the employer is in 
a position to give. 

No one can dodge the conclusion that the industrial or 
trade education of today should train for work first of 
all. 


Wuat Can Be Done? 


What can be done for this 90 per cent. who do not 
need special skill? They are in a state of unrest. They 
have been taught in the public school to appreciate much 
that they cannot have. They know of luxuries that they 
cannot hope to enjoy, and they have learned that the 
education that is held out to them is the education 
of the leisure classes, not of the workers. For that is 
the case and we might as well own it. Education started 
with the monks of the Middle Ages and until recently, 
as time goes, it has been purposely withheld from anyone 
who might have to work for a living. Our colleges still, 
with few exceptions, cling to the traditions of the past. 
They influence the high schools and the primary schools, 
so that they are all organized on the basis of meeting 
Technical 


schools even ape the ways of the colleges and the en- 


the entrance requirements of the colleges. 


trance requirements are the same, not because engineers 
cannot be made from men with other qualifications but 
so as to be in the educational swim. 

The movement for industrial education has found 
its foremost advocates in men who have assumed with- 
out knowing anything at all about it, that our shops and 
factories were filled with trained men only. They have of- 
fered the trade school as a panacea for the ills of ten when 
it only fits the case of one. This does not mean that the 
trade school is not needed. It does mean that its place 
should be defined, and that the public should understand 
that it is a place for still one more layer of the popula- 
tion, the first layers that have been cared for being 
the professional man and the engineer, and it should be 
understood that the fact that this layer is provided for 
later does not imply that it is of any less importance. 

Our educational system is doing well for the small 
number who know what they want and how to go at get- 
ting it. It may not be so efficient even for them as it 
ought but it is at least doing something tangible for 
our professional men and our engineers. We have taken 
care of this type of man because they insisted on it. We 
are now waking up to the fact that the chap to whom 
we offered a bread line and a gospel hymn is the man 
on whom we are dependent to a degree that we never 
suspected, and a man who is worth as much more in an 
educated state as in a professional man. 

‘Two statements can be made with assurance; one that 
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any normal boy has a natural interest in something, 
though it may be a changing something; the other, that a 
real teacher, one who teaches because he feels that he 
must, can interest a normal boy in almost anything that 
There is an old saying that you can 
that him 
We can pass laws compelling children to go to 


is worth while. 


lead a horse to water but cannot make 
drink. 


school and we will likely raise the age limit all over the 
country to 16 soon, but after we have done that and after 


you 


we have got him inside the door of the schoolhouse the 
No 
law will make him approach his work in a receptive mood 


problem has not advanced one step toward solution. 


nor make him keep his thoughts on the lessons or work 
put before him. The first essential to compulsory edu- 
cation is that it shall appeal to the selfish instincts of the 
individual. We may live in an altruistic atmosphere our 
selves, but we must remember that though our educa- 
tion began generations ago, the old Adam crops out 
in us on slight provocation. 

The pupil’s own interest must be found and he must 
he worked on from that as a base, or else he must be 
in the hands of a teacher who can create a new interest. 
A new interest, though a temporary one, can be excited 
by the aid of a thick stick. The virtues of this method 
as a stimulant have never been exceeded, but it is only 
an excitant and produces no permanent results unless fol 
lowed up by methods which appeal to the better impulses 
of the pupil. 
in our schools because it was used to cover up the incom 


The stick as an excitant has been tabooed 


petency of teachers, not because it was not a good thing 
when used with judgment. We need in all our schools 
only those teachers whom nature and experience have 
fitted to handle young people and who know the thing 
they are going to teach. Why an indulgent public should 
continue year after year to allow the public schools to 
offer as teachers men and women to whom they would 
not think of entrusting their own children, we certainly 
cannot imagine. Possibly it is because we are so accus- 
tomed to majority rule that we do not censider whether 
it is the will of the majority or only its shadow that 


we see, 
WHat SHatt We Teracu ? 


The combination of a real teacher and authority 
vranted, what shall he teach ? The word teacher has come 
to be understood as a person who teaches from books, 
but that is not the true sense, in fact it is the poorest sense 
possible, because the books do the teaching and leave to 
A study 


of the boy’s record in school will be productive of more 


the teacher more police duty than anything else. 
negations than anything else. It will show an antipathy 
for many things that his teacher will think are essential 
to his future success. It will not much that is 
affirmative, because his school work has not touched the 
real boy at all but only the teacher’s idea of a boy. So it 
will be necessary to find out from him what he likes, what 
he is interested in and how it interests him. 


shi Ww 


He may be so interested in the machine in the garage 
that he passes on the way to school that he is blind to 
everything else. He may be building a boat, and that 
is the whole world and the universe thrown in. If that 
is so, his teacher, the new one, should realize that a good 
hoat-builder is just as valuable in the community as a 
vood college professor. He will not be made to learn per- 
centage as part of his training. but that will be saved for 
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the base-ball fan who needs it to figure his own batting 
average and to check up the daily papers. 

Here is already a chance to form three classes, on 
“bugs,” one for boat “bugs” and one for 
There might he 
and among them there would be few 


who would start out to be machinists. Tt 


for automobile 
hase-hall “fans.” 50 or more such class 
a CIt\ of any s] eC. 
should alwa 
] 


e borne in mind that there are many acquired tastes 


those for olives and caviai The machinist’s tra: 


side 
is one of them. To ask hovs of 14 or 15 years of age to 
choose a trade is only another way of diminishing tly 
ranks of that trade. 
considering what they are fitted to do till they are 20 or 
There should be no attempt to classify be 


Many men do not vet to serious! 


25 vears old. 
according to trades at that age. 

The old way on the farm did not lead boys in the di 
it did do one thing 


rection of one trade or another, but 


and that thoroughly and that is, it created a habit © 
Today the boy who comes into the city from 
rube. He 
his ready-made clothes from the same manufacturer as 
the city boy and he has all their slang and all their popu 
but he 


afraid to work. 


working. 


the farm has none of the earmarks of a buve 


is worth three of them because he is not 


It is natural. 


lar songs, 


He expects if Kvervbod) 


does it up home. So what we need to do for the city boy 


first of all is to teach him to work If he is one of the 
few who have a definite aim in life, why let him start to 
learn to work at that and if that aim is a trade, by all 
means put him in a trade schoo! He is the type ol 


that there 


more in demand 


hoy that is already in the few trade schools 


are, and the reason why they are not an\ 
that 


is be there are so few of him really have am 


awuse 
predilec tion for anything that sounds like work 
The city He does not 
stand work. chance to find out what 
Ile sees that it 


cCoTnes home ut 


boy shies at a real job under 


He has never had a 


it is and he is unduly nervous about it. 


makes his father tired and cross when he 


night and he thinks it is a punishment instead of a re 


ward. This applies to nearly all of the 90 per cent. of 
boys and girls too. They are not ready to be taught 
any specific vocation at 14, they are ready to be tauglit 


to work. On the farm they are taught to work by compu! 


sion. They have work to do and they see plainly that it 
is necessary work and that someone must do it. It is not 
hard to work alongside one’s father and do the san 


things that he does and to help him. The teacher must 
become the father pro fem and he must work with the 
boys. And he must have them doing something that i- 
going to result in something of which they can see som 
good. 

The boy-scout movement 1s one way of teaching il bo 
but 


It onlv serves the tvpe of bov who as 


to work, and it is fine so far as it goes, it does not 
vo far enough. 
pires to a certain phase of life and a phase which is not 


permanent in later life. 
Turk Work Scuo00L 
To consider a concrete Case suppose we take the Class 
Let 
machine nearly ready for the scrap heap but with a few 
wheels left in it. 
out on the road. 


of automobile “bugs.” them have the use of an old 
Have them go at the job of getting it 
Don’t let them play at it at all. It is 
a job worth while. If the thing will really run, it is worth 
When they pet it on the road 
and 10 miles from home, put the engine out of commis 
the job till they find the troubl 


double what it is stalled. 


sion and keep them an 
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and ride home in it or tow it home by hand. Let them 
have a taste of the real thing. They will be glad to go 
back to the regular schools or else they will stick it out 
like sports. Incidentally, whether they ever have any- 
thing to do with an automobile in the future or not, they 
have learned one step of the road to work. 

It may sound to some like play, but it should not 
he play, but serious work corresponding to the chores 
which we used to do on the farm. It should all be done 
with just that idea in mind. The boys should be taught 
to work with intelligence, and to think about what they 
A job that is 
not thought out beforehand and which is not given con- 
What- 
ever is done, whether it is sweeping the shop or wiring 
a bell, should be done in a workmanlike manner. There 
It should all be done on an in- 


are doing before, during and after the job. 


sideration afterward has not been an efficient job. 


must be no sloppy work. 
dividual basis. Every boy is an individual and while the 
gang spirit that is prevalent at that age should be used 
as a help as far as possible, yet each boy should be treated 
as a problem by himself. No alarm felt at 
changing tastes among the pupils, that is part of their 
development, but that is where the fit instructor should 
make his mark. Each change should be for some better 
work and should mark a mental as well as a physical im- 
This work should not be done with the idea 
A boy should never 


should be 


provement. 
of recruiting any special industry. 
enter any kind of 
done well at it nor because there is a scarcity of workmen 
He should go into it because he 


on work because someone else has 


in that industry. likes 
it, but he should learn to like it under real working con- 
ditions and not under any amateurish ones. 

This would be an expensive system, not because the 
equipment would. cost much but because it presupposes 
capable men as instructors, and a much larger number 
of them than would be required in manual-training 
schools. It is not trade training, but it should have an 
opening into a trade school for any boy any time that he 
showed that he had learned the art of working, and had 
settled into a fixed aptitude for some trade. 

In the experience of the authors it makes comparatively 
little difference what a boy works at from 12 to 16 pro- 
vided he learns to get at it and work. Given that, any 
trade can be taught at least as well as the apprentice- 
ship system taught it between the ages of 16 and 18. It 
may seem far fetched to some to say that doing carpenter 
work is training for doing machine work. It is not, 
but it is a means by which the habit of work may be es- 
tablished before efficient trade training is done. 

The question of whose duty it is to carry on this type 
of pre-vocational work is not entirely clear. The home 
cannot do it. The parents are not to blame if they can- 
not find useful occupations for their boys out of school 
hours. Manufacturers cannot do it. The kind of work 
that boys of that age can do is found in only a few places 
in a few shops. It is a public necessity, if we are to have a 
virile efficient population that every boy should learn what 
work is, which would indicate that it is a job for the pub- 
lic. It is so radical a change from the old-line education 
of the public schools that it is extremely unlikely that 
it would get a fair trial except under a few progres- 
sive superintendents. If it cannot be assured a fair 
trial it would better be tried out even on a small scale 
under private auspices and control, as have so many other 
educational innovations. 
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The authors make ho claim to have worked out the de- 
tails of any such educational work, but they feel certain 
from years of experience and observation in this field 
that the principles laid down here are sound and worth 
following out. 


> 
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A Toolmaker’s Square 
By Wa. C. Derz 
After planing the stock, making allowance for hard- 
ening and grinding, the holes A and J are drilled and the 
slot C is cut with a saw having an edge shaped as shown 
at G. 
lor the blade square with the stock. 
50 threads per inch and the nut # has 20 graduations 
scribed on its beveled edge, thus, by turning the nut 
one space, the screw moves 0.001 in. 


This shape is necessary to allow for lapping a seat 
The screw D is made 
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To set the blade at any angle, it is only hecessary to 
know the tangent of the angle required, which can be 
obtained from a table and as the tangents of angles are 
calculated from a 1-in. radius, or a base 1 in. long, it 
follows that only half the tangent of the angle is re- 
quired in a half inch (the distance from the knife-edge 
fulerum on the screw D to the edge of stock) to produce 
the required angle. After the stock is ground, and the 
seat for the blade in the slot C is lapped square with 
the edge of the stock, the blade is passed through the 
slot in the screw D and the slot in the stock, and is drawn 
down on its seat by tightening the nut F. The nut 2 
is adjusted until all play is taken up between it and the 
end of the stock, to take up the play between the knife- 
edge fulerum and the under side of the blade. A line is 
etched on the upper edge of the stock, to coincide with 
one of the lines on the bevel on the nut F. These lines 
both being marked O, the gage is now ready for use and 
can be adjusted. The angle is changed by approximately 
6 min. 54 sec., for each space on the nut £; in other 
words, for each 0.001-in. movement of the screw D. For 
one degree, the screw would be adjusted 0.00873 in., for 


, tan 0.17365 
10 degrees it would be -5- = ——>—— = 0.08682, always 


taking half of the tangent of the angle required. By the 
use of this square, angles up to 15 deg. can be readily ob- 
tained to within an accuracy of five minutes. 
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Charts for the Strength and Deflec- 
tion of Flat Spiral Springs 


By J. B. Peppie* 


SYNOPSIS—These charts have been plotted to enable 
the designer to determine accurately and conveniently 
the proportions of flat spiral springs. Examples are 
given showing the method employed in using them. 

* 

The accompanying charts were designed to facilitate 
the computation of the proportions of flat spiral springs 
with a uniform rectangular cross-section. 

While the usual formulas will take care of the cross- 
sectional dimensions and length of the spring the de- 
signer will find some difficulty in proportioning the arbor 
and containing box—a matter which should not be left to 
chance or guesswork, since it may easily happen that 
the spring will be tight wound before the desired number 
of revolutions or fiber stress has been attained, or these 
values may be passed before the tight wound condition 
a condition which may result in a broken 





is reached 


spring. 


0 — 
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Fic. 1. Dtacram or Sprinc in Box 


An ingenious solution of this difficulty was offered by 
J. St. Vincent Pletts in the London Engineer of July 
18, 1913, and the charts here given are based on his 
work. 

The three equations, taken from his article, which are 
necessary for these charts, are 

bt? 
7’ = — 
gt 
os (R—r)? 
: 4¢(R+1r) 
7E#(R—r)? 
if (RFP) 





where 
TY ='the maximum turning moment in pound- 
inches, 
b == The breadth of the spring in inches, 


t = The thickness of the spring in inches, 

f = The working fiber stress in pounds per square 
inch, 

N = The number of revolutions of the arbor, 

IL = The length of the spring in inches, 





*Professor of machine design, Rose Polytechnic Institute. 


FP = Young’s modulus of elasticity, 
R The radius of the 
r The radius of the 


box, 
arbor, 


Tt may not be amiss to point out here the fact that the 


above formula for 7’ (the one almost universally given 
in the textbooks) is only valid on the assumption that 
the outer end of the spring is fixed and not pinned to 
the box. 
; ‘ ; ; T 
With the pin connection there is a force P je tan 
‘ 


gential to the box, Fig. 1, which exerts a bending mo- 
ment of /’x on the spring. 

When the coils are expanded this becomes nearly 2/’2, 
or double the turning moment 7' on the arbor. lHow- 
ever the maximum value of 7 will only occur when the 
spring is tightly wound, and when z is less than 2 2. For 
the pin connection, the maximum bending moment on 
the spring will lie somewhere between 1.5 7 and 2 7. 

This maximum bending moment can be calculated and 
chartered, but the chart is unsatisfactory on account of 
the large number of unknown quantities involved. But 
the charts given may be adapted to the form having the 
pin or free connection of the outer end of the spring to 
the box, by using a fictitious fiber stress in place of the 


working stress. This fictitious stress is the working 
2R 
stress multiplied by -—-—. 
~“3hk+r 


Directions are given on the charts for their use, but it 
may be well to observe, in connection with finding the 
box and arbor diameters, that considerable latitude is 
allowed in selecting their dimensions. 

If a certain ratio is desired between them we have 
only to move back and forth along the horizontal line 
through the intersection on the until the 
values for the box and arbor diameters intersecting on 
this line have the right proportion. In general it 
Le necessary to interpolate between the lines as drawn, 
but this should offer little difficulty. 
will not usually be necessary and the nearest shop di- 
mensions will be chosen. The Chart, Fig. 2, 
obtaining the strength of springs and Fig. 3 for lengths 
and deflections. 


axis A two 
will 


Extreme accuracy 


is used for 


The Eastman Kodak Co., in furtherance of a “safety- 
first program” of far-reaching extent, has decided that all 
machinery purchased by it must conform to the following 


specifications: Guards for all even where apparently 
inaccessible, these guards to cover the full circle of the gear 
to mesh and to extend downward to the root of the gear 
teeth. Fly-wheels, pulleys or gears without webs or filled-in 
spokes are to be fully protected, and where necessary the 
rims are to be guarded. Projecting setscrews and keys on 
revolving parts, if used, are to be covered and key seats on 
projecting shafts are to be filled, or, where possible, the 
shaft is to be covered. All sprockets are to be thorougly 
guarded. Wherever necessary, provision Is to be made for 
instantly stopping and starting the machine by the operator 
All levers and switches controlling the movement of machin- 
ery are to be so constructed that they can be lockedto prevent 
the starting of machine. All machinery, such as woodwork- 
ing, to which guards are customarily applied by the pur- 
chaser, are to be provided with such guards before delivery 
In all manufacturer is to specify the type 
of protective device to be applied. 


gears, 


proposals, the 
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Fic. 2. CHART POR STRENGTH OF FLAT SPIRAL SPRINGS 
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The Old Time Apprenticeship 


By JoHN JAMES GRANT 


Does the modern system of apprenticeship produce as 
good mechanics as the old method? Every employer of 
labor that I have talked with is of the opinion that 
but a small percentage of the young men graduated 
from our machine shops today are as good mechanics 
as those who served their time in the old shops, and under 
the old method. 

There may be some prejudice on the side of the em- 
plover owing to the fact that many owners of shops are ol 
the old-time vintage. Hlowever, gin ing them the benefit of 
the prejudice, it is a well known fact that the all-around 


old-time machinist is almost as extinct as the dodo. The 
subdivision of labor accounts for much of this, but there 
are other causes that obtain to account for it and an 


analysis of the cause will show the way out of the trouble, 
which is perhaps more serious than it appears at the first 
glance. 

Many of the old-time machinists were capable of doing 
well any job given them, no matter whether on the planer, 
lathe, drilling machine or vise, and it was expected of 
them when hired as machinists that they were competent 
to do it. Now only a tool maker is expected to complete 
a job from the casting or forging, and in the larger tool- 
rooms there are lathe, miller, shaper, and fitting hands, 
the same as in the works. 

This subdivision of labor may produce men who attain 
a greater efficiency in the production of work, but for the 
small shop these men are of little use, as there is not 
enough of one class of work to even keep one man, who 
is an expert vise, lathe, or planer hand, and as the old- 
time all-around good machinist is not being developed 
equal to the demand, we are going to hear something 
drop. 

Where can you find shops, in the United States at least, 
which have turned out the number of good men, men 
who are at the mechanical head of the best factories both 
here and abroad, as the Pratt & Whitney or Brown & 
Sharpe companies? By the real system of apprenticeship 
in use at those well known establishments, the apprentice 
was obliged to serve under as many good foremen and 
as many different departments as was necessary to perfect 
himself in each branch. This made the young man self- 
reliant and he knew when he was out of his time that he 
had had as good instruction and was as good a mechanic 
as could be expected in the limited time of his apprentice- 
ship. 

I believe the modern schools are to blame in a measure 
for the lack of apprentices. Many boys or young men 
think it beneath them to go into a shop and serve a fuil 
apprenticeship after having spent an hour or two a day 
in an industrial school. In reality what they have learned 
is of no more value than the first three months in a weil 
equipped machine shop. I have had many such young 
men contradict me as to the best methods of doing work 
and thev were taught by instructors who could not hold 
a position at good machinist pay, in any first-class shop. 


. 


* 


A good cheap oxidizing solution for coloring metals car 
be made by mixing the following: Hyposulphite of soda, 4 oz; 
nitrate of iron, 3 oz.; water, 1 gal. The solution is used hot, 
and the metal can be afterwards lacquered without changing 


the color obtained 
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Through the Inspector’s 
Gage 
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The efficiency of a miller depends, perhaps, more than 
that of any other tool, on the quality of the equipment 
used with it. 

* * # 

There is no such thing as too much care in handling 
the payroll, every effort should be made to avoid any 
possibility of mistake in drawing it up or of any delay 
in paying off. 

In handling the work on a grinder the theoretical pro- 
duction is the number of cubic inches of metal that should 
he removed per minute provided there were no losses to 
contend with. 


The question of indexing articles from magazines and 
newspapers resolves itself finally into a question of what 
the reader requires out of a certain article and no in- 
dexing system can meet everyone’s requirements. 

* 3 Bo 

The management which utilizes necessity as the chief 
incentive must adopt driving methods and the policy is 
not a good one save in very exceptional cases, for the 
driven men will go where the driving is not so hard. 

. eS 

Expressed in simple terms, electric motors are used 
to produce torque and speed and the combination of these 
two results in power. In the correct use of motors, the 
speed and torque requirements of the machines with 
which the motor is to be used should be covered by the 
motor which is to drive them. 

* ok ae 

It is safe to say that a man should not attempt to teach 
things which he does not know and know thoroughly, but 
it is not safe to assume that because a man can do things 
well, or because he has worked along certain lines for a 
long time he has all the qualifications for success in the 
teaching line. 


The problem of what constitutes “machined finish” 
was solved in one shop by the preparation of standard 
pieces, turned, filed, ground, polished and buffed. Com- 
parison with these surfaces was the test of finish. Each 
kind of finish had a symbol which was used in the draw- 
ing to specify what was required. 

A system of premium payment to foremen to be ef- 
fective should be based on merit, and should differentiate 
between good and poor men, it should recognize a differ- 
ence in responsibilities, in the efficiency of department 
and in the ability of men. To do this it must be based 
on records of shop operations and profit and loss. 


In every metal-machining plant the tools used may be 
divided into two classes; the fixed machines commonly 
looked on as part of the plant proper; the cutting tools 
which, if each tool is considered separately, is but a small 
insignificant item. These tools, however, are the real 
expense in operation as the efficiency and output of any 
machine tool is a function of the quality and form of the 
cuttins: tool. 
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Letters from Practical Men 





Micrometer for Measuring 
Steel Balls 


The micrometer shown was designed by for the 
purpose of measuring steel balls at the time we were man- 
ufacturing them at the old Simonds Rolling Machine 
Works at Fitchburg, Mass. This was before | invented 
the automatic gaging machines. The expense of keeping 
the micrometers in condition was large as it required a 


me 


yreat many girls to gage the large number of balls made. 

The micrometers used in the inspection department 
were required to be reground and adjusted at least twice 
au week owing to the greater part of the measuring being 
The 


in the grinding and rough inspection, would wear out ol 


done in the center of the anvil. micrometers use 
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Economy in Small Tools 


There are some points in shop management with re- 
gard to the economical use of small tools which do not 
seem to be generally understood. In the case of drills, 
for example, the usual advice is to run the drills at such 
a speed as to secure the most work with fewest grindings 
and breakages. 

In the case of small tools, for example, those costing 
under $2, I do not believe this is good advice. Instead, 
| should say, run the drills at such a speed as to secure 
most work in the shortest time, 
the cost of the drills 


M\ experience has been that with tools costing unde! 


the practically disregard- 


ng themselves. 


*2 each, the Wage Is the most lnportant factor in nearl) 
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The Batt Measuring Micromi 
truth much faster than the ones for final inspection 
This was not only a large item of expense, but required 
i great many micrometers, as Many were being sent to 


the makers to be reground and adjusted. 

Anyone familiar with the grinding and adjusting of the 
micrometer caliper knows that unless the anvils are 
vround at absolutely right angles to the axis the microm- 
eter will measure correctly only in one spot, and if the 
bar recedes and revolves it doubles the error when it is 
turned one-half a revolution. 

This micrometer was designed to overcome that trouble. 
No matter at what angle the grinding wheel is passed 
through between the two measuring surfaces, as neither 
of these surfaces revolve, it will always measure the same 
diameter at any point on the measuring surface. 

These micrometers have been furnished for measuring 
halls in the various ball plants which I have installed in 
the different parts of the world. | it 
manufactured, but there are no patents on it to prevent. 

It will be noticed that the end of the barrel i: quite 


This makes the graduations for 0.001 much far- 


have hever seen 


large. 
ther apart than usual, and it is very easy to read 0.0001. 

The lapping and adjusting can, with proper facilities, 
he done in a very few minutes. 


Detroit, Mich. GRANT. 


Joun od. 


ren AND Its CoNSTRUCTION 


every case, and that it does not to attempt to secure 


life 
to 
if the output is correspondingly greater. 

and 


par 
the possible for small drills or taps, as it 


to 


] 
onvest 


often pays run them fast enough wear them out 


quickly 


Where tools cost over $2 each, the Wage cost the 


tool cost should receive about equal attention, the atten- 
with the increase in the cost 


tion to tool cost increasing 


of the tool itself, 
Of course, the exact $2 may not be the dividing line; 
but from my experience, it is very close to it, and s 


little attention to these details will be found to pay in 
dollars and cents. 

Kk. Estvina, 
B. Ee 


Brookl nh. 


Lad 


The Breakage of Hollow Mills 


When tools properly hardened, free from tempering 
cracks and without any discoverable defects are returned 
to the manufacturer broken, it is of the greatest inter- 
est from his point of view to discover if possible, whit 
circumstances connected with their use were responsible 
for the breakage. Some months ago, we began an in 
vestigation of this sort in the case of hollow mills, and 
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the results were so interesting we feel impelled to pass 
them on. 

The score or more cases investigated may be broadly 
divided into two classes: Those in which the Jathe mill 
was held stationary while the work rotated, and those in 
which the lathe mill rotated and the work was held sta- 
tionary. 

A majority of the cases were of the first kind, and in 
each case one or more of the following unfavorable con- 
ditions was found The tool not 
ately centered with relation to the work, resulting in the 
condition shown in Fig. 1. The tool was tilted in the 
holder, due to grit or a holding device worn out of true, 


to exist: was accur- 


so that the axis of the tool was at an angle to the axis 
of the Fig. 2. It 
nearly always results from the first condition, for when 
the-mill begins to cut, its cutting end will be pulled in 
the rotation of the work and its 


work. This condition is shown in 


toward the center by 
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FIG.1. TOOL NOT ACCURATELY CENTERED FIG.2. TOOL TILTED IN HOLDER 
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BREAKAGE OF TloLLOW MILLS 


axis will be forced out of line. Fig. 2 shows what a se 
vere strain this imposes on the tool, tending to pry the 
teeth out of it. A combination of these two conditions 
in which the tool was both out of center with the work 
and its axis out of line was found in some cases. 

A far larger proportion of the mills were broken in 
cases where the work rotated and the tool was held sta- 
tionary. This knowledge may come as a surprise to 
some, this method is such common practice, especially in 
screw-machine work. But the fact is, when the tool is 
rotating, the problem is much simplified. All that is 
then necessary is to see that the cutting end of the tool 
is running true—an easy matter to determine when it Is 
rotating. ‘The work need not be any more carefully cen- 
tered or lined up than the accuracy of the job requires, 
for the mill will cut its own path in line with its own 
axis and prying strains will be eliminated. 

The conclusion reached as a result of these experiments 
is, that if the mill is accurately centered and its axis 
coincides with the axis of the work, conditions ideally 
favorable to its long life and satisfactory performance 
will exist. That much 
easily obtained when the mill is rotating and the work 
held stationary leads us to advocate this arrangement 


these conditions can be more 


wherever it is possible, 
Ss. H. Cox, Vice-President, 
Cleveland Twist Drill Co. 
Cleveland, O. 
& 


Strengthening by Weakening 

I recollect a case of hold-up in which one shaft, for 
simplicity’s sake, was left large in diameter, the full size 
of the bar from which it was made. With the first hold- 
up, the teeth of a pinion cut direct upon it, yielded and 
bent over. No other part of the machine gave way. The 
cure lay in reducing the diameter of the main part of 
the shaft below the roots of the pinion teeth. This in- 
creased the time through which the forces acted, so reduc- 
ing the impact, the shaft now vielding torsionally. 
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In another case, certain square-headed setscrews con- 
stantly broke off short at the threads near the head. They 
were reduced in diameter immediately under the heads 
to the bottom of the thread, care being taken to leave a 
small rounded corner under the heads. This cured the 
trouble. 

Boiler stay-bolts present another instance. The cen- 
tral part between the two threaded ends is reduced to 
the root diameter of the threads, so allowing the ten- 
sion to act along the whole of the length instead of being 
exerted in trying to stretch the metal at the weakened 
points, that is, at the thread spaces, which are so short 
that the slightest stretch must inevitably cause rupture. 

Let the designer recollect that an over-strong part 
tends to increase the forces on the normally strong parts. 
Instead of following the obvious course of strengthening 
the parts which have given out, the same end might often 
be obtained by cutting down some of the stronger units. 

Francis W. SHAw. 

Manchester, England. 


Molding Cast-Iron Ball Sockets 


A contributor recently inquired how this difficult mold- 
ing is accomplished. In reality, the work is very simple 
and any molder of ordinary ability should be able to do 
the job without much trouble. The method is exactly the 
same as used to produce cast-iron pin hinges and a great 
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Moutpine Cast-Iron BAL 


variety of similar work. The ball itself is a machine-shop 
job, made on the screw machine as a rule. In the case of 
the ball for the Almond right-angle drive, it has a hole 
through it. 

The pattern is simple, the illustration, which is from 
memory and perhaps not properly proportioned, will, 
however, serve to illustrate how it is made. What will be 
the ball seat The surfaces of the pat- 
tern on both sides at this point are spherical to locate the 
ball which will be placed here before the mold is closed. 
In other words, the two spherical faces C’ act as prints 
to form seats in the cope and drag for the ball which acts 


is shown at (. 


as a permanent though movable “core.” 
Prints locate the for the shaft hole £, 
is finished by boring because the center distance between 


core which 


the ball and shaft must be somewhat closer than that 
obtainable by “finished in the foundry ” methods. 
Now come the only real tricks in the whole job. The 


hall is prepared for the mold by either of the following 
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methods: It may be given from two to four coats of Japan, 
depending on the thickness of the coats, or, it may be 
given a coat of shellac varnish and, while still wet, dusted 
over with fine parting sand and, in either case, allowed to 
dry thoroughly. Before placing in its place in the mold 
the hole is filled with molding sand. The mold is gated 
with a wide gate at D so that the ball gets a chance to get 
heated by the metal passing it to the other parts of the 
mold. The central core is located and the mold closed. 
When the castings are turned out a stick with 
which to move it is put through the hole in the bal! and 


round 


a squirt or two of kerosene softens up what is left of the 
coating on the ball. A little practice will give the molder 
such control over this work that there will be no more loss 
than there would be if a sand core were used instead of a 
steel ball. While machining the shaft hole the casting is 

located in a jig by the hole in the ball. 
EK. A. Dixie. 

New York, N. Y. 
x 


FlasK Pins and Plates 
It frequently happens that a cope has to be moved a 
distance from the floor on which it was rammed, and 
when replacing after finishing, it is sometimes turned 
end for end. 
The pins and plates, illustrated herewith, were de- 
signed to obviate this occurrence. 
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FLAsK PINs AND PLATES 


The guiding part of the pin A was made tapering for 
convenience of entering the straight hole in the plate B. 
The pin C was made of a smaller diameter than the pin 
A, so as to make it impossible for the pin A to enter 
the plate D, and longer so that when replacing the cope, 
this pin would enter the slot in the plate ) before the 
pin A entered the plate B, thus locating this end sideways 
and forming an adjustable pivot when locating the pin A. 

KE. W. Tare. 

Dexter, Me. 
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Wrench Testing Machine 


To obtain better indication of the strengths of all kinds 
of wrenches than that the 
to the strongest man in the shop and telling him to “ge 
ahead and break it.’ the following bench was built and 
proved satisfactory in giving comparable results. 

As shown in the sketch a wooden base 1 supports two 


obtained by giving wrench 
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cast-iron saddles at B. These are provided with square 
holes, into which are fitted square split sleeves C, which. 
by tightening the screws PD, clamp solidly in place the 
square bar #. By changing the sleeves (', different size 
bars can be accommodated since the wrenches are tested 
with the jaws opening to the maximum. On the ends 
of the bench are fastened the stands F carrying the shaft 
driven from an overhead countershaft through the pulleys 
(7. On this shaft is keved a sliding sleeve 1/7, whose out- 
side is tapered to act as a clutch into the drum J, On / 
is fastened a cable A connected to the wrench, which is 
being tested through a hook M and the spring balance 
L. The hook M is provided with rubber cushions 7, 
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Wrencu Testing Bencu 


the wrench. This arrangement 


duplicates the conditions under which the wrench is used 


which fit the handle of 
The hook and balance are supported by a counterweight 
pulling on the spring .V. This is to facilitate the handling 
of the fixture. 

To test a wrench, it is opened to its maximum, then 
placed on the bar £. The two hooks M are put in place 
and the levers ? and S are successively pulled until the 
scales of the balance indicate a load approximately 10 
or 15 per cent. greater than the maximum load which the 
wrench is to withstand in ordinary use. 

This fixture, by changing the hooks M, can be 
to take any 


made 
kind of wrench on the market. 

P, P. Fenavx. 
Mass. 


Lynn, 


mi 
Angle Blocks and Holder 


The illustration shows a holder and wedges to be held 


in a vise or made secure bv other means to the table of 


a planer, miller, shaper or grinder for locating work ac- 


curately at an angle while machine work is being done 
The set-up shown is for an angle of 18 deg. secured by) 
using the 5-deg. and 15-dege. wedges with their thick 


ends, and the thin end of the 2-deg. wedge together. 
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») 4 


\ set of six wedges as follows: 2, 4, 5, 10, 15 and 350) 


deg., with the various manipulations that they are ca- 
pable of, will produce angles up to 45 deg. conveniently, 
and with an additional wedge of 1% deg., any half degree 
may be obtained. 

The holder is made with keyways both lengthwise and 
crosswise for easy and accurate location on a machin 
table. 

‘lwo holders and two sets of wedges are needed for 
many kinds of work, especially where the work is long. 

The location of the setscrew holes in the end of the 
holder is such that one of the setscrews can always be 
located on the end of each wedge. 

Martin H. Baw. 
Watervliet, N. Y. 
s 


Drawing-Sheet Holder 
Instead of large drawing sheets containing 
small sketches, single sketch sheets are mostly used nowa- 
days. These sketch sheets are kept in book form, in loose- 
leaf binders and taken out and used separately as re- 
The sheets average in size about 7x12 in., are 


several 


quired, 


easier to handle than large sheets but become mislaid, 
and are soiled easily when placed on the work-bench or 
a lathe-tool A suitable means for holding these 
sketch sheets is here shown. 


= . = 
A aa 


tray. 
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DrRAWING-SUEET HoLper 


A piece of 14-in. rod, 12 in. lone, A, is fastened in a 


cast-iron base B, A strip of wood ( is screwed down onto 
On the front of the wood strip are two spring 


These sketch hold 


the rod, 
clips JY, for holding the sketch sheet. 
ers can be placed anywhere, where it is convenient to have 
A sketch sheet 


is shown at £. 
James E. 


the drawing. 
Coo_Ley. 
Hartford, Conn. 


=. 
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Compact Fly-Cutter 


fly-cutter which. has been 


The 


used in our factory with great success for some time. It 


illustration shows a 


is used’on millers and-gear cutters. . The advantage of 
this cutter is that’ it-is of small diameter, which makes 
it rigid. 
round 


correct when reset, as they are located by the taper screw, 


The cutters are easily; fitted, as they are made 


from stock. They are’ interchangeable and ‘are 


The cutter holder is made of ma- 


which holds them. 
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Fry Currer ror MILLER 


chinery steel and case-hardened. The screw is shorter 
than the width of the collar to prevent its protruding 
beyond the face. 
Morris Himorr. 
New York, N. Y. 
oe 


A Time-Saving TailstocK Tool 


The illustration shows a tool designed as a time saver 


on a number of duplicate parts which had several 
shoulders. 
lathe, the 


have to be re- 


this tool in the tailstock of the 
threading tool could be and did not 
moved from the toolpost until all the parts had been 


threaded, 


By using 


sel 


turned and 





The shank of the tool is 
fitted to the taper hole in the | 
tailstock, and is then set to 


turn the required diameter 
and fed by turning the tail- 
stock handwheel. 

The adjustable arm can be 
shifted 
number of shoulders or dif- 


for practically any 
ferent diameters, thus saving 
the time of setting the thread- 
ing tool for each piece and 


| ' 
~M . 


Tue Tartstock Toor 











also insuring the correct siz- 
ing of the threads. 


The adjustable arm is ;% in. square and can be made 


long enough for any diameter. The hole through which 


the adjustable arm passes is 7% x} in., allowing for a 


hardened shim 4% in. thick, on which the setserew en- 


vages, The hardened shim is he dl loosely in place by a 


small s« rew, The two setscrews are ig il. diameter 1) 


5. in. long. 
The eutting tool or bit is 84 in. square steel and the 
The adjustable arm socket 


this k 


cutting edge is on center. 
Is “QNIXIYQ in., making the metal ™% in, where 
the setserew is. - 

Where the adjustable arm goes through the offset part 
of the holder, the steel is Ix 1 jigx yy in., which also makes 
the metal \% in. thick where the setscrew is, 

The offset is to allow the adjustable arm to be set for 
working on small diameters. 

J. J. Voreicken. 


Decatur, TH). 
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Forced Lubrication good modern practice. Tf ther ta film of ou to | 
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. follow wear and possible s Th Y crease of the 
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pressed a the article on forced lubrication, Vol. HU, , x ; 
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1). 1155. | ! } 
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the same kind or have not the same idea of forced lubr 
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but one thing: a pump, a system of delivery pipes to each ; 
: ‘ 7 "3 nutioh Is wba seb iole ’ “root 
bearing, and a set of returns provided with adequat 
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means for straining the oil. This is the lubrication sys 
? Ae e essary pressure equ nent to ad tar On the 
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nal and to keep the temperature of the bearing down [hab oils show their | tL lubricat }™ rwhen heates 
where the film will be maintained, he says he avrees: aunost to the seizing port and that there is no advantaw 
but then he cites the instance of a bearing used on the nm Keep bearing temperatures below thi . that no repu 
cone pulley of the engine lathe, as one which does not re- table manufacturer of machine tools using plain bearing 
ceive a regular supply and Is seldom more than mall “ led, would co der sending outa machine tool whose bearmnes 
mut performs its work successfully. This statement in under ordinary conditions, were running at a temperature 
itself is sufficient. but I might add that it is evident anywhere near the seizing point, because the slightes 
that any bearing which will run without heatine to ths overload would result ins re of the bearing and 
seizing point when it is seldom more than half oiled, is (issatis ied customer. 
not a heavy-duty bearing, which is the only type of bear- In the use of forced Jubricatic o the heavy-dut 
ne worthy of consideration for thre application of forced caribes are usually considered, so tat om four to s 
lubrication. kKads are the average number wu With SIX leads, il 


is an established fact that an equ prnient of relief valve 


KEEPING A REGULAR SupPLy or On ' , 
’ can be supplied that will give instant warning of a com 


kntropy also seems to feel that if a bearing Is har mn ete cessation of the flow of oil to any one beara, 
accessible part of a machine where it would not receive Furthermore, the principal point under this heading was 
a regular supply of oil, that if there is no room to in the statement made by Entropy in his original article on 


crease the bearing surface sufficiently, forced lubrication — this subject, when he said that a lead supplying oil by 
is not necessary. I think that any machine designer will the gravity system was fully as apt to clog as a lead 
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avree with ne that this point is not in accordance with Shroot «a l to the eu riny under pressure. 
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In the last paragraph, Entropy states again that he 
wonders if we are both considering the same kind of 
forced lubrication, when he reads in my article that the 
use Of stuffing-boxes on horizontal bearings under forced 
feed is not necessary. This is not a new feature in con- 
nection with the application of this method of lubrica- 
tion. It has been used for some years by a prominent 
machine-tool manufacturer and as proof of my point, I 
would submit the style of bearing shown in the illustra- 
tion. No attempt is made to prevent the oil from coming 
out around the shaft, but ample provision is made for re- 
turning it to the main return, while a continuous circu- 
lation 1s provided around the outside of the box to keep 
its within reasonable and practical limits. 

NorMan R. Earce. 


temperature 


Central Falls, 


South American Trade 
521 


1 have read with interest your editorial on page 
on the question of South American trade. 

As one who spent some months in Buenos Aires intro- 
ducing American machinery, L desire to commend the 
stand you are taking. Do all you can to knock out the 
idea that the South American is howling in distress for 
American machinery, and is weeping oceans of tears be- 
cause just now there are no ships to take our products 
down to him, and that all we need to do to get a lot of 
business is to sit home and wait for it. 

The greatest machinery-using industry in South Amer- 
ica is the railroad industry, controlled in Argentina by 


English companies. 


SoME OF THE CONDITIONS 


An Englishman, formerly in the railway service, ex 
plained to me the difficulty of selling American railway 
As nearly as [ can recollect his 


supplies down there. 
“Even if an American 


words, his explanation was this: 
goes to South America and interests the operating dlepart- 
ment in his supplies, the operating department can only 
recommend to the Home Office in England. The recom- 
mendation is passed to the company’s consulting engi- 
neers, Who have friends in the railway-supply business in 
The directors of the company are also inter- 
The requisition being taken in Eng- 


England. 
ested similarly. 
land, somebody hunts around for something that looks, 
or smells, or tastes like what has been recommended, and 
that ‘something’ is of English manufacture. That *some- 
thing like’ is sent down to South America, without too 
much regard to price, and there is a very slim chance 
for an American manufacturer to get the order for the 
voods the operating department wants. 

“There are but few things that are purchased locally 
by the railways in South America, and these are bought 
in small quantities for pressing needs. AIL purchases in 
large quantities are made in England, so that the best 
place to sell railway supplies to South America seems 
to be in London. Naturally, under the conditions above 
outlined, it is to be expected that the English manufac- 
turer will get the cream of the business. The same con- 
ditions apply to a large extent to other industries.” 

There is some local business, but the American manu- 
facturer must figure on doing that local business, as the 
foreigner does, either by having his own store and being 
able to make deliveries out of stock on 90 or 180 days’ 
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credit, or by establishing joint agencies with other Amer- 
ican manufacturers, and dividing the financing of such 
a store between themselves. 

One day I was in a well-equipped jobbing shop in 
Buenos Aires to get a little piece of work done. The shop 
was owned by an Italian, who had a very good foreman, 
likewise an Italian, the foreman having learned his trade 
at the F.L.A.T. Works, in Torino. Practically all of the 
I asked the foreman if he was 
He said, “Yes,” and 
Ile went on 


machinery was German. 
familiar with American machinery. 
that he had used it in Italy and liked it. 
to explain that as they could find good German tools in 
stock in Buenos Aires, and on three months’ credit, it did 
not pay them to get such tools from the States, and pay 
for them from three to five months before they got the 
machines. The same is true of wood-working machinery. 

While there are stocks of English, French and German 
machine tools and wood-working machinery in Buenos 
Aires, from which immediate needs can be filled, there are 
no such stocks of American tools. One may find a few 
American machines in the hands of foreign houses. But 
foreign dealers often have the nasty habit of taking on 
umerous agencies for the purpose of keeping the goods 
out of the market, rather than pushing them into the 
market. 

What the American 
Buenos Aires is a first-class American machinery and 
hardware store, just as good as there is in any American 
Such a store must be prepared to do 


machinery industry needs in 


industrial center. 
business along lines that will get the Argentine trade and 
it must be conducted by Americans who are familiar with 
the language and customs of the country. Until such a 
store is established, there is going to be a comparatively 
small outlet for American mechanical appliances of all 
kinds. 

If we Americans cannot finance that sort of commercial 
establishment, and if our Amercan factory prices are so 
high that such a store cannot meet the competition ot 
the other stores down there, the American business in 
machinery will remain as it is now, small and spasmodic. 


POSSIBILITIES OF AN AMERICAN STORE 


I would suggest that the National Machine Tool Build 
ers’ Association send a man down to Buenos Aires with 
the specific purpose of investigating the possibility o! 
establishing such a store, and needless to say, this man 
should be a man of manners and well trained in the com 
merce of machine tools, so that he can make an intelligent 
report on such proposition. A mere salesman will not do 

I would also suggest that no man be sent who does not 
speak Spanish, and speak it fluently, because the value 
of his report would be very questionable if he can get in 
formation only through sources with which he can com 
municate direct. 

As such a representative could command a good salary 
without leaving home, I would suggest that whoever 
thinks of sending him be prepared to pay him liberally, 
and to give him plenty of time to make his investigation, 
and also to give him a liberal expense account. Do not 
complain if his expenses run $100 a week, or if he should 
stay in Buenos Aires alone from three to four months. It 
must be remembered that it takes time and money for a 
man to establish his standing with our Latin friends. Also, 
do not be disappointed if he finds conditions either tem- 
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porarily or permanently unfavorable, in spite of glowing 
pipe dreams to the contrary. 

All this is merely in amplification of your editorial 
and confirmatory thereof. Your last two paragraphs put 
the matter in a nut shell. 

We have too much hot air in the newspapers about the 
South American trade and how easy it is to get. As a 
matter of fact, it is a little harder to get just now than 
when South America was in better financial condition. If 
we are going to go after it, let us go after it systematically 
and with the idea of keeping it, otherwise let us save our 
money, because it would be money wasted to go after it in 
any other way. 


M. A. QuINN. 


Cincinnati, Ohio. 

Toolroom Management 

On p. 430, there appears an article containing much 
valuable criticism of the article on p. 117. 

As the writer says, every toolroom is under different 
conditions, but actually the work produced in the large 
majority of toolrooms is fundamentally the same, and it 
seems unreasonable to believe that there is any real basic 
reason why there should be such a wide variance in man- 
agement. There must be some one general system of 


wherein the necessary accuracy 


toolroom management 
at the lowest cost with the highest wages can be obtained. 
And I am inclined to believe that where these conditions 
do not prevail it is either the fault of the toolroom system 
of management or of the shop management in not provid 
ing first-class machine tools and an adequate supply of 
small tools and equipment kept in a state of efficiency. 

A toolroom wherein the work is specialized, I believe 
offers the efficient IT am also fully con- 
vinced that sper ialization is adaptable to any toolroom 
If a toolroom is too large to al 


most service. 
whether large or small. 
low the foreman personally to route the work in detail, 
then it is large enough to be divided into departments 
with subforemen at the head. Thus the foreman is re 
lieved of the detail work of routing each separate piece, 
by sending the work as a whole into the different depart 
ments, leaving the detail work to the subforemen. 

I am certainly willing to admit that accuracy, that is, 
the necessary accuracy, should always be considered in 
preference to the first cost even in a temporary jig or fix 
ture in which some evidently think may be 
I do claim, however, that the first cost of tool- 


accuracy 
slighted. 
work is needlessly high in many shops and wages cor- 
There are many shops where ordinary 


respondingly low. 
the much 


workmen are receiving higher wages than 
vaunted tool maker, to whom is credited the highest place 
of skill and intelligence in the majority of books treat- 
ing on machine-shop practice. 

As far as being a lofty scheme, specialization in the 
toolroom is a thoroughly tried and tested system whereby 
high accuracy, low costs and high Waves are secured, 
Specialization allows for the fullest utilization of each 
Through minute familiarity with machines, 
The greatest ac- 


man’s skill. 
the fastest time possible is obtained. 
curacy is secured as opportunity is given for Inspection 
during the several steps in the work, an opportunity 
which is not afforded when one man carries through the 
whole job. 

Cas. F. Rogers. 


Springfield, Mass. 
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Mechanical Intelligence 


In defining mechanical intelligence on page 283, M: 
Fish presents some interesting views, which appear to m« 
The and 


physics or chemistry in any curriculum for the training 


to be perfectly sound, value of mathematics 


of machinists or prospective engineers ‘annot be overes 


timated, 


As the machinist’s trade ultimately is to be raised to 


the rank of the professions, information 


more screntill 


will have to be introduced, Particularly desirable is. it 


that we have trained executives as judges in determining 
the merits of the workers. 
If the 


of mechanics for private 


states or towns are to undertake the training 


concerns the tfaxpavers are jus 


tified in demanding that the emplovers place them in po 
sitions worthy of their talents, and that thev be properly 
compensated, 


Altogether too often do we tind capable men workin 


below capacity because emplovers do not recognize the 
things Mr. Fish has pointed out, and until they de, we 
may expect to be working under the supervision of farm 
ers and clerks. 


Gus Harssies 


Effect of the War on British 
Machinery Building 


On p. 345, we find an article which is grossly untrue 
and misleading. In this arti le, it Is stated “But today. 
only one of the three great machinery-producing nations 


is In a condition to build and deliver. This is the United 


States. This never-before-occupied position brings vo 
great duty and a tremendous opportunity.” 
This is a distinct statement that only the United States 


rh 
Ih 


referred to ar 


is In a position to build and deliver machinery, 


three great machinery-producing nations 


Great Britain, Germany and the United States. 


How such an article containing the direct implication 
that Great 


liver machinery has come to be written 


Britain is not in a position to build and de 
umazes us, tot 
there is not the slightest foundation either in fancy o1 
fact for such an implication. 

We consider the article erosshy 


and would ask you to see that it is contradicted not only 


unfair to this eountry, 


in the European edition, but also in your American 


edition, which reaches countries and parts where your 
Europea edition does hot erreulate, 
\. W. THovceks 
Winuiam Asouiru, Lrp 
Halifax, England 
We are all familiar with curves f production plotted as a 
part of the record « work d hut ot so common to 
plot those curves in advance of the work done, and by their 
id to smooth out inequalities i the demand for labor, and 


thu ywwerate the w lant more effectively The Aberthaw 
Constructior Co,, Lostcn, has found it possible by this means 
to avoid lettine men oO during a lull in the 
job, to be followed by the force a week later, 


temporarily 
hiring of a larg: 


to rush some particular part of the work to completion \ 
long look ahead, aided by the plan, has resulted in keeping 
the fo fairly constant for long periods This makes the 
workman feel that his job is reasonably secure during the 
continuance of the building operation And the lack of effi 


sudden addition of numbers of untrained 


ciency due to the 
hands is at the same time avoided, by spreading out th 
whole work more evenly over the cntire period. 
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Effect of the War On British 
Machinery Building 


That we overestimated the effect of the war on the 
building of machinery in Great Britain is made evident 
by the letter from William Asquith, Ltd., on page 651. 
Our latest advices from Great Britain show that the ma 
chine building industry has not been seriously affected 


by the war. 


Machine-Tools--Draftsmene- 
Clerks 


There are believed to ve decided advantages hh the 


big shop over the small one. The economies due to con- 
centration are supposed to be many, but they are usually 
emphasized on the executive, financial and sales sides. 
Even here they are not given in figures. How many 
fewer executives are needed per hundred emplovees in a 
shop employing 1000 men than in one having only 500 
men? What are the the 


relative sales expense per dollar of sales, and finally the 


relative investments per man, 
relative cost of product and net profit in the two estab- 
lishments? Just 


Answers would be both interesting and instruc- 


how does size affect these important 

items ? 

tive. 
It is not our purpose to attempt to give them, but we 


can give equally interesting figures in regard to three 
These come from our survey of Cleveland 


All three consistently tell the same story 


other items. 





machine shops 
the smaller fhe shop the greater the relative amount of 
the item. 
There are more machine tools per workman in the shop 
having 200 men than in the one with 500, more in the 
The 


shops emploving 


shop with 75 than in one with 100, and so on. 
limits are: 1.12 machines per man in 
less than 10 men each ; 0.2 machines per man in shops eni- 
ploying 470 workmen each and upward. 
The details are given in the following table. The aver- 
age for the entire group is 0.56 machine tools per em- 


plovee. 


No. of No. of Mer Average No. of 
Shops- in Each Shop Nact pe Near 

+O lto '.12 

yO) lit 17 0 82 

“) 17 to 26 Oo Ho 

27 to 40 ool 

w) $3 to 70 ( ‘i 

Mw) 72 1 134 0 21 

) 135 to 450 0) 2S 

13 $70 to L124 oO 


AND MACHINE TOOLS 


RELATION BETWEEN WORKMEN 


A study of the numbers of draftsmen emploved shows 
that the smaller the shop the per 


The limits are: 8.5 men per draftsman in 


fewer the employe 
draftsman. 
two shops having less than 10 men each: 46.3 men per 
The a 


draftsman in shops having over 500 men each 


tails appear in the following table 


UNTUANDONTOOODONLADLLA PTY NEY ONE 


Editorials | 


UOMMANEL TTT FNONOOONFY neeTyEndTTey y.pnvaqannvviT 
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Number of Ave N or Number of Met 
Shops M 1 Shop to One Draft 
5 IS 0 s " 
i4 21.3 17.7 
24 2 0 Is 
3s sO 
12 os 0 j 
RELATION BETWEEN DRAFTSMAN AND TOTAT NUMBER 4 
EMPLOYERS 
—_ 
The third table worked out along the same lines as 


the one for draftsmen concerns clerks The important 


] 


fact Is the Sime > thy spitiel the shop the tewer men 
in proportion to each clerk. But here the limits ar 
closer together than before: 6.3 mer per clerk In shops 


) 


employing less than 10 men each; 19.2 
This table follows 


men per ¢ lerk in 


shops employing over 500 men each. 


Number of Average Number Number of Employee 
Shops Men per Shop to O Clerk 
1 x 4 ( ; 
14.7 ;.4 
TD Za 9 3 
a t"3 yo 4 
i " 12 
) 1m) 14 
Hs 2s 7 
11 37 10.2 


RELATION BETWEEN CLERK AND TOTAL NUMBER OF EMPLOYEES 


It would be an interesting study to search for the rea 


more draftsmen and 
But 


Is Hnportant to point out 


sons for relatively more machines, 
more clerks in the small shop than in the large one. 
space prevents this. lTlowever, it 
that these averages show three places where the expense 
should be relatively 


burden of the large machine shop 


ehter than that of its small aL ivhbor depreciation and 


fools, drafting room @NX 


maintenance changes in machin 


Dehse and clerical PYDense 


The Hindrance of the Expense 
Burden Ratio 


The man who first wrote or said, “Figures don't. li 
but hars figure,” must have been acquainted with some 
one who had blind faith in ratios and percentages. For 


the old saying applies to no one as well as it does to the 


man who bases his eon lusionus Won proportions and pel 


cents. This attitude has already caused trouble in ma 
chine shops, and Is liable to cuuse more The followin u 
excerpt from a recent letter is to the point 

During the past two months, I have bee! busy idjustii 
a department in which were employed about 30 men, oper 
ting ibout 14 machines, capable of producins ibout Or 
complete pieces per day, wit! n overhead of about 130 pet 
cent 

The system in this shop ha een sO rearranged with the 
placing of three new 1 chines (two old one have become 
iseful for another department) that only ) ome re 
necessary to operate the machine The output capacity 
been nere | fre »> to 400 ) " ! ] 
pp e rate ha been re ed I ) per 100 « 
plete One man as cler) ind o " nspector ha 
been added to the usual nonpr bor 

The part that I do not understand in this connection 
that the overhead expense for this lepart ent has jur rere 


working in the wrone direction? 


Let lus One of the cl tails a! the old and 


Colpare 


the new conditions. | der the old conditions, 2500 


HeCeS produced Mel da at a adirect labor cost of 


were 


SS) 1M LOO This im 3 total (| reat labor cas yn r day 
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of $75. The expense burden was at the rate of 130 
per cent. Thus the daily expense burden was $97.50. 


Adding these two items gives a total of $172.50 for the 


direct labor and expense per day. Dividing this amount 


hy 25 gives a labor and expense cost of $6.90 per 100 
pieces. 


Turning to the new conditions, 4000 pieces are pro- 
duced per day at a direct labor cost of $1.50 per 100. 
The 


expense has been increased by the wages of a clerk and an 


This gives a daily direct labor total cost of $60. 


Let us assume that these two together receive 
$30 per week, or $5 per day. Adding this to the daily 
direct labor cost gives a total of $162.50 for labor and 
But the per- 


Inspector, 


expense, or a cost per 100 pieces of $4.06. 
centage of expense to the direct labor is now 170. 

Comparing the final figures, we have under the old 
conditions a labor and expense cost per 100 pieces of $6.90 
with an expense ratio of 135 per cent. Under the new 
conditions, we have a labor and expense cost per 100 pieces 
only of $4.06, but the expense percentage has increased 
to 170. 

The saving per 100 pieces is $2.84. Thus the daily sav- 
ing on the present output of 4000 pieces is $115.60 over 
the former cost. But horrible to note, the expense-burden 
ratio has jumped 40 per cent. 

Right here is one of the battle grounds between the ac- 
counting oflice and the production department. Some of 
the foremost shop managers are beginning to believe that 
each department should do its own accounting instead 
When a 


capable shop manager increases his output from 2500 


of having one general department for this work. 


pieces per day to 4000 per day and makes a relative sav- 
ing of $113.60 per day and then 
asks, probably because of benighted criticism, “Am I 
working in the wrong direction?” something or someone 
needs to be hit pretty hard. The thing to hit is the blind 
belief in the expense-burden ratio as indicating shop con- 
ditions. And finally the man to hit is the man who 
will persist in this belief. 





a splendid record 


Imstruction im Foundry 
Practice 


Lest there should be some misunderstanding in regard 
to the editorial on instruction in foundry practice on 
p. 565, it may be interesting to note just what is being 
done along this particular line in other institutions. 

So far as we are able to learn the Wentworth Institute 
is the only one with courses devoted exe lusively to train- 
ing men for the foundry industry. The three other schools 
which come nearest are probably the Pratt Institute, of 
Brooklyn, the Lewis Institute, of Chicago, and the Car- 
negie Institute, of Pittsburgh. All three of these schools 
vive their foundry training primarily to students who 
spend an equal or larger amount of time in other manu- 
facturing branches such as pattern making, forging and 
machine work. In other words, the training is given 
to ex, and or broaden them as machine-shop foremen or 
superintendents of small manufacturing plants, rather 
than as foundrymen. But 
stitutions has been excellent as far as it has gone, they 


while the work of these in 


do not devote sufficient time to make practical foundry 
workers, and have not, therefore, had a direct effect upon 
the foundry industry itself, 

According to the modern methods of training men for 
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specialized industries, all instruction is tied up to that 
industry so far as possible. For example, instruction 
in mechanical drawing is given through foundry problems 
so that the man may not only learn to read drawings 
but to know their relation to foundry work. The same 
is true of mathematics, problems in estimating and in 
practical foundry computations all being arranged for 
this purpose. The same is true of applied science. 

In the Carnegie Institute opportunity is offered for 
students who wish to specialize in any one of 10 dif- 
This allows them to devote a single year 
electing 


ferent trades. 
to what they call an “intensive trade course,” 
work in a single shop and such courses in mathematics 
and drawing as naturally go with them. How far this has 
gone, we are unable to say, as only one page of the 400 
in the catalog is devoted to the description of all 10 of 
tliese trade courses, the number of such special students 
is evidently small. 

Many of the colleges, especially Worcester Polytechnic 
Institute, the University of Minnesota, Purdue Univer- 
sity, the University of Illinois, Cornell University, the 
University of Wisconsin and the University of Michigan 
have excellent foundries in which much good work is 
being done and where good castings are being turned out 
from time to time. But the purpose of this instruction 
is merely to give general information to the engineer 
rather than specific training to a man who expects to make 
the foundry his life work. 

To be perfectly fair to all concerned, we must mention 
the Winona Technical Institute of Indianapolis, which 
was started largely through the influence of the National 
Manufacturers’ Association and allied organizations about 
10 years ago. In 1906, they organized a foundry trade 
course similar to the one now given by the Wentworth 
Institute for making journeymen in foundry practice. 
This course was successful for five years and was only 
discontinued because the institution went into the hands 
of the receiver. 

Inasmuch as the head of the foundry department at 
Wentworth, E. A. Johnson, is the man who started the 
work at Winona and carried it on so successfully, it may 
be said that these courses are the logical outgrowth of 
those at the Indianapolis institution. Now that there 
are Various opportunities to study foundry work, the next 
step should be to show indisputable statistics of the need 
for such knowledge, and the benefit derived therefrom. 

a 

We often take offense at something merely because the 
thing is misnamed. “Give a dog a bad name and hang 
him,” is the old English saying that bears out this fact. 

*“Nonproductive labor” is a term that carries with it 

The contrast is pro- 
And the natural 
clusion is, if a certain person is in the nonproductive class 


a wrong idea. It is a misnomer. 


ductive against nonproductive. con- 
he should be fired. 

It is more than likely that many valuable, in fact al- 
most indispensable employees, have been discharged mere- 
ly because they were labeled on a “nonproductive” list. 

No one can urge that there are no substitutes for these, 
terms as a reason for continuing their use. On the con- 
trary, the substitute terms that are fortunately growing 
in favor are “direct labor” and “indirect labor.” They 
are descriptive and convey no wrong idea, 

We will all do well to say direct labor instead of pro- 
ductive labor, and indirect instead of nonproductive labor. 
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Duplex Miller are made of crucible steel ; lf run own phosphor-bronz 
al bearings, which have taper journals fitted with felt oi! 
Che duplex miller made by the Rockford Milling Ma- 


chine Co., Rockford, Lil. consists of their No. 2 miller 
fitted with a special attachment, as shown in Fig. 1. 


retainers. Provision is made for taking up wear. All 
shafts are hardened and ground and run in high-dut 


TY “nd - ) ) roller bearings, Hyatt type. The driving pulley is 14 in 
1e second cutter spindle is carried In a bracket an , —- . 
; a a in diameter, has a 514-in. belt and runs at 300 rpm. No 
is geared to a shaft running through the overhanging “7 : 

countershaft is required, as the machine may be driven 


direct from the line shaft. Cutter spindles can be reversed 


arm, as shown in Fig. 2.) The method of attaching and 


bracing the bracket makes it rigid, reducing the tendencs ; 
; while the machine is in motion or at rest. by means of a 
to chatter and at the same time making it possible to ad 


. . _ lever at the pulley end. The overhanging arm is 4 in. it 
just the cutters to mill any width within the capacity of 


diameter and is provided with a flanged support, bolted 





7 to the column, designed to give stiffness and reduc 


vibration, The distance from the center of spindle to 











Fig. 2. OPERATING SEc- Mig. 3. Tite Seconp SPIN 


OND SPINDLE pLE Rear Drive 


the underside of the overhanging arm, is 7 in. There are 
16 spindle speeds, giving a range of from 15 to 376 r.p.m., 
and 14 feeds giving from ic to YO mn, per min. The tloor 
space is 77x92 in., and the weight, about 4200 Ib. 


Taps with Two and Three 
Flutes 


Taps of the desiven shown, with two and three flutes, 





have now been made reeular stock stvles ly the Winter 
Bros. Co., Wrentham, Mass. 











Pia. 1. Dupntex MILLer 


the machine. In Fi. 3 is shown the method of gearing L3 
] ] ; : - 
3 





from the back, which is the same as used for their vertical 
¢ attachments. 

With this type of duplex miller a minimum amount R 

of floor space is required, and, beside easy adjustment and 


milling and slotting 





control, it allows the operator to examine ¢ losely the work, 
especially when placing or removing it. At the same time e ; ere a 
the value of the miller is not impaired for any work 
that needs to be done on a regular plain miller should 
the shop not have enough work to use the duplex attach- R 

ment continually. ~ Aw , 











The capacity and dimensions of the No. 2 machine are — 
as follows: Table, working surface, 50x11% in.; has , ee 
three 5g T-slots; oil grooves on sides and oil pockets 
on the ends. The table has quick return; is operated by It is claimed that small taps Tor ste l are more effective 
a handwheel, which can be thrown in instantly at any when made with less than four flutes. As a result, the 
point. All feeds are automatic, with 28-in. table feed; taps shown are made with two flutes up to ia in. diam 
8-in. cross feed and 19-in. vertical feed. The spindles eter and with three flutes up to Y% in 
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Special Four-Way Drilling 
Machine 


This machine was designed especially for drilling 


four holes simultaneously in Ford universal-joint ring. 
The rings are held in individual fixtures, several of these 
fixtures being used with the machine, so that while one 
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Sprecian Four-Way Drinuing Macuint 


ring is being drilled another fixture is being loaded. 


At the completion of the drilling of the four holes the 
inain fixture on the machine is unloaded and another 
ring already clamped in a subordinate fixture is reloaded 


into the main fixture ready for operation, 
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of the machine to maintain as near as possible absolute 
alignment and accuracy of right angles of the holes to 
one another. The feed mechanism is of the rack-and-pin- 
ion type, power being delivered to each of the spindles 
by a bronze worm gear and hardened-steel worm. The 
trip motion is in the drop worm principally. In order to 
start the feed, a lever conveniently located at the operator’s 
left engages the worm and worm gear. When the spindles 
have traveled their proper distance an automatic knock- 
off cam, located at the top end of one of the rack pinions, 
compresses the rod and automatically trips the feed mech 
anism. The spindles are then returned to their original 
starting position by the operator, who can control the 
return of the spindles the shown in 
the head at the left of the operator. The driving gears 
of this machine are all of the helical type. Lubricant is 
The oil drains back 


ny handwheel 


pumped to each individual bearing. 
through a main source of supply, where it is filtered be 
fore being again pumped throughout the machine. 

The machine is 6 ft. 6 in. wide, 5 ft. 6 in. long and 
i ft. 6in. high. It weighs about 7000 Ib., and is a recent 
product of the Reed-Prentice Co., Worcester, Mass. 


* 


Multiple-Spindle Horizontale- 
Vertical Drilling Machine 


The machine shown was designed for drilling at one 
setting all of the holes in an automobile transmission 
case, all. The holes are drilled regardless of size. 
position or angle, each drill running at the correct speed, 


16 In 


driven by a proper size spindle and supported by an 
arm of suitable strength. 

Each spindle has an independent adjustment for differ 
ent length drills, which 1s controlled by a single screw 


on the extreme outside end of the arm. This makes it 





— 
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MULTIPLE-SPINDLE Hortzontan 


The spindle speed is obtained from a main driving 
pulley at one side of the machine. Power is delivered 
to each of the four spindles through the spur gears, shaft- 
ing and bevel gears. The heads are held to the main base 


wp Vertican Dritning MAcHINE 


close centers, Inasmuch as there are no 


to vet 
bolts or nuts projecting from the arm; the inner end lx 


possible 


ing the same diameter as the spindle nose. 
\ll of the heads are provided with automatic feeds and 
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feed the lower back heads are arranged to 
swivel at an angle as well as adjust for position, so that 
a different drilling layout may be obtained. It 
noted that all of the gearing is fully guarded. 
The 
heads are standard, simply the arrangement or grouping 
Baush 


stops, and 


W ill be 
All the 


Various 


spindle-drive gears run in oil-tight cases. 


of them representing a recent development of the 
Machine Tool Co., Springfield, Mass. 


Automatic Safety Clutch for 
Presses 


The illustration shows a safety clutch recently devel- 
oped by The Bauroth Machine & Stamping Co., Toledo, 
Ohio, and now applied to the entire line of presses man- 
ufactured by them. 

The operator depresses the treadle, 
of the pin D, which al- 


causing depression 


- 
lows the clutch block to 


engage the recesses In 
* the hub of the flywheel, 

or gear, and the crank- 
When 


4 | ; the treadle is down, the 


shaft to revolve. 


arm G drops down and 
i the catch F falls 
: the notch 4, which pre 


into 











vents the treadle from 
coming up, and also 
keeps the pin D from 
touching the e¢lutch 
block even if the foot 
pressure Is removed 


This eliminates friction 
between the pin and the 
clutch block and the re 
After 


revolution of 


sulting 
% of a 


wear. 


the crankshaft, the cam 








{ strikes the cam &, 

forcing it outward, thus 

releasing both the 

catches FE and /7. After 

the shaft has completed 

One revolution, — the 

Shand clutch block is forced 
away from the hub of 
the flywheel, or gear, 





by means of the cam (' 





and the shaft stops re 


O) 


olving. In order to 
AUTOMATIC SAFETY CLUTCHES make possible another 
FOR PRESSES revolution of the shaft, 


the operator must re 


move pressure from the treadle, allow it to come up to its 


highest point, and must again the treadle, be 


! ° 
cre press 


fore another revolution of the shaft can take place. 


Electric Shop Truck 


The illustration shows the latest develo 


(Sowan Truck Co., Holvoke, Mass.,. 


pment of the 


whi h it will he noted 


is their regular type of transvevor, previously described in 
with the addition of a storave battery 


these columns, 


feor electric drive 


MACIIDIN T 65% 


IS 


With this type of truck the same multiple platform 
system as regularly used w the transvevor can be ut 
ized. The truck is driven by worm and wormwheel « 
rectly connected to the motor. The gear reduction ts 14 


to 1 and the truck has three forward and ri 
from 1 to 4 7 The 


cannot lye foot pedal 


miles an hour when load 


sent into the controller until a 


has been pushed down by the operator which simultane 





5 
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STORAGE-BATTERY \NSVEYO! 


Us releases the brake and clos the cirreuit breakers 
Che moment the operator releases | oot from the pedal, 
the brake sets automatically and remai until the ci 
cuit breaker is again closed by pressing the pedal. Ek 
vating the platform load is accomplished by a specially 
designed hydraulic ram. Three or four strokes on the 
lever at operator’s side elevates the load 3 in. from th 
floor. The load is then free to be driven to any part of 
the plant wh re, by merely pressing the lev im the load 


without shock or jar 


Wers 


In the illustration the transvevor is shown carrvin 
the elevated platform load while at the same time it 
iv also act as a tractor in hauling a hand transvevor 


wit i othe load 


Knurled Pipe-Cutter Wheels 
|" 1e avo, Ill.. 


has «ke 


Nve Tool x Machine ( » ( bie 


oped recently a pipe cutter tted th a knurled-ede 
tter wheel, in place of the usual plain sharp-edge dis 
wheel, The pipe cutter Is shown In hic, m One ot the 


wecls on a larger scale is shown at the right. 
The teeth are ut are knurled 
agonally and actually remove metal during the cuttin 


2. On the left th 


not cut straight a 


ross, 


~as shown at the right in Fig 


etal is upset by the d wheel is shown. Since 


wheel removes metal nstead of upsetting it. 











} Kxvvriep-Wiee, Pree Crrrer ann Ween 
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Cuts Mapes sy Boru Disk AND KNURLED 


WHEELS 


Fig. 2. 


friction is reduced and therefore large pipe can be cut with 
less effort. The knurled wheels are made in various sizes 
and styles to fit any regular make of holder on the mar- 
ket 


Heavy High-Speed Forging 


Press 
The illustration shows a heavy high-speed forging 
press, originally desivned for the heavier kinds of rail- 


forgings, but which may he used 


road-track sper ialty 


for any other kind of heavy forging, forming, stamping 


and embossing. hot or cold. It is capable of exerting 
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Higiu-Srrep Foraing Press 
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pressures continually up to 500 tons and is designed to 
withstand occasional overloads of 40 per cent. or more. 

The frame is of the gap pattern, consisting of four 
pieces held together by four steel bolts. Two of these 
bolts, in the rear of the main-shaft bearings, pass through 
the crown, uprights and bed of the press, and virtually 
take the entire stress occurring in the press, while the 
uprights proper take the reaction. The other two bolts 
are in the front of the bearings and pass through the 
crown and uprights only. 

The bed and face of the slide are provided with T- 
slots. The clutch is of the jaw type, equipped with grav- 
ity release, 

The press is designed to run at not less than 30 strokes 
per min., so that four, five or more successive squeezing 
or forging operations may be performed on a piece of 
work while at the same heat. To permit this speed, the 
machine is comparatively low-geared, the ratio being 
15:1, which brings the speed of the back shaft up to 
150 rp.m. 


The machine is motor-driven and the stroke, or mo- 
tion, of the slide is 6 in. The shaft is 10 in. diam- 
eter and the distance between uprights 61 in. The 
available die space, that is, the distance between slide 


and bed with stroke down and adjustment up, is 20 in. 
The flywheel is 50 in. diameter, has a 17-in. face and 
weighs 4000 Ib. The machine is a recent product of the 
Toledo Machine Tool Co., Toledo, Ohio. 


> 
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Industrial Effect of the War on 
Switzerland 


Information recently received direct from Switzerland 
indicates that, as might be expected, the war is affecting 
that country very seriously. Employees in firms manu- 
facturing metal articles of various kinds have been very 
largely laid off, although employers are endeavoring to 
keep as many men as possible. Between the first of 
August and the fifth of September, some shops reduced 
their forces to 40 per cent. of normal, and this percent- 
age has still further until, in in- 
stances, they are running at only 10 per cent. of full 


been reduced, some 
capacity. 

The watch factories are working two days a week, and 
even then the shipments are said to be less than the pro- 
duction, the surplus product being stored awaiting fut- 
‘ure markets. 

The automobile industry, as well as the arms factories, 
are doing very little, except supplying army requisitions. 

In some of the match factories, the abrasive substance 
on which matches are struck is now being confined to 
one edge of the box instead of being used on two edges, 
as heretofore. This is to save material, most of which is 
said to be imported, 

A large factory in the west of Switzerland, manufac- 
turing a variety of metal articles and also some machin- 
ery, has been obliged to reduce its force to 10 per cent. 
of the full capacity. Those who are laid off are being 
paid 24c. per day in the case of married men, with 6c. 
additional for each child; while single men receive 12c. 
per day. Wives of employees who are serving in the 
army, Which has been mobilized to prevent invasion, re 
The unmarried 


ceive 12¢. per day, and Ge, per child. 


men are entirely provided for by army rations. 
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AMERICAN VALVES FoR Export—James H. Caldwell, 
president of the Ludlow Valve Co., Troy, N. Y., in a re- 
cent published interview, states that his company has re- 
received orders for a large number of valves for export. 
This is a rush order, but the amount involved is so large 
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Current Prices of Shop Ma- 
terials and Supplies 





that the plant of the company will be kept running some nd 1G LRON was quoted at the following prices at the points 
: x . . an ne idicate 
time on this order alone. : 
Oet S Sept ;, Sept. 2s 
* 1914 1vl4 1v13 
- ae : . m . : No. 2 Southern Foundry, Birmingham $10.00 $10.00 | $11.00 
A New Inquiry—The Russian government, in a cable No. 2X Northern Foundry, New York 14.50 4.50 | 16.00 
, : :; ee No. 2 Northern Foundry, Chicago 13.5 1 5 
inquiry, asked for prices and shipping dates on large quan eee Me et +e co | wo 
tities of absorbent cotton from American manufacturers. ®** Pittsburgh 13.00 13.90 1S. 40 
lt was informed that no early shipments could be made MISCELLANEOUS METALS—NEW YORK 
° oo ° . Cents per pound 
in this commodity. Cannan, checteciatie tenshead teen 12.00 > BO 14.50 
K Bd tk Tin 1.12 0. w 40.00 
Lead 3.75 3.00 4.35 
GREEK GOVERNMENT TO Buy In AmeErtca—Mr. C.  Spelter 5.10 6.15 5.05 
2 . . . = . Copper sheets, base 17.00 18.00 20 00 
Daffardakis, who is permanently located in New York Copper wire (carload lots) 13.2 } 15.00 18.00 
° ‘ > . . . , trass rods, bax 12 7 } a2 17 00 
on a special mission for Greece, as well as having the title Brass pipe, bas 16 OO 16.00 21.00 
“phos A : : ; Brass sheets 12.7 13.87 17.50 
of his Hellenic Majesty’s Consul-General, states that the  soider | and } (eas lot 17 00 2500 
i. _ . os a ee es : nals Law on s 
(reek Government has embarked on a new policy as a g7eRL SHAPES FROM JOBBERS' WAREHOUSE, NEW YORK 
direct pur haser of American-made produc ts. He has es ‘ per pound 
. . . Steel angles base... 1.s S 2.25 
tablished headquarters on a permanent basis and will e1 nod Saleen 190 ‘90 2 30 
deavor to promote the sale of American goods to the Greek Machinery steel (bessemer) 1. 1.8 2.05 
Government. In this manner it is hoped that Greek mer STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
chants may be able to secure an extensive trade in the — x, os pisck pz pou _ 
Balkans and throughout the Orient. No. 26 Black 2.00 G 3.00 
: : Nos. 22 and 24 Black 2. a) 2.90 
tk K * Nos. 18 and 20 Black -. 4) 2.00 
- . ’ 3 No. 16 Black.. 2.45 j 2.85 
IpLE Cars Decreasep in the fortnight ending Sept. 15 No. 14 Black 2.35 2.75 
; cae titty o. 12 Black 30 x0) 2.70 
tc 136,049. This was a decrease of idle equipment num- No. 28 Galvanized 7 3.70 1.20 
= OV OnN aa - 9 ; No. 26 Galvanized 3.40 0 3.00) 
ering 27,277 cars; in other words, about 2000 cars were No. 24 Galvanized 3.2 75 
placed in service each day during the first half of Sep- COLD-DRAWN STEEL SHAFTING is sold to consumers 
ty mber at about 45 discount off list prices At that rate the net 
‘ . prices per foot are % in., 4.95« 1 in., 8.03c.; 1% in., 12.65« 
1% in., 15.29¢c., 1% in. 16.50¢ 15 in., 19.36c.; 1% in., 22.44c.; 
1% in., 5.79c.; 2 in., 29.28¢ 
Orvers for 10,000 saddles have been distributed among OLD METALS—The following prices are quoted: Heavy 
copper, 10.50« light 5 avy machine composi 


copper, 9.25 he 


brass, 5.50c brass chips, 


American manufacturers and foreign buyers of horses 
have been especially active in the purchase of cavalry 


tion, 9.50c.; light S«< brass turning, 


4.008 


MACHINE BOLTS generally quoted to consumers at 


are 


mounts and dray animals. 60% off the list price, but in the case of steady customers and 
* * * big orders, generous concessions are being made At the rate 
of 60 the following net prices hold, at dollars per 100: 
FLour ror War Zonr—A St. Louis milling company lide. = 
has received a rush order for 110,000 barrels of flour from Length 1 % Lin 
rarmna nr ‘ ati . sc ta _— 1% in $0.68 $0.80 $2 08 $3.08 $4.20 $6.04 
one of the warring European nations. This is the largest »%,,' St + ie Se Mig Sey Milied $e Hie te 1 ie fo? 
single sale of flour ever made in this city. The flour will 3% i eS a ae ye i et 
, p c . > a ‘ 2° oa 2 g.ae 
be made of Kansas wheat and 540,000 bushels will be re- 3% 0.81 0.99 2.69 3.9 6.32 7.48 
quired. The price was not made public. STANDARD PIPE continues unchanged. The following 
* * * discounts are allowed from store in New York 
Blach Galvanized 
FraNCcE Witt Buy 1000 American Motor Trucks WA: Ae ae 
, , , pet 4 2 . ‘ 
A test of American motor trucks has been going on for 7 to !2-in ; 64 
the past week before a board of French Army otlicers, at At these discounts the net prices in cents per foot are 
} u ‘ 3lac it aAniZcc ‘lac if ! 4 
the plant of the Bethlehem Steel Co., Bethlehem, Penn. jp yy wiih’ mee —— = =6—$aeee 
- _-, . . > . 2 ace , l-in 3.57 5.10 3-in 16.83 23.71 
It is said that 1000 truc ks will he purcha : d and 10 iin a a3 an sin 230% 33 70 
manufacturers are anxiously awaiting the decision of the Hg 5.87 7 = a oe’ oa 8.38 
. «in iad , 4.6 yf 
board. DRILL ROD sells to consumers at the following discounts 
* * * Third grade, 60%: second grade, 40 off and first grade, 
ew off 
LARGE ORDERS FOR MUNITIONS of war and supplies ior COKE—Business is nominal For prompt shipment, $1.60 
: . . . ‘ to $1.65 is demanded; for 72-hr. foundry coke, $2.20 to $2.30 is 
the armies in the field have been received by American asked 
. -_ "Are tino ¢ ' , “- , . e — \NTIMONY—Prices remain nominal, Cookson’'s selling at 
manufacturers, but owing to the nature of the busine Loc, Chinese at 9c. and Hallett’o at 914. 
it is impossible to confirm these orders. A _ persistent SWEDISH (Norway) IRON is sold to consumers in ton lots 
es . 48 t $3.40 base. > lot ot ons ar ade ¢ $3.75 
rumor, that 50,000,000 rounds of amr-nnition have been ha’ 3 - in omall S Quernees ore eee & 
sold abroad, is partially confirmed by the unusual buy- rol ELDING WIRE continues unchanged. Prices are as 
. . » “ 7 ’ = ° : : - OwWs 
ing of Calumet & Hecla copper. Grinding machines Cents pet 
» . > 9 . Pound 
have been sold for the grinding of shells, and it is re = a o es 
ported that an American steel maker has a large order for °° nd No. 10 ©.07 
shells. An agent of one of the governments is buying Noe. !2 2.08 
harness and saddlery, and an order for approximately No. 14 an4 0.10 
. . No. 18 0.1 
6,000,000 horseshoes has been taken No. 20 0.14 
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METAL WORKING 


NEW ENGLAND STATES 
An explosion of gas in the japan finish room of the L. 8, 
Starrett tool plant, Athol, Mass., caused $3000 damage. 


> L. Dana, Cambridge, Mass., is having a garage built 
at 20 Willard St. 
The Fuller Estate, Fitchburg, Mass., is having plans pre- 


reinforced-concrete garage, to 
Harry Frost, Cambridge, Mass., 


erection of a 
being razed. 


pared for the 
replace the one 
is the Arch. 


The Holyoke Box & Lumber Co., Holyoke, Mass., whose 
plant was recently destroyed by fire, plans to rebuild on the 
same site in the near future. 

The Columbus Garage Co., Jamaica Plain (Boston post 
ottice), Mass., will replace its present building at 40S South 
Huntington Ave with a fireproof garage. 

F. W. & lL. M. Harwood, 858 State St., Springfield, Mass., 
plans to erect a two-story, 30x50-ft. frame shop at 90 Andrew 
St The firm manufactures gold leaf. 

Fire, Sept. 18, destroyed the blacksmith shop and garage 
of Thomas F. Welch, 2216 Center St., West Roxbury, Mass. 
Loss, $5000. 

Richard P. Power, Worcester, Mass., has purchased a site 
on Albany St., where he plans to construct a foundry. 

Daniel McLeod, Providence, R. I., plans to build a one- 
story, 26x100-ft. addition to his garage on Brook St. 

Joseph Labelle, Woonsocket, R. I., has purchased the old 
State Armory on Arnold St., which he will remodel and equip 
as a gurage 

The Birmingham Iron Foundry Co., Ansonia, Conn., has 
awarded the contract for the construction of a 938x154-ft. 
machine shop. Noted July 2. 

The Union Metallic Cartridge Co., Bridgeport, Conn., has 
awarded the contract for the construction of a 64x2S5S-ft. 


addition to its plant. 


St. Augustines Roman Catholic Parish, Bridgeport, Conn., 
plans to erect a boiler house estimated to cost $6000. 
E. J. Naylor, Bridgeport, Conn., plans to erect a public 


garage on Wood Ave. 


The Neptune Hardware Co., Norwalk, Conn., plans to erect 


a one-story, 25x50-ft. factory of reinforced concrete and an- 
other, two stories, 20x200 ft., of brick. Noted Oct. 1. 


MIDDLE ATLANTIC STATES 
Fire, Sept. 26, destroyed the factory of Elmer E. Peck, 
manufacturers of rivets, ete, 11 Ellicott Ave., Batavia, N. Y. 
Loss, $10,000. 
James R. Tyler, Insurance Bldg., 
preparing plans for an addition to the 
Lockport, N. Y. The estimated cost is $50,000. 


tochester, N. Y., is 
Covert Vehicle Co., 
Noted Sept. 14. 


Cc. S. Barrows, Arch., 344 East Ave., Rochester, N. Y., will 
receive bids for a garage to be built at Pittsford, N. Y., for 


McFarland, Insurance Bldg., Rochester, N. Y. 

The Seneca Motor Car Co., Rochester, N. Y., will build a 
two story 50x100-ft. garage. The estimated cost is $25,000. 

Walker Bros., manufacturers of tools and machinery, 216 
Walton St., Syracuse, N. Y., will increase their facilities 
by the rental of a five-story building at 225 Walton St. A 
mechanical dishwasher which has been under process of de- 
velopment for some years is now being placed on the market 

IT. BR. Osborn, Lavallette, N. J., is building a fireproof garage 
to replace the one recently destroyed by fire. 


William 


Cc. E. MeAvoy, Newark, N. J., will build a commercial 
xarage and repair shop at 359 Park Ave. 

William §S. Collier, Trenton, N. J., will build a one-story 
brick garage on South Broad St. 


Fire, Sept. 18, caused a loss of about $5000, at the manicure 


instrument factory of Kirshbaum & Bros., Summer aAve., 
Newark, N. J. 

Charles D. Schall, Allentown, Penn., will build a_ brick 
garage at 1318 Turner St. 

William Sinclair, Germantown, Tenn., is building a one- 
story garage at Dorset and Sprague St: 

J. L. Feagley, Mt. Pleasant, Tenn., is building an addition 
to his raragre t 


on North Church St. 


The Lehizgh & New England R.R. Co., will erect a locomo- 





tive repair plant 164x268 ft. at Pen Argyl, Venn. 

Charles Johnson, 64 Church Lane, Philadelphia, Penn., 
will build a one-story brick garage. 

Mrs. A. R. Snyder, Willow Grove Ave., Philadelphia, Penn., 
will build a garage 56x72 ft. to cost $5000 

The Verona Steel Casting Co. is constructing a factory 


addition to its plant at Verona, Denn. 


William C. Spruance, Wilmington, Del., will build a brick 
garanke 
The Garage Building Co., Baltimore, Mad., will build a 


brick and concrete commercial gurage on Clayton St., to cost 


14.0 


HUGNULAndidilisss0esa4ssds0QSA40020000808SE00USENOELEEEELUEEUEOUOOEENOUUNNERETEVEOETOTUNECUEESEUURAUONONG®OQOOQQQQQ00090000000000000002"°90000000000000hiR 
SOUTHERN STATES 
Dellinger Bros., Cherryville, N. C., manufacturers of bed 


installing machinery for the manufac- 
Db. l’. Dellinger is Pres.-Treas. 
Fla., will erect a modern two-story 


recently purchased at Florida Ave 


springs, contemplates 
ture of bed springs. 
E. E. Cone, 
brick garage on 
and Fortune St. 
John and 
new tactory in 
The 
equip an 


Tampa, 
property 


establish a 
hoops, etc. 


Botson, Burns, Tenn., will 
the manufacture of 
Dandridge Power & Light Co., Dandridge, Tenn., will 
automobile repair shop. 

M. O. Prescott, Campbellsville, Ky., is equipping the Mam- 
moth garage, to be used for rebuilding motor cars, 

The George Bohon Co., Harrodsburg, Ky., is erecting an 
addition to its buggy factory. It will be equipped for black- 
smithing purposes. Noted May 14. 

The city of Louisville, Ky., will build and equip a garage 


Andrew 
Burns, for 


and repair shop for the maintenance of its automobiles. The 
Board of Public Works is in charge. 
S. M. Billiter, Williamstewn, Ky., will need equipment 
for a zarsse and repair shop, which he is building. 
MIDDLE WEST 
Work on a new addition to the machine shop of the 


Machine Co., 730 Carroll St., Akron, Ohio, will soon 
be started. The machinery is being bought for the building 
that will greatly increase the output of the concern. Esti- 
mated cost, $14,000. 

Frank ID. Anthe, 411 
obtained a permit for 
repair plant. 

The contract for the construction of a factory addition 
to the plant of the K.-W. Ignition Co., at Chester Ave. and 
Kast 30th St., Cleveland, Ohio, has been awarded. The firm 
manufactures ignition aparatus, 

Fire, Sept. 18, damaged the plant of the Palmer & DeMooy 
Foundry Co., at Winter & Leonard <Aves., Cleveland, Ohio. 
Loss, $3000. 


The Colin-Gardner Paper Co., 


Adamson 


Madison Ave., Cincinnati, Ohio, has 
the construction of an automobile 


Middletown, Ohio, will erect 


a new rotary house, a concrete garage, and a new power 
plant. 

_ The Helmasy_ Bros. Co., Newburg, Ohio, has leased space 
in the Abbott Blde., on Euclid Ave., Cleveland, Ohio, and 


will establish a factory for the manufacture of roller skates. 
John Huston, agent for the Hupmobile, Columbus, Ohio, 
will remodel the Schwenke Bldg., on South Columbus St., 
for use aS a garage. 
Mark Smith and Frank Taylor, of Springfield, Ohio, have 
leased property at Limestone and Washington Sts., and will 
establish an automobile repair shop and salesrooms. 


The Clarks’ Auto Shop, 110 Eleventh St., Toledo, Ohio, has 
leased property at 335-37-39 21st St., Toledo, and will estab- 
lish a new garage and automobile repair shop, 

The Detroit Gear & Machine Co., Detroit, Mich., has award- 
ed the contract for the construction of a one-story factory 
addition to its plant on St. Antoine St. Smith, Hinchman & 
Grylls, Detroit, are the Archs. 

The Ellis Engine Co., Detroit, Mich., has leased property 
at Kast Grand Blvd. and Oakland Ave., and will establish 
a modern factory. 

W. F. Scott, 5922-24 South Racine Ace., Chicago, Ill, will 

erect a One-story brick garage, to cost $5000. 


F. H. Goodard, 9065 Pleasant Ave., Chicago, TIL, will build 
a commercial garage at 9064 Pleasant Ave., to cost $3000. 


H. F. Hempert is Arch. 

Cc. F. Mills, 2408 Warren Ave., Chicago, Tll., will build a 
two-story _addition to his metal specialty factory, to cost 
$2200. J. Fortin is Arch. Noted Apr. 30. 

M. E. Charter, 4522 Beacon St., Chicago, Ill., will build 


a commercial garage, to cost $2000, A. GC Buckett is Arch. 


TI. Laaskovitz will build a commercial garage, 75x125 ft., at 
3014 West 12th St., Chicago, Ill, to cost $7000. A. L. Levey 
is Arch. 

The Triple Action Spring Co., Chicago, Tll., will build 
an ext ive addition to its plant which will make it possible 


to double the output of Johnson shock absorbers. 


J. T. Jensen, of Milltown, Wis., will construct 
garage at Balsam Lake, Wis. 

Julius Simon, Fourth and Wells Sts., Milwaukee, Wis., has 
awarded the contract for the construction and equipment 
of a garage and automobile repair shop. The approximate 
cost is $35,000. Noted Sept. 24. 


The Garage Eauipment Co., Milwaukee, Wis., is 


a concrete 


erecting 


an addition. to its building at South Pierce and llth Sts 
Noted Apr. 23. 

John F. Dean and G. M. Prentiss, of Racine, Wis., have 
organized a $50,000 corporation, and have leased the old 


foundry plant of the former Reliance Engine Co., and will 
establish a factorv for the manufacture of automatie cooking 
outfits and ute! ls. 








October 15, 1914 AMERICAN MACHINIST 


Double-Spindle Vertical Semi- 
Automatic Boring Mill 


SYNOPSIS Once iare flit { ng ofa 1omoo yx 7 ‘ 1 . so t iT 


ale rine, Shas heina thy g first Ws or f j Pes ys Der ty ( Ox +t eed of SO ft erp 
ertica iT ? iw count { S if fie ¢ Vol 5 ~ 1 \\ tie li 
xs lo ‘ ) S S f ( rT Mose lo ) | ) e\pDert ‘ ) tik 
- , ‘ ites that it ! \ « speeded q tl 
aA 1 ! | V lac ! “ designed ilon 
\ hew al 1 Liv ( ( emorn tion tos } ssive | t it set up bv t 
s show! Tike \ (1 mebdi\ a strath - | ‘ ria tt tow ire posorh \ ‘ o that ft seem 
bie ig l. ~ wt to ae ( tire tia ‘ il t wil ) ) | 14 ery considerab 
brake and tra lhiissloll ci His 0 tii | ! ruitome) to The spree 
ut it is eq ally The tt 
adaptable by tools are held i 


oper tooling to 

Drbeney other nds und ¢ ig | 

ol Work of which hh lett ! 

there is sufficient ead A ois for ve 
ti il (>! heal 


cuantity to justi 


1 The eXpebhse oO} 


tooling and caln- vertical fea . 
ming. Phe parti tuated b 
lar pieces of ym) « ne Oo { 
work for which evlindrica 
this machine Is DP, . 
rigged are shown rock 1) 

n section in Fig. Le 
) The i! ol and- 
soit vera ron ot tra vy the 
fairly Tall ca / For t 
quality - that in-al 
they cal " hia ‘ notiro 

hh ed at i sul lo wt i 
nee speed of Sv ‘ aL ! 
ft. per minute on cut 4 
the outsic clr- nT tools " i 


cumference. The tool holder rous 











ieces are held in out the surface 
three-jaw univer- Fo and G, Fig 
sal chuck the the ei 
jaws of whi hi es and the ca 
erip in the spaces \ ti rot 
hetween the arms tool to cuttl 
<o that all the osit an 
rfaces to be descends again to 
nished are ae- AM. MACHINIST nish the sal 
cessible at once reas 
While t 


to cutting tools 


and ean all be Fig. 1. DovuBLE-SPINDLE SEMI Avromatic Bortna MIL oing on. i 
finished at one t_hand hea 
setting. This met od of holding is the least calculat | ( out o1 ea = ro hine tools w 
to distort the pieces so that they come off the machin ' ' :, owe bon Sanaa 
ood shape. ne tor i , { ' rces aga This ro 
As the cuts indicate, this Is really two machines ¢ Ne ‘ derives tt ii. 4} > whl Is al 
common bedplate but with a single dt ! shaft 4 ( i! ) ! all time the center head, which 
protuberance on the left side of the machine w lich loo More early shown in | ed down. by the other 
at first glance to be a motor, is really a pair of tight ane roove the main oy ca that the two bering tools / 


J ro out the ho nd reamer A’ finishes it. then it 
| | ( ch j | Tom / V COTM 


loose pullevs entirely covered with a ecast-1rol 
outboard bearimne tor the dri 1] omes ado on dea 


which also forms an 


shaft. The drive from the horizol tal shaft to the wor t and finish the top are wttom of the hub These tool 
spindles is by means of worm gears running th al © are carried in slide which ts act rated by the eccentri 
hath. Fach worm Is conne ted to the driving shaft b end of shaft WM which im turn ts driven or rocked 
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cam O, Fig. 3, all on the same vertical camshaft. The 


right of this center head is for throwing 
with the slide 
out to grind and set the 


handle at the 


of mesh when it is 


the 


the ec entrics out 


lo draw slick 


necessary 


tools. 


AUTOMATIC MECHANISM 


shown 


; 


camshaft is driven through a gear 


The 


main 
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Fig. 2. SHOWING THE OPERATING 
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at its base through a shearing pin calculated to let go 
before any injury can come to the machine through 
wrong adjustment of the tools. It is oiled throughout 
by forced lubrication delivering about fifteen drops per 
minute to each bearing. The action of all the tools is 
positive and they all draw back far enough from the 
work and remain at rest, so that there is no difficulty 
or delay in taking out the finished work and putting 
There is ample power and the 


in the rough casting. 


weight of over 12,000 Ib., while it seems out of proportion 





} — wmeercmanmete:— 
/| | 
| 7 
A —_ LY Sy aes: HV ————— 
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fil 
y 6+ } 
Fig. 3. Secrronan View or Brake Drums 


to the weight of the product, which is only about three 
pounds each, by the f from chatter 
The by the Reed-Prentice Co., 


Worcester, Mass., and is another example of the influ- 


reedom 


is justified 


machine is built 


ence of the production of automobiles in quantities, on 


the machine-tool industry. 
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Methods and Records of a Small 
Shop--ll 


By Witutam C. GLass 
SY NOPSIS—In this system desiqned 


’ ' 
for handling 2 1 ~ made up ma wan i ona certain dat » 
j | } . ; ; ; ; r 
iid small SHOp fhe grouptngd OF parts tit ) a a cau mre ~ ) COCs lite | = > he HKEeS Cre ) ] 
unit assemotltes is an twiportant feature Dy ails ) sen ( ) ! ) - ] common i 
he stock storage. customers orders, and changes tm de owel vht-hand corn Oo e shee and charges o 
sign are carefully, bul simply worked out. Lhe ¢ n of the parts re { <o this lot of 10 


\ ‘ ) =s ) KR SO at 

It has been found convenient to assemble parts oO ‘ ‘ 4 to job ’) 7 
croups called “Unit Assemblies.” A unit assemb er A 47, | stock. Si 
eeadic. & ereun of tee or move warts Which mar bs entries Is St and EB 1122 
assembled and carried nh Stan S One PLlece sueDp! \ 


1 Mmanulacturme orders 











ssued for unit assemblies “ is ) ) n Detin 0 
eces, the sat es of pros ; of EBS 
Drawings of unit assen . Sul ! : ) serted ! 
e unit assemb tself. Suu los into 
standard sizes of sheets, and cor noo -| chine jal 0 
side of the sheet a list Mh s \\ n ‘ n 
sembly illustrated thereon = «oO Os , : il co ) nto stock Jn 
we Ghewn on he craweng shh noes , = SH ar Sa 
respective parts. Chis wv HSSIS eo USS —_ cs Ce —K  Weremmecnemememiers - i, eimai 
\\ { lis } he rigl \ “ <a) ed ‘ ) 
( unl issel ) = \l in ( 
Order Department mn ne Cll ‘ , 
cards and the sto eel ! ! 1; ) 
hich the unit assem )| s col - : ( ! - > 
ssemmbly drawing carries 5 0 Sy n 
The symbol on « am sarditess of 1 
achine on which it is used, is A, followed by the num- 
ber. 
Unit assemblies are made up single pieces. Ta 
for example, the proce e in si y an order 10. A | Serra — TTI 
on eb. Ib. 1d. (SNe v cit Sel epee — + 
: fms 
a blueprint of A ti. which is livered in cours — . 








(Fig. 8). Ile attaches an « 
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IMEN Drawtne ror Unir ASSEMBLY 
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Fic. 7. ASSEMBLY AND Parts Fic. 9. P [ALI \SSEMBLED SIDE FRAMI 
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e¢ Same mahne iis St paral pieces, and are handled as 
StiCil 

There are some variations to unit assemblies whic! 
have been found very convenient. Fig. 9 shows a side 


frame of an automatic machine assembled up to the point 
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Fig. 12 shows 


two pieces, a central web and 


turned up as shown on the blueprint. 
a gear, A 26, composed of 
an outside ring. The webs can be finished complete and 
put into the stockroom, but the rings cannot be finished 
the There fore, the 
procedure is to finish the webs under their part number, 


26. 


web. 





until they are assembled on 
then issue an order for the quantity wanted on A 
The finished webs will be drawn from the finished-stock 
room, together with the washers and capscrews for fas- 
tening the parts together, and the rings will be drawn 
from raw stock and finished on the assembly number. 
Fig. 13 is an assembly in which both parts are drawn 
from raw stock because it is ¢ heaper antl more convenient 
is to be done on 


1oO do 


what little machine work there is 
them with the two parts assembled than to try to finish 
In all of 


be noted that the aim has 


them separately. these unit assemblies, it will 


been to get parts into condi- 


on for assembling on machines or for sending out as 


, “7 Bil is . 
eC\Wes Dosspbole Number of orders. 


SPECIFICATION 


ication for a machine is a list or group of lists 


\ specil 


contaming { 


| 


the name, part numbers and quantities 


for a single machine. These lists will 


the parts required 


comprise numbered assemblies and commer- 


parts, unit 




















REQUIRING MORE 
Put ‘TOGETILER 


ASSEMBLY 
AFTER BEING 


Uni 
\\ ORK 


where it is common to thi 
is composed of completely finished parts and is strictly 
’ 


assembly in 


es OL In 


achines, It 


Various § 


a bench job. Fig. 10 shows a unit which 
some of the parts are riveted together, requiring a nae 


Fig. 


A 
eXtra heavy 


chine operation for spinning the rivets. 11 shows 


il roll. \ thee composed i) il piece ot 


pipe with a gudgeon welded into each end. These gud- 
eeons are rough turned and put into stock under pep- 
arate part numbers. When rolls A 55 are wanted, the 


length indicated on the print, 
let 


Complete 


pipe Is orc red cul lo the 


pipe being ordered to the re- 


The 


enoush of the 
cudgeons are drawn from the 


quired quantity. 


stockroom while the pipe is cut off in the shop or 
ordered outside, as required. The gudgeons are welded 


pipe, after which the whole roll is 


into the ends of the 


MACHINI 


Univ ASSEMBLY IN WHICH MACHINE 
Is Done arrer Bena Pur TOGETHER 


Fig. 13. 
Work 
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cial parts. Parts that are to be sent with the machine, s 1 nto tot yxes or on platforn : 
such as wrenches, screwdrivers and the like, are called takes them out to the erecting fl 
for on the specification. They are listed on a shipp ng is to he set up. 7 I ( ne! \ ! - 


list, and consist of all parts that are sept as the machine ber is posted on thi ) tin 
equipment. On this list may be included assembly draw- The specification is put oO spe tion box, wl 


ings, if such are to be used by the erector. When as- 





t 


sembly drawings are sent, they are inclo 
velope bearing on the outside a st of 
The size of the specification is 81.x11 in., 
up in a standard form for all machines, 
Fig. 14. 

A specification is filed away for every mac 
and is kept up to date as the machine is ch: 


} 


addition of new parts or mechanisms. Al] 


not identical in everv respect, and th 
blueprints is negligible compared with tl 
complete record of a machine, 

Let us assume, for example, that an 
issued to erect a certain machine. Thi 


Order Department leaves for collection 





oa . 
blueprints for two specifications of this 
bluent nits are ck live red Wil ni ) ours ol 
the ordei has been issued tor them. A regular orde r is ia. 15. SPECIFICATION OX Ky i \l \ ACHINE 











Fic. 16. Srockroom RAcKs iG. 14 sr oom | LACK 
made out on a customer's 0 in ittac ) R "1 =< part 
one copy of the specification. t is then sent to . . , oO 
foreman, who, alter making a note of tin wt 1 t 1 ™~ ig {) erect- 
machine is to by erected, turns Spe cation o ) L nia ( = 7 tan t ma ! riin G 
the sto roon (See Re . ns. ) ‘he stock ‘ <1) ? ) ‘ 
pl ks out all the parts called n the sper ca n | : 1g i is Lu 
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tototy 

wk at the name plate for the machine number, then 
ook on the bulletin board at the time clock, and he can 
readily locate the job number to put on his da time 
card, showing how he was emploved. ‘This saves asking 
questions and issuimg a great ma innecessary orders, 
In the meantime, the clerk in the Manufacturing Order 
Department charges olf on th arious part cards the 
quantities indicated on the cop ol the Le cation 
against the job number given on the erecting order, the 
second copy of the specification beine retained for this 
purpose, In ig. 15> the specification im thi ON IS al- 
tached to a machine whose serial number is 215 

ReguisiTioNs FoR RAW AND FINISHED STOCK 

In general, the duplicates of the work tag (see Fig 
(i) are used as the raw-stocl requisitions, except when 
replacing spoiled work or when replacing defective ma- 
terial, For both of these exceptions a special slip is 
used. \s raw-stock requisithons uncel either of these 
eXCEPTIONS are received from time to time, the eli 
posted on the stock cards and | ed in the eard travs with 
the duplicates of the work tags bearing the same part 
numbers, until the job has been completed. After com- 
pletion, both the original and duplicate work tags and 
1 such requisitions which lwvVe accumulated will be 
vissed forward at the same time to the cost departmen 

fequisitions for finished parts are required at tl 
ockroom to replace parts spoiled by assembly man or 
ector (spoiled parts must be turned in with the requisi- 
ion), to replace defective parts (defective parts must 
e turned in with the requisition), and for all parts to 
© used for experimental or special purposes. [If part 
=: to be returned, it must be stated on the requisition, 
so that the requisition may be destroyed when the part 


is returned. 


\ specification for a machine, with an erecting ord 


attached, constitutes a blanket requisition on the stock- 


room for all the material called for in the specification. 
ORDERING Raw MATERIAL 

Raw material. such as shaftine and all kinds of bar 

steel, is usually kept in stock In a variety of sizes and 


sO that if is unnecessary to orc r irom the job- 


STL POS, 


ol each orde rast is put into Lhe 


the proced 


hers the ri material 


shop. In the case of castings, however, ure is 
ailferen It is customat to keep a stock of castings ol 
the regular parts on ind, the size of this stock being 
determined by the judgn ent of the person at the head of 
¢ Manufacturing Ord Department Where standard 
machines are wine tan Wt ed, however, a raw-stoc] 
minimum is given on the stock cards so that the clerk wi 
order more castines whet iid oe s CCT) 
eached This is assuming that cas s are purchased 
OM jobbing POU TICS nstead olf meine made on the 
MOCTIEISOS, || Durehase orders © TUDO ec numerical] 
The fact that castings have been ordered is shown by 
nakin the proper ent! on the stoc card, as Das been 
vplarmes (See Fig. 5.) 
CUSTOMERS ORDERS 

(‘ustomers’ orders must at : mw given prece- 
renee, The ure orwarcde meditate mond The - 
eoipt to the Manufacturing Order Department, where 
thev are interpreted, part numbers nd all neeessar 
information supplied, and then typewritten on a reeular 
orm, Which is standard letter size, Staxt1 in. The 
are made out in quintuplet, all five copies being the 


\I 


Ust 


1 


Ciedl 

( 
rene 
Like 

) 

I 
l " 
acai 
ors 
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The original 


ne except for distinctive headmys., Is 
d for the invoice and is perforated, so that the strip 
each side may be torn olf, leaving the sheet the length 
a commercial envelope. The original copy is returned 


the bookkeeping department, where the 


price is filled 


ind is then forwarded to Lhe customer when goods 
shipped. Phe other four copies arc used as the shop 
! ollicial otlice record, superintendents copy and 
mms notice, respectively. each copy beng marked 
nel or identification. All orders must. stat 
pa numbers and names of the goods wanted, 
single parts or unit assemblies, or in the case o! 
les, they must give full information concerning 
machine, together with its serial number.  Correc- 
is or alterations are not honored unless made on tli 
writer at the ollice It has been found that strict 
rence to these rules has prevented many costly er- 
One copy of every order must pass through the 


the clerk in the Manufacturing Order Depart- 


ls charged olf on the several cards 




















nent to have the goo 
vainst the order. When parts are wanted for a partic- 
lial na ine, the serial number is stated on the order. 
and it is one dut of the clerk to see that the record 
[ «Requested T ee 
sy .0.D Date S—G6-/4| sone. 7 1792. 
ZB ” Cee aie 
For ~~ Machine | By JJ Date 5 - ¥—/ 
New aA Repair — i ome 
DESCRIPTION 
Olt TIZ PR Tor Ansar 
fant 8 6, «Tc Aietance 
Aangtel Le 4" eidnitinpniriinineinttninnaiae 
TE... PE a ene 
Pig. 18. Orper Form—Acruan Size, 514x6 IN 
of that machine is kept up to date as new parts o1 
mechanisms are added from time to time. 
STOCKROOM 
All small parts as far as possible are stored in boxes 
made in standard sizes, the length of ali being the same, 
ut the height and width being in multiples of a unit 
orking to outside dimensions. There is no attempt mac 
o keep the boxes in the numerical order of part num- 
rs on account of the differences in sizes of the relative 
marts of a machine. Vertical sections are lettered, while 
horizontal sections or shelves are nmambere Th 
st vertical row of boxes in each compartment is called 
No. R thi second vert cal row No. Be and SO Ol. lence, 
e location of a box which is found in the second ver 
cal row. shelf No. 3. section B, is B 32.) A chart is 
ovick it a convenient location in the stockroon 
1 in numer il order all the part numbers of thi 
machine. Beside each number is a blank space in whieh 
s written its location. Tence. if 1] part in the bos 
erred to above is EB 1122. the process would be to 
wate on the chart EB 1122. and in the space — besicdk 
sn er would be found the location as B 32, mean- 
ne section DB, shelf No. 3. one of the boxes in the gec- 
ond vertical row. This svstem of storage has been found 
10 be vel convenient. Fic. 16 isa neral view of on 
de of a stockroom in which parts are stored in this 
manner, while Fig. 17 shows a chart rack in actual use. 


° ' : : 
tabs projecting 11 the leaves give the range ol 


om 








October 15, 1914 AMERICAN MACHINIST 667 


numbers on their respective leaves. Each tab is painted — the drafting room | nvor 

the same color as the orders used in manufacturing the ition | ng ina nee « 

parts listed on its leaf. The advantages of a distinctive Ing t at a collection st on, to ‘ , a ml to 
color system are too readily apparent to require explana- drafting department for inves tion. 


tion. Change cards are deposit ae n e draft 
Jig AND Toot Orpers on a L inves 
og ~ e pnro —T ( i] ) 
All jigs, fixtures or other tools bear a “T number, gy; award th 
= being the arbitrary symbol denoting tools. ‘Tools 2 r nn , 
numbered successively, and a master record book of these — , ith te aia 
numbers is kept in the office. The system of numbering — ayy. change card Sa 7 = 
tools is to provide a master number with subdivisions « » the Mes @ O; ; " 
the same number to indicate parts such as bushings hesniniein. % 
other loose pieces used \ th the Jig » ne . . 
For example, suppose the master number for a jig to. 3 ; 
be T 2156. The slip bushings and clamps would be 1 T Ss ( ( 0 
2156, 2 T 2156 and 3 TP 2156, respectively, thi 
being to number the different loose parts on the jig so ?-———-——__—-—— .  —______ 
us to keep them all togeth« r conveniently, and sho —_- — evened 


where each loose part belongs. 
Orders are made out in duplicate, a white and velloy i a 
- : —_ : split -half patterns l with 2 loose bosses 
copy, both being wentical in ol r re cts, (See U wail . 


18. ) Orders originating nan place other thar 1 | | 


office are deposited at tiv most convenient collection Slil- 

tion ror deliver, to thre olhice. On thy r receipt in 1 ——__— 
hice. thev are } rded in the reeard bo d the num- n . 

Olrlice, ile are Tecore l It l mm ald ti 1 3 E B& 


ber assigned. Both copies o he or are then taken | + 











to the superintendent, or the person authorized to act bd am hs) 
{ » - { . . . } 4 ‘ - , 4] eae 5, wig UNION STEEL “fig Breasen 
for him, for his approval, tog er \ 1 the bluep : y2/y | UNION STEEL S/¢/y| For repays 
or drawings to which thev refer. White copies ar 
tained in the office for reference. Yellow copies ar 
1 ] 
war 1! raiting room to Proto my tive traci . ot sated 7 : 
irded to e ‘ ‘aT 1. SPECIMEN PATTERN Re ° . \ vr, Sy 
ne or Carp, 4x6 I> 
pate 5 —/—/4 part no. ZO9 6 
The following change is suggested “a sa “Ses io eens Ra Ne | 
~ ; f po * eantity in Process Qo an they be chones | 
Theat Length be raduiad & 4 nee TT papney | 
c | " ter N In Dep Re Ih KBD Date S -/~ /4 
| het 20 Oa wa ofeer ane ~~ es | - et 
hop Print Recalled 
-£ Shop Pr ang qnede ated 
ove ha nol | Tracing and Inder Prints Signalled TIT Sh 
I Tracing Changed JIT £-s-/4 
| Assemblies Changed TIT 5-35-14 
| k F JIT 5s —44—/4 
New Pronts 
| ig Drawing Changed TIT sf y 
° . Mm 7-14 
| | attern Change ( 
NZ Jig Change O Mo.D S-7-/4 T7792 
Suggested by L/ohAw Uonerv g Change Completed 
} ‘o- r . — | es Fellow JIT 5-6 


; Stock Rept Instructs ‘ : 
¥ ‘PD : “~¢ Vee vp these om hard for repar orders only 
| Investigation by Os CG — Ordered by L¢t } >, 


few castings fo Le junked 


[_Assiened te 9.9 J Date 0.18 a vec 





Mig. 19. Cuance Carnp—AcTuan Size 4x6 Ix. (Fron Kia. 20. } ( ( GE ( 


‘ reg } deliveries Vi ( ~ } ( lo - | 
or drawings are then delivered to 1 eeneral foremans rt e been a ( ! 
} } ' ' | ’ } } 
desk, After completion, the vellow order properly sign n forwarded to ! 
i ’ ; ] 


s returned through a delivery station. If there is a collection system. M record on the char 


~ 7 ° ] ) | ? | , 
notation to iY made on the « inge ca’ 4 it W iy d me cara applies inore ¢ ) ) l “room rroce 
a « , one : . . , , P 
at this time, he Vi llow ord ris check (| with tl WIILLe ». : ( 
Lil ™ 
wrder, both CODICS being care! hy eX ned tO se t] 4 lf 
. ° . rh 1 a | ! l Tin re l 
ev are alike in every particular. are then O. K.'d : 
. ? } ‘ a) ~ > c1c*s ai ] Yor ne yr) - 
’ ' } 
rv the ele and filed away in numeri order 101 { . 
; : ns a om sen ) to o I n 
reference should occasion ree ( : ; ; . ; : ‘ 
( 1S ~ -( maNnATo}l | 1 . 1 
CIIAN( (ARDS sing { hay gs 9 ) on tl] ‘ mn 
No chana can iy mac n i man wmtured ) ‘ ( s | 1) rte but tf an 
without the nroposed chang wine tirst nvestigated al swers the purp 


approved. A change may be brought to the attention of all, is the real 
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a Shop, Now and 
Formerly 


Giant? ° 
a ArPrLIM@ 
) LIPUIL & 


By FE. Hl. Fisn 
When a man feels that he has enough money saved 
to DUY Aa couple ot second he d lathes. a planet and al 


Nn iller, if he is possessed of indeper den e, 
farm or else he buvs the a 


the shop and buvs a 


junk and starts a shop. 


The chances are it will make little difference w ch |e 
does because he will pro abl lose hits ittie al | TT Lyeve 1 
ooOKING Tor a job anyway Years ago he could do it and 
wild up a big busines Phen he bo t a little engine 
and set it up in the corner of the shop and between him- 
self and the boy thev kept steam up and the engine did the 
rest. No one e er heard of one Of thes little boilers blow- 
ing up, but today he must hire an engineer who Is certi- 
fied Lo know how to fiorure ! eted jo nts, al (| how many 
heat units there are in a pound of slate, but who is not 
nsured against sleepiness, or getting rattled 1 e wakes 
up and finds an empty red-hot botler on his hands. Then 
e finds that he has to insure the bo | the engineer 

any other stray tramp that he ca et to work for 

mi. Perhaps he tries to wire his shop. nights and Sun- 
davs. for electric Lehts, then he tinds that there is a boo 
of rules a bab tng sitor from City Hall that ma mh 

out three feet of wire when he puts in two Ile be 

< to thin) there Is ho iprit. ve ~ beset by the pressure 
I re expensive experts To do evel little thn or him, 
ind he finds it a terribl up-hill job 

The ne fellow can afford to e the experts. act 
e cannot afford not to. but he has to dodge all the time 
for fear someone will thu he is too bie. too powerful. 
while ws a tnatter of tact there s nohod quite so timid 
as aman who has a bie lot of money tied up in a busi 
ness that he cannot get out of 

Business must be borh full S170 a ati o toy please 
our legislators. 


What the Compensa 1OM Law 
Pays in New Yor! 
By Grornge B. Morris 


What would vou give for yout ver, toe. arm, lee or 


vour life The sketeh shows what the emplovers in 


New York 


members oft his body re 


State have to pay to al lhh case 


j 
Chip lover 


rendered useless, 


drip utate ad ol 


This shows ¢learly the compensation pay to a workman 
while in hazardous employment, applying to all 
ryrv ] 
Che 


eke teh are 
plovee waved at 820. 


lactory 


rates on the based on an em- 


labor. 


or both arms, 


Loss of hoth hanes, 
or both feet, or both eves, or any two thereof, shall in 
conclusive proot to the 


the absence of contrary, consti 


tute permanent total disabilit 

The compensation Is hased directly on a man’s Waves, 
thus a $10 a week man would receive just one-half of 
the amount shown in sketch: a $30 a week man would 
receive one-half more, and so on. 

All compensation is paid in two-thirds of employees 
paid. Wave 


lin ITs, 82? 50 


limits are, 
limit), 
when the 


waves until the full amount is 


rowever, taken (87.50 low high 


except in ease of loss of a hai d, arm or leg, 


high limit 
In case of death from injury, the compensation varies 
Besides the ex- 


for wages ts 38350 week, 


per 


with the dependents of the employee. 
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pense of burial, the employer pays to the man’s widow, 


30 per cent. of the average Wages of the deceased, during 


widowhood. Should the widow marry again, even 50 


years hence, she gets two years’ compensation in one sum 
as a dowry for her new husband, 

The deceased’s children, also dependent grandchildren 
eet a small weekly compensation until they are 18 years 
The total cannot exceed, however, $66.67 


of age. 


per 


month, computing on an emplovee’s waves of not over 


S100 per month, or two-thirds of the wages. 


An emplover may carry his own liability insurance by 


urnishing satisfactory proof to the State Commission, ol 


inancial ability to pay any poss 
ssl? teal 


Orvihne 


le compensation him- 


positing with the commission, 


possibly ck cr 
Securities ot approved kind. 


Most 


State Insurance or by a reliable Insurance company. 


concerns are, however, insured either in. thi 


rect result of this new law will be to increase 


-] oht] the selliy uy price of an arti le. the eonsumer pav- 
Ing the extra cost. This is illustrated nicely in the 
WAGES AT $20 PER WEEK 

Ove t of finger 
| ‘ ; 
} 


- 


| Hand | 
' 
t 
f 
f 


\ 
\ Foot | 
ee \ 
y : \ 
/ : 2 \ 
A L > \ 
/ Arm P. $4 \ 
T, $2 ) \ 
Ic $ \ 
\ 
$13.33 pe \ 
a x 5 and \ } 
#3 \ / 
CoMPENSATION Rares ror INJURIES 
Cit 0 3 Wii the la dries, to meet the extra 
eXpense caused b The coblipensation act, added le. pel 


bundle to customers, instead of raising the price directly 
Ol Lite 
The 


out, as it 


Work, 


new law has its defects, but time will iron thes 


has in other states. In the main, the idea is 


eood, 

When vou buy a pair of shoes, vou pay two parties, 
labor and capital. In making a million pair of shoes 
there is bound to be a direct portion of injuries. Whi 
shouldm’t the purchaser of a pair of shoes also pay a 


third party, the injured ? 

The injured, if disabled, would not be at the mercy o! 
charity and a burden to the community. 

Only three excuses will debar an employee from com- 
Where the injurv is occasioned by the will 


injured emplovee to bring about th 


pensation : 
ful intention of the 
where thi 
intoxication of the in- 
It is safe to say that 


injury or death of himself. or of another: 


injury results solely from the 
jured emplovee while on duty. 
the pain of injury would prevent any person from will- 
fully injuring himself, and the loss would be too great 


to cause him to be careless about his work. 
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Machining Methods in the Great 
Western Jhailway Shops 


By Frep , ¢ OLVIN 


N) \ OPSIS.< IS SHOWS interest nd rauiay wlhon-) Ned e right ol | A 2. nl d nre « | 1 y tne n ] ne cut- 
raed ccf } jhle-lt / ’ teor } ) ry ‘ . 
j ecOs the use of doub abl ertical boring nittis ar ( hOW), ey th or r 4 y 
spectal machines for peening the rings on the inside. / ra , ‘ Nos ely wn at the eft. ry se enn | tted with ad 
ingentous worm-driven lool de res for brass workin are stable ri} - to accommodat ri S ‘ ‘ ston 
also shou n, one for making brass ball valves, CAruace / nes: the on n the for } S sad f; we aly 
(Ene We ind ads a j ed to supe ate) lubes a [ S/ie a nes, Wh lk the oThel . oT { Ly ] is ( | c\ie 
holding de eS are also of res as we ax the tour- er 
hear cel hor iid pide hie fay wre / 7 ‘ <S gd? / ‘ / i fi- 
’ » ’ 

/ 1} . | NI | i> il 

oring mtils wi lhree radial too C8, 

() t ls 
] } l } ‘ 

In addition tO Thre machines and methods a ready n WwW r sjxts 

] P ] ’ } } } 
shown from the Great Western Ry. shops at Swindon, the spring shown, and 

, , , } 7 ‘ +] 

Kneland, there are others which aditier trom our own ALY STTIKes 1) Diow on Thre 

, ] ] ] ] | ; , : 

practices, and are all the more tnteresttng on that ae his can be seen a | \ ( rye { 2 £ 


count. Fig. 1 shows a Webster & Bennett double-spindl at Bin both the m hes |" ta 


vertical-boring mill used for t ¢ piston rings. The ston ne is 
rings are turned from the pot as can e seen from the cham s vnoat 1 elt, s as te 1 mute the peenin 
rings on the first table; the upper ring is practically cut: 1 th 
olf, The rines are held nowitie the three fingers 


After the rings are turn bored and cut off on this ted 4 the tripo = connected 
table, they are transferred to the table on the right which h th tder, ‘I - down during the 




















Fie. 1. Turnine Piston Rincs on Fic. 2. Macuines vor Tami G Piston 
DouBLE TURE’ iN 


finishes for th CKIESS, For this mrpose Thev are he | recnimng t t exert mn ! ressire n them. Gages 
in the large contracting chuck shown, the rings seating « these rings are sli n at ¢ mvenient r use, wh 

, nm ’ } ae fore) 
the raised radial portions of the chuck. This is a hand) the rack carries the holders | di ent sizes ¢ 


wav of holding them for finishing, the handles on the out- iston rines which are to be so treated. Although mat 
side of the threaded rings making it easy to put the piston rings for automobiles are peened in this co 
rings in place or remove them after finishing. it is uncommon practice on rings of this size, 


From here the rings go to the small miller shown at said to give good results. 
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Brass-FiInIsHinG LATHES 

In the brass-finishing department there are two inter- 

esting fixtures used in connection with turret lathes, as 

shown in Fig. 3. The first of these is shown at work 


enoan injector body, fac ing one of the flange Ss by means 


of the cutter A. The work remains stationary, while the 
cutter is fed across the face of the chuck or faceplate 
which carries it, by means of the double-worm gearing 
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n front of the boring too] or in front of the boring and 
It is also an easy matter to substitute other 
tools for this, so that holes can be bored and tapped as 


acing tool. 


in the case of the one just beside the flange being 
faced. The method of holding the handle G in any de- 


sired position is readily seen by noting the notches in 
the upright bar Z7. It will also be noted that this is a 
non-lifting injector, which is the type almost universally 


= 


ee 
pe 
= — 


¥, 


AM MACHINIST ies 








Fig. 3. Turninc FLANGES oN INJECTOR BopIEs 


Fig. 4. Larue ror Turninc Batt CHECK VALVES 








Ay 
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i | 











Fig. 5. Minune tue Rapius on LINK 
shown at the back. Tlere a worm BP surrounds the lathe 
pindle, and when it is desired to use the device. tl 
worm is held stationary bv the stop (, The worm 
2} drives the small worm pinion D, which is on the same 


shaft with the worm £, this drives another worm wlice 


which can just be faceplate 


tool | 


SPT) projecting through thr 


and one rating the screw F, whi h feeds the acros- 
the flange 


This also shows how solidly the injector hody Is held 


being faced. 


which 1s mounted on the square turret, 
outlet 


in the fixture. 


and can tn Price ved So as to rng any desired 





Fic. 6 Mintuer wirn Two Fry Currers 


used on British locomotives. and which seems to he 


slowly into use in this country. 


TurninG Batt VALVES 
\ similar device is used in turning the brass ball 
valves which are used in Pumps and boiler checks: one 
of these 1s shown rid the clu k heing turned. Here a 


similar device is being used for rotating the ball while 
A square driv- 
1. allows 
axis of 


it is he Ing acted on by the turning tool. 
center cast on one end of the ball A, Fig. 
imparted to the ball 


motion fo he 


around the 
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Fic. 7. A Conventrent Form or Gas-Firep Tire- Fig. 8. Weipinec Surerueater TUBES IN 
HEATING FURNACE  Fixrvuri 


the two centers as B. at the same time the ball is being each sidk These cutte ' t of if 

revolved ny the tathe, The com om) movements allo | loa 1 

the balls to be turned accurately and with considerabl rT rele ner tive 

speed, The turret lock with the double bent spring tL, ; ol j =] _ 

ior keeping it in place. is also o nterest, " 
Following the time-honored custom ¢ inishing nearl 

all rod and link work on every surface, we find 1 | 

cal miller, show) n Fie. 5. at we on a suspens I _ INKI 1") 

link for the valve motion. These = are finished al e method « eat tin en 

over as can be seen, tne rounded end be Yr obtamed b tive Vliet centers : ( ! Eee ae il 

the rotary movement of the table. A seale and vernies enient form of was-leating tus is been 

on the front of the table allows any desired setting to b the fl ‘| . ed at thr 

secured, ster 
The use of single-point fly cutters for milling is show) ous sizes, It m not the tir mave ar 

nan interesting manner in Fie. 6 ona Smith & Coventi tamine-ri ( e T bene ar tle e on the flange 

machine. In this particular nant. Couvhanndees tines aon e, - emg a com shh roads 

heing milled, the hinge being held in the central clamping \fter 1 re heated eel center 

fixture shown, and the cutters adjusted by the slides on owered inside 1 re, the heating jet turned out, the 














Fic. 10. Turee-Heap VertricaL Borinae MILLS 
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tire Tripping the center as it cools. When not in use, 
the hole or the opening n thre center 1s covered by a floor 


plate so as.to present an even surface. 


Superheaters are being used largely in locomotives 


on this road, the superheater pipes being contained in 
ly placed in the boiler. 


large flues proper Fig. 8 shows 


bend, some of the 


This effectually 


the welding of these flues to the return 
bends being shown on the floor at A. 
does away with leaky joints. 

After 
for welding, 
adopted. 


flues 


hye en 


trying various methods of holding th 


the little device shown herewith has 


This consists of a head carrying a hollow ring 


which somewhat resembles a cat-head, the tubes to be 
welded being held In position by the jaws shown. By 
means of a ratchet PB on the back of the holding rings. 


the ring carrying the tube is revolved step by step, by 
treadle ¢ 


the lever connection D on the 


the under the operator’s root, and 


means of 


of the holding device. 








MACHINE FOR BRAKE 


Four-Hreap BorineG 
CYLINDERS 


After these ti l. t are 


iovether so that the bend /, being welded in the llustra 


[bes 


tion, drops down over thre 


heing held in this position by a light spacing device. This 
illows the whole unit to be easily slid into place inside 
the large flue which is about | or 414 in. internal diam- 
eter. This is a form of holder which might be adapted 
for other welding work. 
Boring Brake CYLINDERS AND TIRES 

\ rather inte resting machine boring brake evlin 

ders is shown in Fig. 9. This is a four-spindle machine, 


independently driven and of 
Th re are 
hy ne ce pendent of the other and capable of ly mg used 
1 1] 

ih SPyrpber ie 


left is being used to bore out plates for double ev 


considerable power, us 


} } 


he seen. four spindles and four tables, ea 


on anv class of work which may be desired. 


at the 


inders, the work being shifted from one hole to the othe: 


The other is boring a single evlinder cast- 
] 


as required, 


ing which is supported by the angle plate at each st 
The end of the spindle carries a substantial flang . as can 


be seen from the one at the extreme right, to which bor- 
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heads or other tools are bolted, in the manner indi- 
cated, The feed is secured by moving the work up to 
the boring tool by means of the feeding mechanism shown 
around the circular base, which is set into the floor. 
Tires are bored in a type of machine which is unknown 
n this country, this being a three-headed vertical boring 
mill built especially for work of this kind, as shown in 
ig. 10. There are three of these, all built by Craven 
rothers, Ltd., of Manchester. Although the illustra- 
tion does not show clearly the exact relation of the va- 


F 
5 


rious boring tools together, the three cross-rails are spaced 


log 
(if 


120 deg. apart around the table and are joined in the 
Each carries a traveling head which has hand 
This allows the tire 


two tools and the groove for the retain- 


center, 
and power feed in both directions. 
to he hored by 


ng ring cut at the same setting. They are business-like 
ooking machines and seem to be very popular for work 


of this kind. 


Two Types of Shop Managers 
By ENTROPY 


who 


Ther 


duces a great scurrying around and semblance of hustle 


are two types of shop manager, one 


pro- 


wenever he appears, the other W hose presence or absem e 


makes no difference to the progress of the work. The first 


the greater impression, there is a feeling that 


Ma KCS 


] 


he is a hustler, and that he is carrying on a great work, 


and that it is he that is doing it. If he is successful, he 


vets all the credit, and he takes it without compunction. 
The other type of man is one who works In an indirect 
way. Tle assumes that his foremen are competent, and 
that they are worthy of confidence until they prove other- 


He takes a man who is a com- 


Wise, lle 


petent mechanic but afraid to follow his own judgment 


uuilds them up. 


and he makes him self reliant. He shows the bombastic 


man where he fits into the veneral scheme of things, and 
1 


he puts the shop on a basis where it would seem as if he 


dispensed with. 


co) ild bye 


In one way it would seem as if he were committing 


suicide but it is seldom the case but that the men higher 
up come to be convinced of his quiet, unassuming power. 
If he 


} 


the other type, 


s not appreciated, and he gives way to a man of 


he will most certainly be appreciated about 


idend time a vear later. One man, even though he 


ea genius, cannot carry unaided the burden of a manu- 
It is a matter of 
the 


vathers together and. sorts out all the differ 


acturing plant of even moderate size. 


cooperation between many men, of whom manager 


is one who 
ences of opinion, all the different points of view and from 
them all puts things in motion along a path that is pra 
ticable, and one in which all can join with enthusiasm. 
It is better to have a superintendent or manager whose 


abset 


e from the shop for a few days is not noticed than 
one whose path through the plant is followed by a cloud 


of dust. 


\ccording to the Brass World metal losses on nonfer- 

is alloys are due chiefly to metal entrained in the slag and 
skimmed off before pouring, to the spilling of metal in pour- 
to the spilling of metal over into the ashes or coke fur- 
ices during melting, to the oxidization and the volatiliza- 


These 


varying 


tion of metals losses are common to all fuel-fired 


furnaces in degree 
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Experiments with a Stellite Tool 
By R. PoLIAKor! 


S)} NOPSITS- The ru hina of N/ lests, even rhHOoOuUd - Art the ] ‘ tte ( ! I l 
theu are unfavorable to Stellite, st not be consi ei — , 

" aul 
aS iW anu Sense ae pnd nnadlion of at i eridl. ] j lex pe é t N ; ‘ 


tests were Severe, owing lo Lhie CT remeilu hard 


used, and if is guile POSSILDTL¢ tj fhe cultind wn hy P » Che « 
l j J ry’) j . 1 ° ‘ ‘ , . 
used Was nol Coulda lo that now produced, These tests t ] rt Ss « ‘ \ ) } ol was 
} . . t Aft t x t I ! w he 
bring oul anformation as to the arance f the s&s 
l ] ‘ l t} 1 
J 7 ; . i] . > j } j 
burned, Lilie ei vo Liié Chip ai j ST rile . 
material ite which wi he of vale lo a ) Yii- 
° . . ° i I ‘ 
} i 
lerested iii ee ywopmicd lurnind. 
< A fte { ‘ é ‘ t N l 


The experiments tabulated rar mee : 
1.x34x6-in. Stellite tool. This was of Taylor's round- 2. Experi , | “ oon 
nose form. with 6 dee. clearance. 8 deg. top rake and 1 wine and a | | 
deg. side rake. It was so clamped in the tool-hok , 2 

that only a short leneth ; 


The grinding on all the experiments was done on a \\ ea high-speed st 3 3 ll surface 
Cisholt universal tool grinder, and any otle yrecautions ol at the moment of tailu espondi order on 


as recommended } the InaKer Were adhere 0, l val S ss oOoOtn aha p - PLUAZCC, S pPuneno 
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Fig. 1. SwurFACE LEFT BY Fig. 2. SAME Bar TURNED Fie. 3. Lerr TURNED WITH STELLITE, Richt 
HiGH-SreEED STEEL Too! WITH STELLIT! vITH HiGuH-SPEED STEEI 


| IC lat ( Was a hea\ li- I. fhiespced athe, veare s aul { ere {t \ sti lt Lin I. e¢ Sul- 
directly to an electric vi ible-speed motor so 1 t al ( AL mh ets s Y in vlazed from. the 
cutting Spec cles red Could mv obtained and aintail | tains ft es " { , whole fime af 
during the experiment. No coola as used. A s 
of 197 ft. per min. was chosen as ewoinning. The - | eC) ' 
sults of the exper ments, 14 nn mer. ane the condl- ( ‘ aon « rs, ? | 1 shows tly a 
tions at which they were made can be seen b eferen . oh-spe 2 the same 
to the Table of Results. l - ( vith a Ste The glazed appear- 
_— ( - i Nn 0 i) ") ~ 4 
Remarks ReeGarpine Tap 
( Tt 1 ~ 1} on 
1. Physical properties ar che eal nalvs of the 1 
7 " ; | 
from a specimen taken across the } eave, W eradua = i i bich-spece 
Tensile strength, 125,000 lb. per s ! tyr the we » of tc anma diatanc ™ Hine oe 
Elongation in 2 in. pe cent ! = 
Contraction per cent / \ ( ome! 
Carbon content per cent 0.4 itts S that . , . es also a a 
*Asst. Prof. The Imperial Tecl 1 | titute M ow, : 
Russia 1} | g nn ne 
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n \\ '} ( Ste] | ook on The u 
} u -espeed stee] tool. i | othe CONCITIONS OL ¢ 1 ivihyg 
been the same One sees the ivh-speed steel gives 
1 " } ° 
less marked, cleaner ana more unilorm suriace. 
Ixy ( itting Dept} Mat 
Speed Ft Feed duration of Cut Worked 
N per M ( | I \l ~ Upor 
] 17 | ; Nl 
4 
j ss 
S Ch 
, ( [lop sd 
( I ~ 
} tit 
) tit 
ive i 
rABLE OF RESI ~ 
( ARACT () Cire Propucep \ | I STELLUT 
Toot! 

Cry ( ) Proved tites | “s silo a | s 
\ ) 3 TO ’ | } ey sent Slice =s ‘ ( mis ¢ 
he formation of the chip in the experiment No. s, 
le tool HDecoOMmesS More abe tore ylunt. yh e | Chomeron 
S 1lentic with ( rrne ‘KIN dace mm the case of a 


Aa aan 995 99 oh ch Vr OO 
YVVVVVVVVPAA VA OOCA00?-_ © 


Ma - 
TVW = 


VVVWVWVWW™WWWAA A Ae 





VYVVVYVYVYYE errs > 
DY OWA ALAA VAM ~ 


VVVVVVI I: | 





WWW AMV Xe 





M MACHINIST 
= 
ria. 4 SUCCESSIVE Prerrops 1x Formation or Cites 
1? 
sph ~ ( ( IS ¢ ( ) l \ 
| N - 
| ( » No. 1 shown « S e | | tes 10 
iY ( Thal ! \ ] "| ( co 1] nNroduce ] thing 
hut the s } wnon tl 
( RACTER OF GRINDING SPARKS 
li is 2 wel own ct tha 


lat a carbon steel being ground 


| 


on an emery whiecel ; white or bright red sparks, while 
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n the case of a high-speed steel the sparks are of a dull 
| color (grinding sparks test}, it seemed therefore in- 
the matter stands with the 
The latter and the high-speed steel of the ex- 
periment No. 14 were ground simultaneously on the same 


teresting to ascertain how 


Stellite. 


emery whe l, and it was found that the sparks of both 


the same color. 
Test 


} 


Stellite as ck 


practically 
HP ARDNESS 


irdness of the termined by Shore's 


The h: 


acpae. , , ' 
SCICTOSCOPe Was amare hardness o thr high-speed 





\Micro-PHoTOGRAPH 


OF STELLITE 


steel] (experiment No. 14) was, when not hardened, 10, 
havin wen hardened, SO-S5, 
| test on the Brinell machine gave for the 
st 02% I he hardenes high-speed steel, 700, 
hie. 5 shows why these results were obtained. ‘Tl 
s a microphotograph of | tl Stellite, which shows 
coarse structure nd more brittle structure, w 
structure of high-speed steel is finer 


Ho a Fime Sk 


<  - A, ° 
( oaré 7 
LO YEU \ 


a 
oa | 


BAM CO! 


mon Brass 
Bronze Castings 


By FLW. TArtriey 


A good method of vetting a 


. , 
ihe Skil On Drass castings 


is to drv the molds in front of a salamander. then 


put 


seme resin into a red-hot lead ladle and smoke the faces 
of the mold with the smoke from the resin for about 2 
sec. If the molds are good ones to start with and a 
ood parting sand is used, this will give a skin that can 





" nished easily, although it may seem to the workmat 
that the above method will result in less work being 
turned out. 
If the salamander is made so that an iron bench 1s 


so that the flasks ean be placed on 


the the fire, 


high surrounds it, 


cave with the mol ls to they ary 


faces of 


} 1 } } 1 } } 
qul sly. and by the time the bench Is full. the flask placed 
down first can be smoked on a stool provided for that pun 
mm) ; } } } 
Most Then it is closed and put on the floor to make 
wom for the next one. 
The spotting of lacquered goods is seldom, if ever, to be 
tril ted to the fault of the lacquer The real cause is toa 
be 30 ht in the condition of the surface of the castings 
| etic ly ill castings are porous, nd some parts may be 
nd to be more porous than others The larger pores wil 
retain a proportion of the solutions in which the casting 
have been dipped and do not get rid of them in hasty rins 
ing More efficient cleaning is the general remedy to be 
ipplied.—“Brass World.” 
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The Help Problem of the Machine 


Shop 


By Cyr ) I", RAY MOND 


From a care observath ( 
machine s Ops, If = 4 ile t1 | ere | 7) ect ft t a ul 0 
comes belore the Manager for cons 
that Is more Important to = 
Ore vVeAInNY l ts lial ‘ ( ( \\ 
tion, efhciency-rating and compensation of the oper 
force. Many business men who handle the other element 
of production with ease and good judgment, se to fa \ 
in this all-important one. This is perhaps because t 
do not realize that bu 0 labor is a science and re 
a special training to obtain ellicient results, just 
as special training s required for any other protes 

There is ho pra tof the manavenn tf probe? hay ley to 
approach from a fair, unbiased standpoint, than this. It 
is, likewise, most difficult to fr: 7 state the true co 
ditions without ¢ ne offense in any discussion of the " ilists tra 
help problem of t e shop. One reason tort sis the dis shop ¢ lo ( (1) 
revard for pract cal business los n the select 
motion and compensation of emplovees. ‘his oO 
exemplitic ( . . 
Lo the Sul ( l ) ( 
ment tor the good set e that 14 asl no Ti 
valuable suggestions ' ' 
1 ( Oriv } ~ ~ 
est of the emplov Tive ) ( 
to the dispositie . 
cient development ‘ t ( 

Nearly all of the unsatisfacto1 results tin produ - ot ‘ x 
tion, accounting and distribution o 
ticles are du pl marily to the selection o efficient « 
plovees. About SU per cent, of ~ ess 1: =. ,0 
yx r cent. Of th dissatisfaction among t 
so called scientific manageme ‘ - 
engineering are attributive to This same cause, 

At t 
| I P| RCTIASK O | LBOT 

The wages paid to direct a rect or ( { 
from 40 to 80 per cent. of the total cost « she { 
chine-shop products, vet there is less consideration s lia 
to the select of competent lp tha the bu 


suitable material. The salary of the purchas 
often from 100 to 400 per cent. more that that of ¢ 
employment supervisor, although it is evident that it tween emplo 


quires better business judement to select competent hu- u erstandings 
4 e s 


( , 
T ~ 
| 
~ 
, 
( 
, 
oO 
} 
\\ 
\\ 
( 
} 
} 
( 
( 
} ; 
( ( 
l 
" 
Li ( 
‘ 





service and the 


cond lusion That 


] 
TOYreCHOUS We li 


first beveled on the outside at ole of 45 deg.. 





CULL ETL ee 
~ Perel ne he 
tx ¢ hot wn 
t ‘ Tie 
rie ('s ” 
Men h langu 
( ‘ shhoule 
| Cases 
| us the emp 
ment ¢ tho 
} 
e shop shoul 
es 1 itare as 
‘ law 0) ra 
" bree a)! ra 
] } 
qdetalis © an 
«ese ppt 1? 
naintaied as a wh 


al 
one of the 


purpose, just 


adhe Utbbatat 


mre structul 


wehee, 


principle produces iyie 


ird develop valty tl 


acket lb 


« Ms 


rs the edves were 
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tom of the V-groove, melting the ede 


oot apart, and after welding the lnterveniIng space, tack 


tripod support 








meter small in comparison with the size of the boring tool, 

re pt to collect in the bottom of the hole and so raise 
e tool as to make it cut larger than it ought If a smal 
le is drilled in the boring bar close to the cutter and a 
ece of soft iron wire is driven in the hole ind wound 


slopin y 


























down to a sharp edve on the ins de. Then the segment 


were assembled with the sharp edges In contact and bolted 


} 


In position using straps and erection bolts through the 


flanges. This left an unobstructed V-groove 9 ft. 5 ip 


long, and sloping upward at an angle of 90 deg. to receiv 


from the tore hh. 


When the torch is applied to plate work ef this kind, 


he ey wnsion of the progressing heated portion followed 
The continua l\ advancing cooling portion, invariah!| 
es the parallel edges to approach each other and wi 
ess provision is made for this phenomenon the edges 
lo erlap anil hiahe procedure impossible. To elim 


nate this difficulty, each seam was opened about 3 in. at 


me end opposite the point where The welding hevan ha 


is the welding proceeded, The edges were allowed tO a)- 


roach each other until thev were again in contact whet 
e seam was fintis ed, 
‘he welders used the Vulean Process Co.’s tor h, fit 


d with a No. 10 tip, and directed the flame into the be 
Cs and sides awa 


illinge up the gap with new material melted from 


e end of the welding rod. It was found better wor 


ould be done by welding or tacking in two places about a 


Bosu JACKETS FABRICATED BY TITE WELDING 


PROCESS 





ead another foot and continue as before. Thus. th 
ne advanced by steps of about a Poot each. 
i il fton shows thre bs ja etl Positton oO ts 
(| With the V-vroo e turner ward and the welders 
Whe thr weld 1 Was con het | the exterior oft thr 
ils was chipped ill l ero ! ntil they were as smooth 
s The rest © Lin late, and at was wosstble to distn 
<h the weld only with great ditticulty and close exam- 


This method of fabrication was eminently satisfactory 
every particular. The bosh jacket has been in use for 


e time and elven no troubl . Whatever, nor shown ath 


In boring holes in which the depth is great and the ad 





ind the bar spirally (righthand if the bar is cutting right- 
nd and left- if cutting left) and the end finished off, the 


il will keep the hole clear of chips. 
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Menand Machinery of the Comstock 
--The Barclay and Davey Engines 


By G. W. Dickn 


Py! VY NOPSTS—T hi Bare lay enaine j Y } (1s la reve - adraw ir \| .] ’ . ‘ z " ty ] 4 


the ¢ 
lionize pumping im the Comstock is rned over to ‘ oODost ‘ ls f 
/ f v ‘ 

7 “4 7 

l nition Tron i} rhs aQnd transformed inlo a ftluwhee Ch- Sparen Lhe! riper 20c \l 
gine, A single-cylinder fluu ve Cndine | ( Was unde ‘a ai Vis ncloptes |" ‘ ~ 

P , ae wre . 
10 STH SPeedtHd wij, 7 C cave ar of the Darey Cedi ] ! 1 =T rs ( ( 14) | | } | an) 
° ; Det F ‘ a 

hive gare a constanfi wl a 1 es a edu sure. ‘ ‘ Ss < 

shot lo Ga within, / ( iin ( TAL Viffierentia nt wl rried 7 
engine used on the € onstoe was built b ay }? ‘ } lron f] Wil ~ ts i 

Works. ISN TH Wodescrived, ort tive cTosstvy ( ! - | ! 

i - { t qt) { - { { T ‘ | 
] ; 
\ good deal of speculation is To ti l adestinatiol . «dlishks . ‘ 
( the Barclay uMmpmneg envine Was ( ure ‘ lat ! 
chngineers of the iron works interested. Finally about 1 1) TT, ne With thre I . 
} ] } ‘ ] 

cime the engine should arrive eocan to be Whispere ort ol so Dias 


among those who should know that the Barcelav engine ; 
would be installed at the Virginia mine and that Mr. ere about 30 ft. diamet ? ' 
Fai had pougene thre engine Prom Mr. T rmompson, Being ic =. se] ne ran aln g } , eat & ef 
at Virginia City about this time, | spoke to Mr. Thomp- min. and was considered 
son about this rumor and he admitted that, ere beings SUS ous tremble iy ( ted to t 


} 


ho other place ollering, he had turned his contract wil (LISKs, \s I ! “t ‘ y 4 


Barclay over to Mr. Fair at a small profit. “Now we wi ( re that the e) bie Oo sin » i ! 


} .. 


see, he Sala. The superior economy that w ll resi t trom : d shortly after this TT nat oth fi angle 
the use of this tvpe of engine on the Comstock lo ‘ la general wreck « 1 el = the result ‘ 
mines.” We were all very mu interested im the fina Crt ne tol thts N 


outcome. The engine arrived and was taken to the Unior 
Tron Wi rks whence nothing Was heard of it tor six months nha ne Nye rts . ‘ P attladd ¢ +b WD 


except that thev were busv there with something big ; estion in fa thi ] 


Finally the big thing materialized. Mr. Scott had pet direct mnected to the ’ ne 


Suaded Mr. Fain lo let him eonvert { nto a fly whee snd condens r whe Sa 


pumping engine. The evlinders were disposed diagonally During 1835 a IST6, tall 
and worked on a disk of about 14-ft. diameter, keve eines were built for the Comst , 
to a 22-in. shaft which, by the way, was a spare paddl Il am et e ohne « | rat I I 


shaft for the Pacific mail steamer China w h Mr. Scott the character of this wo | { 


} ’ 
| 


had bought as scrap, the China having been lost: in the elevation of a dave ) ‘ 
middle of this shaft was a flywheel 30 ft. diameter, and tin S75 for the Alta M (\ 
weighing 100 tons, on the other end of the shaft was a CTOss-sectiol of the same « = ‘4 
disk 4 ft. diameter, to which the iitman workn oy the thre rst « the ma diffe) e) 
pump bob was attached. The arranging of the Barela mines: it attracted consider © att Tit 
cy inders Into this design showed vreat cngmmecring sk en: Vas the ol one | tf wit | 
on the part of Mr. Scott and s associates for it did 1 Lhe ¢ ‘ me ( | 
look like a patched job. Fortunately there was not a tive e right-angele 
vreat deal of water to pump and from five to six rev 3 4 e Was condensing, t , 

utions was the regular working speed and _ this set y a tail rod from the low-pressure ton. Thy 
no serious stresses In the engine work of the pit work. essure nder was 24 i) matar ’ awe 
This ending of the Barclay engine scare was a disappoint {8 in.. with a common strok S ft Mh 
ment to me as I considered this engine well suited t thre r rresspre evlinde , +}, ront and 
the deep pump ng work that Was hen ning To assume W-pressure evlindey is } ' the section S. _ 
rather serious proportions, especially in the North FE vere 1 piston rods to t stor 
Mines, HSS throug | ers pst 

One of the North End mines, the Yellow Jacket, found ure ¢ der as show) 
that the water was bevond the control of their pumpu i ressure rods and that of the ressure ton betwee 
plant and asked proposals for a new plant. [ proposed them were a ced to one crosshy tr ves afi 

direct-acting compound condensing Davey differentia the connecting-rod or pitmat r wol ' - 
engine having 30-in. high-pressure cylinder, 60-in. low The ¢ nders were bolted dow » masetan had 
nressure evlinde Yr. 120-lb. steam press ire, 10-ft. stroke for 6 ft. wide and 32 ft ong, | tend 
the engine, and 8-ft. stroke for the pumps. The pumps _ the guides for the crosshead 

The chief peculiarity of lavev pul 


were to be a double line balanced as shown on the illustra- 


cen from my origi is the simple manner in wl the ¢ ni 


tion of the Alta pumping engine tal 
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perfectivy safe In working under all conditions of load, irving a 


sutomatically and instantly varving its supply of steam every iriatie nn the mot 1 I \t 
with every minute increase or decrease of resistance; the eginning of the st! e, tli ( ( 


distribution of steam Was such that the pumping was a lead a al 


performed without shor k even whi n the re sistance varied tant | on the el 1 | 
suddenly and greatly. 1 think it best to describe the dil t_off constant: but the s 
ferential valve vear al this point so as to obviate the me Ses 3 orrespol t { t { 
cessity of doing it agan nm te ie of other engmes « <a consequence, 1 { , F 
this type. = 1 on sou eas . 
tomatica Varies t 
Ture DIFFERENTIAL VALVE Gear or THE Davey ENGIN ae yee 
In this. our first engine of the Davey type, the ma stroke is of great { 
team valves which were balanced D-slides, rece ed th rie thr { 
motion from a horizontal lever between the two val { . 
chests to the center of which the valve stems were col : - fron 
nected, This lever received twe motions: one end derive revent ra loss ¢ 
its motion from the engine crosshead bY another lever « { rif { 1) 
{he first order which receiving the | motion of the " 7 
fon at its long end, imparted from its short mlb t to st 
amount of motion suitable for the correct working of Th rit t ext 
valves. The other end of the horizontal lever derive Tie A somwne on tan A 7 
its motion from a small subs diary piston whi receive in the plat a= om. , ; . \ 
its motion from the steam admitt Vv means of a sma ; , = . 
slick valve. This motion was contro ed by a cataract 4 | 
piston working In a evlinder filled with water or othe cal , 
fluid which escaped from side to side through sma alia , ng | 
openings that could be regulate 1 at will. The motion o é P ; , 
the little slide valve of the subsidiary Was In its turn go ; ‘ , — 
erned DY e movement of another steam ¢ and , \ 
cataract Whi s shown on the cross-section place + e ; 
the motion ¢ e engine - ers , 
zustratio ‘ ; 
Suppose the main engine to be 1 v the ¢ of it ; 
stroke. the st m on ¢ pa ey 
shalt, see Fig. 2, W ngage wit ! e tappets 2 
e slila ‘ ( ‘ ( ( ~ yy ‘ t . 
tappet being so placed that the requisite n 
eiveh to the sinha alve belore ! ‘ 3 , \ 
rest: steam i vr velrnitte Ol ( ={ ( ( luis , 
ne } | t ' t " 
YF cyilndel eg ts sl es 4 gy ¢ls = 2% : 
y at rest, s rate of 1 om | we 
xmoun of on ne oivel » thre ! \ oe ; r 
e adjusted to the required an of paus st at he ; : 
e end of eae stroke \s ( sing ita 
} ’ ? + 
the en ) t= stro © irl ) : : 4 \ 
nvages Wit one of the tT mets on the sn ilve n 
subsicdia lhder aha ¢ Tects e req ‘ ! t 
this ive admitting stean sto Mot . 
vould thus be communicated throug ema 
er to the valves and the n r “ 
troke, As it moves, however, it is giving motion to 1 
cther end of the mall evel = all dies o ‘ , 
contral direction to the motion commulteat ; | 
subsidiary piston and cuts off the steam. The ma , a , 
ilves, therefore ave a different moti mpouncde 
‘ thre hw ( ed Tron e mot mn 4 t 1) nm « ? 
vine and an opposite motion from 1 anhaidiat a — : 
Now the motion of the subsidial ston is rendered ¢ ' | 
stant by means of the catara Seeing then that tl ¢ ‘ 
cataract end of thr lever has a constant motion independ P 
ent of the engin itself. and that the other © | must ne = 
have a varving motion depending ot the varving loa (NOTH Hontzo 1) 
the engine, then. the resultant motion of the main Valve Phere Vas a | 
heing taken from the center of the lever and compo inded mping eng that tion { 
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rative, This en eine Was «i signed by me for the Meadow $45,000 had DCE] paid, Fortunately for the Risdon Iron 
Valley Mining Co. and was to work a single line of 14-in. > Works, a mine in Arizona found water just at the time 
plunger pumps, the shaft being a straight incline 62 deg. that the Meadow Valley Mining Co. teal ore. The Ari- 


I 


from the horizontal starting from a depth of 1400 ft. ona mine needed a pumping plant so this pump was sold 
on the incline. Fig. 3 shows an elevation and plan of this to them for, if I remember correctly, $80,000; some 
engine and Fig. 4 shows a longitudinal section and two changes had to be made to suit the require ments of a ver- 
cross-sections of the engine alone. The dimensions were: — tical shaft. I understand that it is still doing good work. 
diameter of high-pressure cylinder, 28 in., of low-pressure There were other pumping engines of the horizontal, 
56 in., and stroke 8 ft. This engine had piston valves differential type built. At least three large sets, known as 
Lhe object iy Ine to reduce the Iriction to pla ce th Cli- Patten designs, a thoug rh the designing Was chi fly by 
vine more under the control of the cataract. 1 ie angle bob I. M. scott, were built by the Union Tron Works: there 


ce those of the Alta was of cast iro in box form with were also several others by the Risdon Tron Works from 


eavy wrought-iron straps but having to transmit the = my designs; those already described had all the features 

push as well as the pull of the engine, it had heavy Cust- that claim attention at present 

iron struts fitted and keyed between the straps. The i . ; : 
Tur First Compounnp DIrrereNtTIAL Beam ENGINE 


center or rocker shaft of the bob was carried in heavy 


























pbearimgs resting oll Thassive foundation plates which Were sf ( first compound, differential beam engine built for 
sone oie Snow f.eva tne bc ewat.on 
‘ S&S . 6b 
~ ~ ~@ Enews \4 >| 
7 a a i ea] 
ve | ~ -< 
woOoras. 5? 
— Fn “ ° . | 
a, ie ‘j¢ 
e _ > a): a5 : 
Hoh. i 
» , ” nme 
eo” _ / 
a « _~ 7 ‘ s * 
; = } 
, € | 
- 
. 
—' .< ' > 
ald . , 
. ~~ = J 
: i? 4 { 
= ee iy : 
- ~~ ~ = ) i} i 
wx , id , 
ib J 
cx } 
> 
4 
y i} sé } 
i } 
\ i j 
{ | 
: ’ 
{ eo! 
| 
| sateen bine ple 
EE IS AS |S A aa ER ey la 
L iy 
4m Macnuinisr 
Fa. 5. ELEVATION—LAbpy Bryan Pumping ENGINE—ENpD VIEW Kia. 6, 
connected by heavy castings to the main bed of the en- any of the Comstock mines was that built from my de- 
eine, -ign by the Risdon lron Works for the Lady Bryan mine. 
By this means one continuous frame was formed that Fie, 5 is a side elevation of this engine and Fie, Ga plan 
embraced both the envi and it head Work, thus re liev- 1! i Clie view, The dimensions of this engine were— 
Ing the tou ndations of most of the late ral stresses and on gli-pressure evlinder, 26 in. diameter and 8-ft. stroke : 
this account it Was not necessary to make the foundations low-pressure eylinder, 42 in. diameter and 10-ft. 74-in. 
aus massive as when the foundations were the only econ- stroke; the Pulnps had astroke of 8 ft. This I considered 
nection between the various parts. This was a matter of | the finest engine I had designed and both its working 
vreat importance on account of the excessive cost of stone and its appearance were much admired by the mining 
foundations on the Comstock. This engine was also fitted men of that time. The beam was placed below the evl- 
with an independent or separate air pump which was nders, the center and arms being of cast iron trussed 
operated by a direct steam cylinder controlled by differ- with wrought-iron straps as shown, with cast-iron com- 
ential valve gear. This plan enabled the engine to be — pression members between the straps. The high pressure 
started with a vacuum. Before this engine left the  eylinder was placed nearest the center of the beam and 
shop, the Meadow Valley Mining Co. got into financial had the same stroke as the pumps. Th » longer stroke of 


ifficulties and shut down for good. The contract price the low-pre ssure cylinder kept down the diameter and 
for the pumping engine and pumps was $90,000, of which preserved the symmetry of the design, All the valves 
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were of the double-beat Cornish type. ‘The top set for rust to the frame, as well as to take the brake torque 
both cylinders was in one valve chest and the bottom set 1 it must be so constructed as to relieve the axle o 
in another. These chests were joined by three columns, final drive of all twisting strains. As the final driv 
the one nearest the beam center le ow tie steam column. S CASE ~ vy double side « ns. 1f must also provide 
the middle one thr receiver, al d the « i e one the ex j CSS ( lel pustine nt tor the ¢ ct ters, or in oft 
haust. This arrangement gave the engine a fine appear s the distance betwe ly riven sprockets 
anee and kept a thre aive gear on one side ! ( Lhe irst oper ‘ consists « mr thre hols Aj 
ol the engines rll charge. Che condens ana ail ! \ s ‘ ocal y “ SCq Ue operations 
were independent and also se d the hoisting engine. - , 

This was certainly a fine e vine and I am st pro tha c ~~ 


I designed t for hot only aid it wok and work we 


] \ — 
Was also the most economical en eon the Comstock. Aa a 


There were three other beam eng es | It. one \ the ey. os Ae * & 


, “ =< 
R n Iron Works and tw { | Iron Works D D —— 
e Valves of which were ¢ if vy the different uw J 
alive Gear. A brass plate on t se chyeines Gave thy ! hic. . ) . lop 
formation that the were designed by Mr. Patten. ¢ 
, rr ] “= ~y 
Suiting Engine r, Virginia City. The engin , Owe | } 
} . = “tt om 4 
were designed \ |. M. s IT, tive = Mate o1 ] 
| 
design al hy Patt | \ wre! , . | 
fered somewhat irrange) t one d 
the low-pressure ¢ nder r { mr ¢ f 
Bach valve . te « f ‘ =f 
one Side ¢ he’ ¢ Lj en at r f | 
lel lifts ~ operat wit ( | ( —— 
. sane 
hers, ( cam Was Place ‘ The « hers 
I — " a _ 
, ’ 
was double. of rather pec ar cones ct 
I t om 4 ——" 
CODIDTOSS le Ta) Vive ! ss M ( ‘ | 
— | —| 
s'oOrns © Tihesec ¢ filles = | it I 
Vas ZS om. cdhamete \\ ,asti 1 ft t | - 
OW-Dressure = ¢ minder had ‘ ! ‘ 0) ) 
~ ohe © Ss | | e ole it 1 ( ! 
(‘hollar, Norcross and Sa we) : (| . 
It 
Gf lo-mn. pumps to the 2600-ft . vlMneyg | 
ae d yo 
lf sutro 1 1? ‘ Fourtes lhe mere} min ~ ‘ f 
ractica a standard size a d oft a double ting ( ll 
used, worked by strong cast-iro! rackets bolted on ea , 
ad { ™ } 
] . ] , { ; : ; 4 ™~ 
side of the pump rod: for that size o mp e rods, = ie, \ alll a | 
sf 
of wood which they generally were on the Comsto« — — 
} } - ° mn j 
1} mm. square in lengths of 50 or 60 ft. The strap pla wi. SRoOoND Bo lhixTURI 


vhich held them together were 12 in. wide. 1 in. tl 


12 in. apart we re used, being mad square to give a bett yn | / be 


resistance to pulling apart. Where the pit work was ve —— SS ; rm," >» 


nad 20) it. lo ry square holts usually 1 nh. square j ~ 


ong as in the Ophir. wh ch nad a lor oF mclime. the tota i | 
a \ 
length of pit work being 4000 ft. exneriments were mar \ a 





] 
round 


in. less stroke than those nearest the engine. In the Con “See 


to determine the extent of the lost motion. In the cas [een PAS / Jy) 

of the Ophir, \. ii Kckart, who made the experiments. SY / 
% ee , yY J 
that t pumps at 1 al ( tt rod had 2 4 J 


engi —— me Wael was ot, averaging 160 deg. F., Kia. 5. Borine Currer 

whieh added to tire pPuvVsica mtar s WV ui To overcon 

such as ground slips, but we never let go of a inder The second operation , ts of boring the axle hub 

taking until we had accomplished more or less success- >} mounted in the x ture own in Fie. 2 The locatn 

fully what we had undertaken. pin A is inserted in the locating hole A. Fig. 1 ane 
x drawn up tight, this leaves the work free enough to ad 


Machining a Motor-TruckKk just the center of the hub by means of the setserew B 


Setscrews ( take the thrust « the boring eutter wl 
Ne. .) f y 
Radius Rod Peg atop : 
screws Dp take the thrust of the tacing at d chamfern 
By ( . SCHAEPFEI tools. The boring bar. Fie < mounted on centers and 
The line cuts show the tools used for machining a_ the fixture, on the lathe cross-slide, permitting the work 


motor-truck radius rod. The design of this rod pre- to be fed over the cutters 
sents manv desirable features of accessibility. it is shown The next operation is that of boring the tapped hole ¢ 


in Fig. 1. Its functions are to transmit the driving Fig. 1, for the adjusting screw in alignment with th 
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fixture, Fig. 4, is clamped to the yoke end 
n the steady rest, while the axle end is 


The 


the eorrect olfset. 


B. The 
placed J 
ked and set out of center the correct amount. 
dis then adjusted to give 
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Sometimes the general appearance of the applications 
did not appeal. This handwriting is crabbed ; this is ef- 
feminate; this has two misspelled words, this fellow’s 


W riting is ilegible. 


The final operation of importance is the milling of the We decide to write to a few. They don’t seem just 
ock bearing surfaces D, Fig. 1. The rod is clamped to — satisfactory, but we will either have them write further 
; or call for a personal interview. Fine 
———— +> me l system of elimination ; what wise and 
- c ae 1| —— a wane | upright judges we are! 
~ Y Then we see the few we have not 
es Ota — a" | “passed up” and probably fail to find 
~ teen _ —_ a suitable man. They are certainly) 
© H hard to find under such a process, 
A \ which is unfortunately the regular 
best i method, Kncompassed by our narrow 
. ," ih limitations and puny points of view, 
‘y | <A, | J] ‘ (q we set up an ideal, our own perverted 
> ig ay hazy ideal, and attempt to measure 
. Ll the various applicants by it. 
8 | Olt . 
| | | mf 1.9, Tue Proper Way to CHoose MEN 
— i \ Let us eliminate our point of view 
—_——- —— ie and our prejudices and not solely 
aay i judge by the brief sentences a man 
Kia. 2.0 Tite Boring Kia. 3. Tie Bor- writes of his experience; the part of 
"es ing Bar his experience which may seem most 
important to us is the part he may 
1 heavy angle plate and a gage is used for locating the consider insignificant and neglect to mention. 
itter center in relation to the adjusting screw hole ¢ Let us calmly analyze the position, its requirements 
Fie. 1. The cutter for this operation is shown in Fig. and such special experience and knowledge as may be 
5. The drilling and tapping of the grease-cup holes preferable or necessary. Let us classify this into a series 


( ompletes the work. 


Finding the Man for the Job 


By Enric M. ANDERSON 


A recent editorial in the AMERICAN MACHINIST, en- 
titled “The Point of View,” and commenting on the ex- 
treme difliculty of finding enough capable men to fill po- 
sitions of responsibility, recalled one case of many, in 
which I went over the records and references of a large 
number of applicants without filling the position for 
lack of material, although over 50 men had been looked 
over and had either been hired for minor positions or 
turned away, “filing their applications for future refer- 


Chee in Cuse something else should come up.” 


MAN 


se and receive appli- 


Vow 


we 


llow Wi 


res d a dla, 


(ET A 
When we advert 
We eliminate. 


These did't seria their rererences 
Would 
we impose on people by sending their names to unknown 


vrties who five hundred to will 


(allolis, 
should they ? 


te oul HOUS but why 


whol 


chances one we never 


ear Trot or KON 
Others 


, 9 
dant 


to oblivion, because 


consigned 
1) 


Wi 


ure they 


ther salary, other cases their report on 


state 
> “full experi nee.” 


( hiel 


eVperrence is Uubsatistactory, awsk LOT 


indi this fellow merely said, “have been engineer, 


Inanager, superintendent, designing engineer, and the 
like.’ and mentioned several large firms he had been 
with. Not enough detail This fellow has filled SIX 
pages closely written, giving complete details of every 


iob he ever had. Our head was a muddle at the middle 


the second page: “too much detail, chuck that auto- 


Dlovraphy out 


of questions and send a form copy of these questions to 
each applicant with an appointment for a personal inter- 
view. The form to be filled in and handed over at the 
interview when the different questions may be gone over 
and enlarged upon. The applicant should be assured that 
in case of non-acceptance his personal record will be re- 
Then, too, we must find the man who 
The purchaser of men like any 


turned to him. 
will come at our price, 
other purchaser, always tries to buy as low as possible. 

After we find those we can get within our price and 
those whose capabilities seem to fill the bill, then it is 
time to look up references. 

PLENTY OF Goop Men AVAILABLE 

The world is full of good men, top-notchers, too, and 
there are plenty more coming up. I have always been able 
to find competent men, in spite of my narrow human 
point of view and many mistakes; men competent to carry 
out the work assigned to them and reflect credit upon 
themselves. 

It is pretty 
two or three assistants at $40 per week and cannot find 


safe to say that an executive who wants 
them is at fault rather than the assistants. 

Too Inany out of the multitude who raise themselves 
above their fellows far enough to be conspicuous to the 
Inanagement are discouraged after their initial minor 
advancement ly the lack of encouragement and the pre- 
ponderance of criticism. Much of this is often unjust. 
You cannot hack the plum tree and gather plums Too. 

Let us be sure we are honestly capable of judging the 
competency of another man. What the competent man 
needs is the protection of his reputation, by accurate re- 
ports comparing his work with past records; protection 
from prejudices and the machinations of jealous co- 


workers and subordinates, often his inferiors in ability. 
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perations in Manufacturing Knit- 
ting Machines 


By ROBERT Mawson 




















furret lathes turning and facing. ler=pla - igainst Which the bras Ss tightenes 
ture desiqned so that ] lifferent tths of ( Mhis ethos olds the niece 1 - a chn 
may he machined in if. ') "8 } yf | R e ‘ on spin , ). \ | ne 4) 
the correct position to put any Sure . & {pres ( eration is pe rmed. Wit e pie ( 
of small drilling gs whi ! ( f ! es dos ae the shay / o 4 . lan the « reg 6; 
produce accurate resulls a R / ‘ is shown on ‘ shed brack One o hag 
assembly de yyl / x s ) nae 2 2 ; j 
narts are (INS f i iy) f S i sx } ’ j . 
MACHINING SINGLE-PICK Surrorts 
manufactured, 
The aliiton Fig ? shows thr Ature soi for ma- 
In the manufacture of knittir whines, many of _——. oon ial 5 supports, Cae Sm 
the tools and methods used are interesting. Those here Pa simiar mani to S © CESCTIDCE 
described are in the plant of the Hemphill Manufactur- ind Une - ions are performed on a similar machine 
One of the finished parts n e seen at .1 and it will be 
no hat si < ace n ned. The 
} casting /} is one o e supports fore machining. 
| Fie. 3 shows the fixture r ha ning the inner sur 
ct “ \ e which is held 
on . tle { : IS cams one settin 
| Cs wre raced nthe s SIs ¢ tne i plate fixture, 
| t] ree ene ( ~ hen 1 tened down 
thus | e tl pieces securely. With the parts as 
shown and the fixture in position on tl machine, thi 
‘ ~ | iS } ( ? | 2s Oo ! thre ‘ ( la 
AMMACHINIST | contour des Mh rent lengths o 
se cams used o7 im ixt 
Fic. 1. Jig ror GEAR Fic. 2. Fixture ror SIN is mack ( CONC! s machined on its face, 
BRACKETS GLE Pick Surrorts as 1 . When mael ve any desired length, 























Kia. 4. Turnine Latrcnu OPeners 


Fie. 3. Facernatre Fixture ror Cenrer-Guarp Cams 


ing Co.. Pawtucket, R. I., manufacturers of the Banner the outer ends are set flush with the line, and the parts 
Knitting Machine. will thus be machined correctly to length. Each line is 
Fig. 1 shows the fixture used for machining the gear stamped with the length of the part to be machined, thus 
brackets. The casting is located endways with a stop ro ng a guide for the op vhen setting the cams 
screw 1. The screw B is then tightened down, thus 1 the fixture 
forcing the casting back against the stop. The lower 
5 LATCH OPENERS 


pins which detern ne ITS 
Turning latch openers is the operation shown in F 


if one setting: they are locate 


part of the bracket rests on 
chu k. Tl e screws (€ are 


position tor height in the l 
nlate D. which is in !. The fixture holds 15 ; 1] 
and held in position tr) means Ol 


a 
\nothe r 1] ite B a mat hined center A I 


tightened up and bear against 
contact with the side of the casting. 
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clamps sconoon the fixture. When the parts are in 

- ] pie | ] ] } ] ; 
msition, Lhe outer cdgves are turned and a bevel Mae 

ned on the corners. Some of the parts ready for 
nachining may be seen on the machine at B, and the 


our of the finished part may be seen by the pieces 


cont 
ld in the fixture. 
* — ’ ’ 1 e , , 
Fie. 5 shows t jig used for dh ne the chane 
ims The eas ing Is located in the tool by fitting 
iwainst its outer machined periphery. The jig is  lo- 


cated in the correct position by means of a projection 


] } ° 1 racy 
vhich sets against the projyecting Tips, as snown, lhe 


ether b means of the 


jig and casting are then held tog 


on tl center arbor cl. 


the 1 
The various holes are then drilled, the 


Vo parts turning 


straps, 


operator swilg- 
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jig is used for machining the fashion bracket. This is 


low ated in the jig yy means of a tongue which sets into 
the machined slot (;: the other end D, which is also 
faced, rests on a locating surface. 

The cover carries a screw, as may be observed, for 
the piece securely in the jig. The jig shown on 


the right is used for drilling spring blocks. This is 
eld in the jig setting under the part #, which carries 


and the piece is forced back against a 
This jig jias 


iwo bushings, 


slope with screws as /’, and is so located. 
a cover carrying screws for holding down the part, also 


a handle which furnishes a convenient manner of holding 


the tool. one of the drilled pieces may be seen aft Gr. 


Fig. 


+ shows a view in the assembling departments. 




















Dritting Jig ror Cuanas Drum 
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Rig. 7. View 1x Assempiy DEPARTMENT 

ine ( 1a md castin oO position une the sens'tive 
Sspimetie. Phere rie 12S hel = drilled 11) this part 
nd the time required is 11 min. One of the drilled 

ins mav be seen at 2 and one before drilling at C. 

Dritnt Jigs ror Auxtirary Parts 

he halftone Fie G shows some of the smaller types 
i! drill jies used in this plant. That at .1 is used for 
Hine the varn lever bracket. one beine shown at /?. 
his is located by the machined base and stop-screws 


The cover carries a screw 
The 


eainst which the easting sets. 


vhich when down holds thr Niece securely. eenter 


SOME SMALLER Types or Driti Jigs 


Some of the completed machines are in the foregroun 


the others shown being in various stages of assem)! 


The department partitioned off is used as a storeroom 


for the finished parts. These, after being Inspec ted, ar 


placed into compartments and are then drawn out as 
required, 
officials of the Panama-VPacifie Inte tional Ix s 

t w ope t that the development f events s 

decisio a month ago not to postpone the opening of the 
exposition tends to confirm the wisdom of that decision. \t 
the ti e the decision was made no word had been receiy ! 
fro any foreign nation as to the effect caused on its plans 
by the European wa but it was hoped that at least those 


ns not fighting would go on with their plans. Develop 





nati 
ments have proved that hope well founded; in addition, defi 
nite issurances from France, Italy, Turkey and Japan that 
their intentions are unchanged have been received. Holland 
has added $300,000 to her original‘appropriation. Italy has 
ordered work on her building and exhibits rushed Japan has 
isked for and received an increase of space The Argentine 
iblic has increased its appropriatior from $1,250,000 to 
750,000 Some of the promised exhibits from Europe will be 
undoubtedly lost, but it is not expected that all or the most 


Germany and Great Britain will 


Roth 
individual 


nportant of them 
he represented by exhibitors or by associations 


thereof There is a sharp demand for space from the man- 
ufacturers of this country, of South America and of the 
European nations not at wat The exposition suddenly be- 
comes an important factor in an extraordinary economic situ- 
ition It is seen to be the one great, easy, efficient way by 
which American-made goods can be brought to the direct at- 
tention of the distributors and consumers of South America 
ind the Orient The latter are coming here in force in 1915 
to make the new individual and commercial connections 
forced by the war. The exposition is 92 per cent. ready and 


opening is positively promised for Feb. 20, 1915, the original 


date set. 








tion 


SYNOPSIS—The Ballic Exhibition, most e t 
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Machine Tools at the Baltic Exhibi- 
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Deutscher Niles Werke, Berlin-Oberschineweide: 


1 


turret lathe, vertical boring mill, horizontal boring and 
milling machine 

General Composing Co., Berlin Screw machines, two- 
spindle miller, Lincoln type miller, universal miller, flat- 
surface grinder, shaper 

Gildemeister & Co., A. G. Bielefeld Turning lathe, four 
spindle turning lathe, universal miller, vertical miller. 

Bernhard Gliss, Chemnitz: two lathes 


Heidenreich & Harbeck, Hamburg Lathe 


Gebr. Heller, Nurtingen (Wurtt.): Radial drilling ma- 
chine, cold saw 

Wilhelm Hegenscheidt, Ratibor: Car-wheel boring lathe, 
double-head vertical boring mill, automatic flange drilling 
machine 

Mossdorf & Mehnert, Chemnitz Universat miller 

Naxos-Union, Frankfurt a.M Cylindrical grinder inte 
nal grinder, flat-surface grinder, tool grinder, twist-drill 
gxrinder 

Hermann Pfauter, Chemnitz Worm and thread mill 
special horizontal hobber, gear hobber 

Friedrich Schmalz, Offenbach a.M Special tool grinde 


sharpening machine 


& Schiitte, Cologne 


sa Ww 
Schuchardt 


high-speed 


gear-hobbing ma 
tool 


Lathe, 


chine, drilling machine, universal grin 


Sondermann & Stier, Chemnitz Two vertical boring mills, 


radial drilling machine, horizontal boring and milling me 
chine 

Gustav Wagner, Reutlingen Automatic threading ma 
chine, cold saw, and boring machine 

Wanderer werke, A. G., Chemnitz Vertical muitler, hort 
zontal miller with direct motor drive, thread miller, auto 
inatic tool grinder 

Carl Unger, Hedelfingen-Stuttgart Internal grinder, uni- 
versal grinder 


Chart for Designing Loaded 
Beams 
By E. F. 


Kverybody knows that eccentric loading of a 


Henry 


post or a 
tension rod produces increased stresses over a direct pull 
rr push, but few realize how much difference a little ec- 
entricity makes. A direct pull distributes itself evenly 
over the cross-section, but if the load is applied off cen- 
ter, or if the rod is bent out of a straight line then there 
is a tendency to bend, as well as straight tension or com- 
pression. In case the stress is tension this tendency is 
to straighten the red, which in turn, would appear to 


make for increased safety, but this is only mythical, for 
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when we pile up a coil of chain in a fire and anneal it, 
and that is usually done only when breaks have begun 
to give warning. 
If we take a bar of steel of rectangular cross-section 
and apply the load off center, or bend the bar out of line 
we find the load on the outside of the bar to run up in 
Applying the 
the fiber 


The same is true of any 


proportion to the distance that it is off. 


load = in. off 


ik center on a 1-in. bar 


Or 
od 


square 
stress Increases ly, per cent, 
rectangular bar if the load is off center one-sixteenth of 
the width or depth. If the load is off one-fourth the 
width then the fiber stress is increased 150 per cent., 
one-half the width, 300 per cent., and so on. If a connect- 
‘ng-rod or link must be crooked to clear a shaft or if a 
strut must be cut away on one side to let a gear clear 
it, its dimension in the direction of the bend or the cut 
should be increased in that ratio or even more than that 
because the increase usually must be on the back and 
that throws the center of the tie still further from the 
line of pull. The accompanying chart shows how much 
the thickness of a tie must be increased over the plain 
straight one to keep the fiber stresses the same as in 
the latter. The curve A is for use when it is known 
how much the center line of the tie must be out from the 
straight line connecting the points where the pull is ap- 
plied, the curve B is for use when it is known how much 
the whole body of the tie must clear the line of pull, These 
curves are for rectangular connections only, and for use 
only when the thickness of the rod is to be kept the sam 


as for a straight pull or push. 


Timing Operations on Multie- 
Spindle Drilling Machines 
By Hl. JomuNnson 


\ny machine process can be divided into two general! 
parts: (a) Loading the work into the machine, and (b) 
performing the actual cutting. In work where a man runs 
but one machine, the cost is expressed as the sum of these 
two items. There are only two ways 
of lowering this cost, one, doing th 


loading faster, the other speeding up 





< 
) 5 

r ~ 045 te - the cutting, and it is evident that the 

ov > ‘ 

Y= 0.4 =? loading operations, when reduced to 

6 3 y = their lowest possible terms, form an 

+-* 035 {oo 

2s es expense item which cannot be dodged. 
> — OF , “ne : 

&S 05 I+ > With drilling machinery, the use of 
. & | UF ; . 

S + 0.25 ifs two or more spindles and a power 

Y2>o2 st feed, self-tripping at depth, opens up 

> 6 . ; ‘ , 

e's 16 Ss possibilities of saving in the cutting 

= & O1 DH cost, down to the point where almost 

+. + i 1 SC » 

c+ fr no expense for labor attaches to this 

a 0.05 4 . mM . . 

VG VM Dt part of the work. The point of least 

us la¢ ° ; 
-  ___——ee: expense is reached when the loading 





h, (Depth of Strut orTie for Eccentric Load) in Terms of h 


(Depth for Straight Pullor Push 
Cuart For DESIGNING 


if the pull is sufficient to give the rod a permanent set 
so as to straighten it, it has strained it beyond the elastic 
limit and reduced its strength until it has rested a long 
time or has been taken out and annealed. This point that 
a piece of steel bent, or straightened cold, has been in- 
Almost the only 


. 


place where any attention is paid to this condition is 


jured, is not in itself well understood. 


Eccentric Loapep Beams 


pea and cutting time and the number of 
spindles are so proportioned as to keep 
the operator constantly busy changing 
pieces in the jigs, with a cut just run- 
hing out on one spindle as he finishes jigging up a new 
piece under some other spindle. With work so arranged, 
practically the only labor cost is that for loading jigs. 
This condition cannot always be realized, but even so, a 
considerable departure is possible before the saving l 
seriously impaired. 

With large lots going over the machines at fairly fre- 











quent intervals, It Is possible to sched ile each part i ad ~ apt tol ~— ' i ol i 
vance, to the end that proper combinations may be always \\ 1 spn lames ) to if { ost \ 
available. If a departure rom the ideal condition | 

comes necessary, a clear understanding of the princy les 1 x return cp oO 4 / . . Oy 
involved will make it easier to decide which wa to 
the extra expens oO, If the cuts run through more qui apt to tn 


ly than the man can load, the machine . ent walt trous res . 


and the overhead charge per piece Increased, the lab { t ol OPS 
cost remaining unchanged, the man loads more quick! on. but by w , 
than the tin req ed for t eis kept Ww | rv W . 
an increased labor cost, but no Y the overln 
SHALL MAN oO Mia INE Wart : 

\\ ehh W lo it ( ‘ ‘ 1 
method of payment. \W vic su , On 1 
to Keep The han a ead OL The ria | I =. 1 | ‘ . 
wait a little for the cuts tf out ar | the 
the time count stock, 1 ) or scooping 
chips, listead of stopping thre ‘ o atte o tiv € Si « I | § }2 ) 
detatls. At davwork. There a ostre L robab 1 | t eUSCre 
the man will make ea of these details separate JOD, 1) 2 Sie, 


only to be done alter shu tL. ( ‘ ! . il Lite we rl ‘ thw 


case, a set of Jobs too fast tor <ct ace al tt 
te keep him climbing toware 
Some details in the design « the Wh e entel nto , 100 ' , , ‘ a apnent ' 
the problem, nota | the v neral Leer wr petho 4 th, ; — 
are three of these in use on multipl drilling ma Lie ; 4 ) 
ndependently fed spindles, as on the comin I ut ( T., Ad nl meteor « ' tis 
four-spindle gang uprights, adjustable spindles with con " ; fat pagent age y 
mon feed and table feed with adjustable, non-fee ee Pte | 
spindles, y’ 
The first class is most useful on su ork as can be ? : (1 
operated under one spindl ependent of 1 rest of t 
machine. The spindles may be in use o1 stinet jobs. 03. i; 
| / (2 
on successive Operations ob The same rie ut » a 
case each spindle must have a miple suppl of wo 
without interference with that of the other sp lo ( mcs 
This kind of mak aL s of least use o1 ong, I nh Work, Ra us 0 
in which all spindles are used at the same time ona s if 
prece, Ilere the cuts cannot started simult Cou I? 
because the mat las TO Walk Trom ol eu to the next it ) t. whi 
1 ! ) Tie - ( 


To start the feeds: one di i 1 = oul eu 0 tiv ( 


and by the time the last one ts rough. cons 
Tite ys been Wasted, | ‘ reo ‘ ONt o 
man does not have as 1 , ‘ ‘ , 
he would hav the spindl . f 
Ole 
‘| C st ne s l 
holes to be com ct “ist ‘ 
quires Wo ¢ ) ite —. ‘ 
lrillis It ix part ( ts 
| {)} ) i 
} nostra t | ‘ ; ‘ ‘ 


] , , ; 
the whole @eXpensive tia ) t 
} 
loaded iM are il ( 
ry 
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Phi ado e third class . 
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overtabs | ! ! if «© 1 iss It - ) 
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nadapted. str uraliv. to thee 7. ) rire 
tural shapes, shafting, and t 
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Another enture while I~ ua Coo 
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be Used at is the s ret ol ft ‘ae to 
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Multiple Drilling Hleads and 
Indexing Work Carriers 


The Hoefer Manufacturing Co., Freeport, Ill, recent- 
ly made, on special order, two interesting multiple drill- 
head clusters and indexing work carriers. 

The first is shown in Fig. 1, where the head carries 11 
spindles. The pieces drilled are twine combs used by a 
large twine-making company. One of the combs is shown 
lying on the carrier a little to the right of the front. 
finished 


holes are drilled at once and a piece is 


The index latch is operated by means 


Kleven 
at each indexing. 
of a foot treadle, though the turning of the carrier is done 

















pe at ah = J 


Fig, 2. ARRANGEMENT FOR 
SMALL CHuck 


Fig. 1. Muutrip.e Heap ann 


INDEXING CARRIER BopIES 


A blank space is left in front for the insertion 
and removal of the work. 

In Fig. 2 
though in this case the head only carries six spindles. 
One of 
As can 


one for 


by hand. 
is shown a somewhat similar arrangement, 


Three holes are drilled and reamed in each pier e. 
the pieces is shown on the front of the carrier. 
he seen, the carrier has seven work holders in it, 
each spindle and one blank, as in the previous case. Two 
sizes may be drilled and reamed in this fixture by chang 
ing the bushings in the spider to suit. These pieces re- 
quire extreme accuracy, as the working limits are very 
narrow, 


e commemorated on Oct. 21, to be Known as 


35th anniversary of the invention of the 
by Thomas A This day 
speaking, to mark the birth of 


will 1 
Day,” the 


There 
‘Edison 
electric incandescent lamp Edison 


in 1879 may be said, broadly 


electric lighting. Certainly it marked the birth of the gen- 
eral and popular use of electric lamps Are lamps had been 
some years previous to this time: but only a few of 


In use 
then employed for searchlights, to light theaters 
The universal 
private 


these were 
street corners and similar public places 
lighting of both buildings of all 
dwellings by electricity through small units became a dream 
Edison first successfully 


in his laboratory at Menlo Park, N. J., 


parks 


public kinds and 


realized only when made his elec- 


tric filament bulb glow 


35 years ago. 
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Through the Inspector’s 
Gage 


Farvenrvennens mewn rennneeni eens 


Re nae 





When getting a drill from stock it is advisable to file 
a flat place on the shank and plainly stamp the number 
of the drill there. 

* ok * 

As the action of the cam-grinding attachment is con- 
trolled by a master cam, the production of satisfactory 
work depends on the accuracy of the master 

Before condemning any system, even though it may 
not agree with our own ideas of good practice, it is as well 
to consider the conditions under which it exists. Perhaps 
our solution of the difficulties would be no better than 
what we so adversely criticize, 


More money has been wasted in equipping machine tools 
with all the details a manufacturer offers with each tool 
than could ever be regained, even if all the fittings were 
used often. The time necessary to apply them for dif- 
ferent jobs would cost more in the aggregate than new 
tools fitted and kept for the job. 

cK Is 3 

One stock-shortage record which has proved of real 
value to the company using it, indicates visually on a large 
hoard by colored plates, the exact condition of each de- 
partment as regards department shortages of finished parts 
and also gives a record of individual parts sent to stock 
and withdrawals for repairs. 
The main object of using the so called Hindley worm, 
obtain a stronger 


instead of the straight worm, ts to 


gear. In this form the pitch diameter of the worm, in- 
stead of being constant, varies so that more than one tooth 
will always be in contact with the teeth of the rack. 

tk 7 * 


Machine-tool builders who look on motor drive as an 
afterthought, fail in a most vital point as regards the 
economy of machine operation and the securing of the 
maximum efficiency from a given machine. Not only 
should the motor be adapted to the machine tool when 
constructed, but also the tool should be adapted to the 
best means for driving it, so as to realize the maximum 
output. 
* * * 

Some valuable advice to new employees is given on a 
card which one firm gives its men. This is as follows: 
During working hours, work. Be as zealous to read litera- 
ture pertaining to your trade as the sporting page of the 
daily paper. Don’t think you are doing good enough and 
see how little you can do until the boss has to “jack you up” 
for it, because it is as unpleasant for the boss (who has 
troubles of his own) as it is for you, and you might get 
Don’t cuss the foreman and the owner 
things don’t go their way al 


a sore spot from it. 
if things don’t go your way ; 
ways by a long ways. Your wages, your share of the over- 
Lead and a fair profit to the boss is what you must earn, 
and don't forget when times are slack some of this profit 
has to be paid back to the men who are kept over. The 
boss is more able to carry you through when your machin- 
ery is kept up in first-class condition, because it lasts 


longer. 
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Ring and Wire Gage for 
Measuring Fine-Pitch 
Gears 


This method should be of value to all- who are engaged 
in the production of fine-pitch cut gears, as its range of 
application covers the condition at the pitch line for all 
pitches and numbers of teeth. This is impossible with 
the regular gear-tooth vernier caliper for pitches finer 
than 20, owing to the thickness of the jaws. 

The inspection of gears by this method requires a ring 
or segment and three wires or plugs whose diameter is 
obtained by dividing the tabular figures for one diametral] 
pitch opposite the given number of teeth by the required 


diametral pitch. 

















MeEasuRING Fine-Prereu 


GEARS 


Ring AND WirE GAGE For 


The gear in the receiving ring and the three wires 
in equidistant tooth spaces should touch the ring and 
showing the correctness 


adjacent teeth on the pit h line 
have. 
for 
Where it is not desired to go to the expens 


of the gear or any faults it may 
The 


quantities, 


method is suitable inspecting larg 


above 


of making a ring, an alternative method is to use a plug 


in the bore of the gear and one wire which is placed su 


cessively in various teeth, the measurement being made 


rm) 
Ihe 
itech 


ting is obtained by adding to one-half the correct pit 


by inside or outside micrometers. micrometer set 


diameter the sum of one-half the 
plus one-half the diameter of the wire, the size of the 
wire The 
method has the advantage of giving the relative accu 
based on the 


bore 


diameter of the 


being chosen from the formulas given. 


acv of the gear since the measurement is 


center line. 
Bevel years can be Inspe ted by selecting the rit vy am 


| 


wires according to the number of teeth in a spur gear 
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Tie \ bear 


ractical Men 
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TNH 
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TTT via 


Mc 





PUR 
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having the same radius as 


In the 


the back cone ol the bevel roul 


illustration vaye. 


is shown a vear in the 


FormuLAS ror Ring- AND WIkE-GAGE SIZEs 
For | diametral pitch: 
\ \ “wuiioci of feel 
( Radial distance of pit ecurcl n-- 2 
2D Inner diagqumielter of receiru ring ” ? 
V l, angle subtended by circular prt YO ded. \ 
t ( hord ol loolth spice ort r HONS 4 (' sin V 
‘ lleight from chord / »>fop of toot ( VeTHSU V 
addaendann 
| lagl ol? hy f JAX S e opposite and NS is 
f, 
adjacent S fa 
od ) 
W Diame ler of wire or plus f sec (90 ded. ) 1) 
lo obtain /, S, D or W for any diametral piteh, divid 
Dim is ar I for | Diametral Pitch 
N ~ 1) WwW 
s 1 Muy 1 O7OS Ww 1 #424 
u" 1 >is | st 1 O40 
tt 1 ob4aS 1 OO16 &. 1 oa7u 
11 1 554 1 0550 13 1 6361 
12 1 5008 1.0514 14 1 6348 
l 1. O70 1 0474 1 1 6335 
14 1. 5075 1 0440 16 1 Oa23 
15 1. 5679 1 0411 17 1 6315 
17 1. 5686 1 O862 19 1 6208 
1 1 5090 1 O824 21 1 6285 
21 1 50604 1 0204 23 1. 0275 
23 1 5006 1 O2OS 25 1 6206 
26 : 5SOOS 1 0237 28 1. 6255 
10 701 1 0208 32 1. 6247 
1. 5702 1. O176 :7 1.6243 
12 1.5704 1.0147 44 1.6222 
oe) 1 S706 1 O112 7 1.6210 
4) 1. 5707 1.0077 82 1 6107 
135 1. 5708 1 0046 137 1 6185 
rABLE OF GEAR-TEETH DIMENSIONS FOR RING AND WIRE IN 
SPECTION 
the figures o} Posttle the rivelh 1 umber a teeth ly thr 
required diametral pitch. 
Care must be used in using this form of gage that 
the hardened steel wires do not indent the teeth wher 


pon them, espec ially in the case of a snug fit 
\. W. CHAPPELL. 
Brooklvwn, N.Y, 
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A Jig for Assembling Pinions 
and Gears to Shafts 


nterest combination jig) ts 


Mestration. It hay be called 











! Tie accompa 
Steel 8a 
a | | 
| l — : 
to | , A | ) } 7 
----tee Fe | -y| L — . 
adit emi gdarrennnnd Cit] Re Fa By 
= rt+s7t----- - — 
D ‘ | — 
\ #4 








& DRILLING JIG ASSEMBLED 


PIECES 
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\ Jig ror ASSEMBLING PINIONS AND GEARS TO SHAFTS 
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assembling and drilling jig since it takes care of both milling teads, as obviously large cutters made entirely 
operations. of this steel would be too expensive. It will be of in- 


(raving the center shalt length by means of the steel terest to enumerate some of the systems of inserting 


wll YD, the gear ts slipped upon the shaft until it comes blades and see how they have been vradually simplified. 
nh contact with the finished boss on the jiy casting. In Fig. | is shown a well known cutter. D is a part of 
The pinion is next placed on the s! aft and then the sleeve = the disk and ( the inserted tooth, which is held by two 
Al Is advanced DY Tneans oO the handle i; alia thr sWiheg wedar = Kk. tnade of sot steel, the bevel running in Oppo 
clamp brought into lace and tightened. As will be no site directions. This method is good but expensive he 
ticed, there is a small pin ( in the sleeve, which ts backed Cc 
me : : p 
up by a spring. This pin makes the tie fooi-prool as | 
Liv lisalt hitist be pressed up to thy onee port before E 1 | 0 \ C c | | . 
s1Ce \ Dresses Ol} thr Mhon \ el drillin . the twee | D | Cc} si 
thre | ( ( | ( I E J l Recess) 1] a = ie 7” a Oe el 
pins are driven through the holes while the pieces are still oes -_ 
' ®. 0 | 
Hh place the ] | 
James Moons A T ‘’ 
‘ 14 
Ilamultor Canada 4 ' 
: E a > 
Welding bligh-)Pressure Gas = 
4 > Fe > FIG.3 
Mains 
we INSERTED-BLADE Forming CurTTrers 
Che welding of high-pressure gas mains by the oxyacet 
vlene method soa somewhat new development of thr ‘ every cutter and pair of wedves has to be fitted in- 
art. Recently Sole Gas Tallis have been welded 1y\ this CGilVie usally ene hy time the blade is re placed. 
method in Chicago, Ill... the apparatus HC TIY installed I)\ \ method still Ith Use alone leading manufacturers ix 
the Oxweld Acetvlene Co. SHowh lie, 2. The blade C is held by the block A and 
The illustration, Fie. 1, shows the pipe in position a capscrew. This method is positive but expensive on 


with the joint A ready for welding and the second illus- account of the machining of the piece A, and the disk. 
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Fic. 1. Pree Reavy ror Wetpine Fic. 2. Jomnt Berna WeLpep 

tration shows the joint being welded Che pipes are 10 A less expensive method is shown in Fig. 3.) The disk D 

in. diameter and it was found after the operation that the is slit between the blades ( and a hole is drilled and 

joints were tight and no leakage occurred. This method reamed to accommodate the taper pin P. 

of making joints obviates couplings and besides being Another way of holding the blade is shown in Fie. 4 

neater in appearance, gives better service, as there is no The first operation is drilling a hole at an angle of say 

danger trom leakage, as is often the case when couplings 10 deg. to the disk. A straight pin is inserted in each 

vr other methods of untous are emploved. hole and the disk with the Pils In place milled to re- 
A. Tow Ler. ceive the blades. The milling cutter removes a part of 


New York, N. Y. each pin, 

\fter the blade is set in, the wedge-shaped pin is driven 
home. This system is inexpensive as it requires litth 
fitting. 

With the development of high-power millers and larger Still another method ts as follows: We take two 


Imserted-Blade Facing Cutters 


we cutters the tool desig cr Was compelled to devise disks, place a distance piece in hetween them and mill 


! 
ins for holding the high speed stecl blades in large the slots at an angle, After the slots are milled the 








ee 
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distance piece is removed, the blades set in place and 
the screws tightened. This system was devised by me 
for the De La Vergne shops. It.is economical as no 
fitting is required, The blades are ground to size in 
quantities, the holes for screws and dowel pins are 
drilled, the slots milled carefully, the blades are inserted 
and the screws tightened. If a long plain cutter is r 
quired it is possible to build up any length from any num 
ber of interchangeable units. 

An analysis of these different methods gives the fol 
lowing: First, the solid cutter of tool steel, which was 
too expensive, so a disk of cast or forged steel with 
serted blades was substituted with two wedges to hold 
each blade, as shown hh Fig. iB Then followed the 
method shown in Fig. 2 with the wedge-like block and a 


screw for each two cutters. 
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a taper pin, shown in Fig. 3. The straight-pin method 
shown in Fig. 4, is still cheaper and finally we clamp the 
blades by drawing the two disks together with screws 
while the dowels hold them in line. It would seem that 
a step further toward simplicity would bring us again 
to the cutting disk—the point from which we started. 

\. R. De KvzZELEWskI 


New York, N. \ 


Sub-Platens for Machine Tools 


by means of sub or auxiliary plates mounted upon thi 


recvular platens of machine tools, the operator is 


j 
l 
rt 


quently enabled to produce work with greater assurance 


} 
| 


of accuracy, and even though the number ol pieces re 




















Next Wwe have a less CNP Hsive device, lor each Dlade quired he small th saving ot time is quite ah item. 
rc Ww 
\ Ww 
= h—J 
’ p “ 2s 
- i es - ——————— 
_ A FIG.1i 
< (— 
. — 5 
J] fi \s 
| ee a 
~ a 
r F 3 ee 
\ FIG.4 FIG 12 
\ 
\ ( 4 ¢ 
Ww 
C ( ( area ~— 
\\v SS ae os ee | 
cr ( cr v 
] —— — — ") F ‘ 
as 
| | z 
FIG.2 Se 
-_ = ae 7 
FIG 14 
--—J 
F _ == 
st ~~ k ~~ 1 
J 
— C - 
) 0 
D | | 
i ‘ = : | + H 
‘ Ww | == | 
— ¢ (7 i | « ma : 
— Y, | 2 
E —e ) F ; 
aa, | Cc } 
D | / | 
cr || } 
| G G 
Bis BQ: le Io) | 
Jo Aer | 
FIG 7 . . ‘4 
Ww W | 
. . s = 
F . | < H Ww 
T ——— = | | - oes ll \ | 
E E ° | FIG.IT FIG I6 
FIG8 | 
FIG.9 FIG AM. Maceun 


SUBPLATENS ol 


VIEACTUIINE TOOLS 








In producn 

] 
vy, or grind 
eve true with 


true: in the 
Naten remains 
¢ tool-carrving 


Wh i} subplates 


. . lypotaate il 


cach stvie has creme 


When there 
] 
quent aavahit 
hishet verte 
Cl e clan ) 
] 
~~ Pivel | Prisha 
1 il | ! rte 


he central port 


e carried 


as Thre i! 


AMERICAN 








MACHINIST 


rime, pela ne, mitll- downward by Downe the prece and the end iy\ direct 
Le re almost thrust 

s and even wher In Fig. 16, the pinching plates are moved to a po- 

not lone reman ‘ition near the work, the screws tightened and the plates 


or shay the itly tapped at // with a hammer while the work is hel 
distance between finn down on the plate with the fineers, 


hot changes hiv. 12 shows a plan view of the pinching plate shew) 


each to the other liv. IS shows a simple plate for use in connection 


t. anda ti ik with magnetic chucks: the face Wis first evround, the 


I opposite face, then Was eround again on the ma 
ov } Aa 
wols thouel By means of the holes which are conveniently placed 
( ers Liv ’ lo be Vvroul is attached ly cans of s rews and 
y surlace Oth Ltovelher places pon the maenetic chuck: if ther 
ti rho? t ar Oo Tapped totes in the work. some o the other meth 
eld in ods of clamping may be emploved 
to fo 1 seat tis a good plan to place one or more strips of paper 
/; ‘ thes ssppppe er tive ates as at (sy, ie, i before astenine them 
St lo The niaichines so that they will be well supported 
ry] , tinist sprine AY om the too 
ers , ‘or larger work, two plates like Figs. 9 and 10, should 
sa bendoa - © used rather than one large one as the erindinge wheel 
; the tabie of a of ear away so fast and do truer work and some 
prernner ‘) time is saved in truine them. 
‘ \ lates are o Val Iron: but the one shown 1! 
be a Figs, 5 3 j wed with brass as it turns and solders 


wossible to take \. B. Citrist Man, 
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Neeping a Loose Pulley Cool 
lanted te millers: The accompanvine sketch shows how a loose pulle 
he ihn the ree lar ( men © ing trouble was made. to run cool, 
lower by the cen \ wred bushing # was attached to the shaft A 


ir screw-studs J), means of the setscrews FF, Phe pulley D2 ran upos 


Too Pl it ihto 
;, 
taki a cut - 
i! he or and | | 
in angle plate is | 
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. fECESSED Busting ror Loose PULiey 
and erinding 1 
Various methods 
oe distort 4 t usl Y Instead oO ipon the shaft, being kept 
} ' ace by the collar (, il introduced nto the chambered 

\ iV a) 

+] , } wv Throtes the oil hole # was distributed by ce 

the center he, : : 

is PE Mee le al force to the p ‘ through the holes //. 
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Discussion of Previous Question | 
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Another Way of Setting Gears 
Central 


With reference to the article, “Setting a Gear Cutter 
Central,” by C. A. Emmons, in Vol. 40, p. 67, this is the 
way I do it. It takes little time and is quite easy. 

Set the center of the spindles as near as possible with the 
center line on the cutter, put the blank on the center 
and take a straight cut across, as shown at A in the illus- 
tration. Then turn the work a quarter of a turn, place 
a plug in the slot cut, and measure with the height gage 


a 
\ 








sg ese | 





Metriop or CENTERING A GEAR ON A MILLER 


or indicator, then turn the work another half turn. The 
diiference between the two measurements taken, divided 
by two, will tell how much the cut is out of center and it 
is easily adjusted by moving the saddle until a_ satis 
factory result is obtained. 

I think this is the simplest and surest way of setting 
a gear cutter central when cutting gears on a miller. 

A. NELSON, 
Brooklyn, N. 7. 


Annealing Chains 


The article by John E. Sweet, on page 517, wherein he 
discusses the advisability of annealing chains, leads me to 
write of my own experience along this line. 

For five years I had charge of the blacksmith shop of ar 
electrical manufacturing concern in Wisconsin. Two 





large overhead cranes were hh use continually, hanadli U 
castings of various sizes and Serving sé veral kinds of ma 
chines. Very soon after I went there, 1 found out that 
the chain slings used to handle these castings were cor 
stantly breaking. IT supposed this due to overloading, but 
recognized at once, on examining the fracture of a broken 
link, that the breaking was caused by crystallization, 

We had just put up a new Brown & Sharpe anneali 
furnace, so, one Saturday afternoon, I collected all the 
the slings the crane-man could spare and put them into 


the furnace. T then got them up to a dark-red heat, 

















Se wnt ! TOT 


slowly, so that there would be an even temperature, when 
having shut off the furnace, I left them until Monday. 

After that | was always careful to anneal the small slings 
every two weeks and the large ones every four weeks, thi 
small ones being annealed oftener because they were it 
use so much more than the large ones. Up to the time | 
left that company, we had no further trouble from slings 
breaking; they would actually wear out, so that, when one 
did break, we usually junked it 

| followed the same method with blacksmith tools, 
such as anvil swages, hand swages and punches. T[ ever 
annealed the flatters, and, as a result, found that no mor 
broke across the eve, I also filled the furnace with steam 
hammer tools, such as swagers, collars, pins and drifts, 
and, after annealing, [ seldom had to repair a hamme 
swage. 

There is no question in my mind but that the annealing 
of chains of all descriptions is very beneficial and that 
it prevents many breakages that might,turn out to be 
serious accidents, 

Giborce TT. Cougs 


Decatur, TH, 


Continuation Schools for 
Everybody 


Tn reference to the editorial on pave 1476. on the sub 
ject of Continuation Schools for Technical Graduates, it 
seems probable that there is room for further education 
of some sort for almost evervone. The greatest obstacle 
that men throw in their own way is their own pride. They 
may know that there are classes, evening classes usually, 
that offer just the thing in which they know themselves 
weakest, and yet they will not attend because they are 
afraid that there will be somebody there that will know 
them and that will go back to the shop with, “Say, you 
fellows ought to see Mike Rafferty, he’s up at school nights 
like a kid,” and that cuts. 

This feeling is interfering with the education and 
promotion of many of the most susceptible and promis 
ing candidates. It takes real moral courage, that is rarer 
than physical courage, to face the sneer of, “going to 


school like a kid.” What can be done to meet it ? 


There is one thing and a simple thi It may see 
like a dodging of the issue, but it is not. It is simply a 
~aner way of helping men to help themselves. Education 
sa continuous process. [Tt is not interrupted by leavin 
chool. It only changes thet It becomes more real, but 
istially nore poorly directed, wocHUse © schools thin 


that education bevins and ends witl thr ri. whereas it be 


rins before they see a child and should continue to th 


vrave, if they did their part in trainin en to ten 
themselves llow can we continue this education without 
and bevond schools 7 By merely making the continua 


tion school or evening school a democratic institution in 


stead of a monarchy. When a society feels that it must be 


dueated. if emoplo — il lecture Ile dloes not set them i 
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lesson and they do not come to the class or lecture pre- 
pared to be quizzed. Ile comes to be quizzed, and gener- 
ally he is asked some pretty pointed and meaty questions, 
His audience learns because for the most part they would 
there unless there were some interest to draw them, 
the lecturer 
That is the 
the further 


Mot be 


and being interested they have ideas which 


has not touched upon, and they ask questions, 
way in which it should be possible to get at 


education of a great number of leading workmen, fore- 


men, superintendents and so on all the way up the line. 
is available as to good men 
(et their man, 


Let them take whatever advice 
to give information along any given line. 
and have him talk to them with the understanding that he 
ix to provoke discussion and then stand up and take the 
If he will do it, it is fair 


questions that are fired at him. 
is a good man to get because it takes an 


evidence that he 
intimate working acquaintance with any live subject to 
enable a man to get up and take chances on the kind of 


questions that can be unearthed in an audience of fore- 
men, 
Ix not this the natural, logical way to educate men? 


Nobody knows so much more than anybody else, as comMm- 
pared with the whole of knowledge, that he has much 
right to assume any great importance on account of his 
learning. 

A class, or club, like this will make mistakes. It will 
ut cannot present their subjects, 


vet lecturers who know 
nd also others who can make a great show of oratory with- 
out much back of it, but think how much better off they 
are to have these speakers once and never be obliged to call 
them in again, as compared with joining a class over 
which one of them presides for the whole winter. 
ENTROPY. 
Worcester, Mass. 


2 


Another View of Cam Efficiency 


I} have used wedge mechanisms identical with those 
shown by the diagrams published with Mr. EK. W. Weavy- 
er’s article, “Experience in Cam Design,” p. 422, but 


find in looking over my notes that the efficiencies figured 
vary widely from those obtained by Mr. Weaver. 
Mr. Weaver gives the pressures at A and B as equal to 
> , 


tan V and sin 


pressure at ¢ is equal to P, which is the force applied to 
It is easy to see that these values hold eood 


- respectively. He also states that the 


the wedge. 
only for a wedge or cam having frictionless surfaces at 
A and B. 

Mr. Weaver’s formula for efficiency would indicate that 
the smaller the cam or wedge angle, the greater its effic- 
iency, whereas it is known that the most efficient angle 
thrust 


and cam, is somewhere near 


for a serew with bearing, which is analagous to 


the wedge ID deg. 

Although I 
tific Technical Education,” 
lution of the forces involved in this problem the easiest 


had the advantages of a “S« ien- 


still I find the graphical SO- 


have not 


to follow. 

Referring to Fig. 1, the force P, moving in the direc- 
tion shown and applied to the wedge, produces the re- 
actions Ar and Br, which are at an angle 


mals to the respective surfaces, equal to the tangent 


with the nor- 


of the angle of repose. 
In Vig. 1. the force P 


the cam angle to 6 dee... as in 


has been assumed as equal to 


M as \\ Cavell *s first 


uUnITV : 
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deg., which 


5 


example; and the angle of repose to 8 


corresponds to a coeflicient of friction of 14 per cent. 

Drawing the force diagram, Fig. 2, 
sultant Br action at the surface B. This resultant pro- 
duces an equal and opposite reaction, tending to move 
the sliding block as shown. Drawing the force diagram 
Br, Cr, D, we find that the resistance overcome, or D, 
Is equal to 2.475 The Fig. 2 


the force diagram for a frictionless mechanism, in 


we obtain the re- 


units. lone lines in 
show 


whi h Case the resistance overcome would be 7. which is 
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equal to 9514 units. The efliciency of this mechanism 
is evidently 2.475 ~ 9.514, which equals 26 per cent. in- 
stead of 69 per cent., as shown hy Mr. Weaver’s chart. 
Inspection of Fig. 2 shows that if the cam or wedge 
angle O be increased sufficiently, Br will be equal and 
opposite to Cr and the efficiency of the mechanism will 
be zero. Furthermore, my experience has been that the 
most efficient cam or wedge has an angle somewhere near 
45 deg. 
Suerwoop C. Briss. 


Butfalo, N. Y. 


Child Labor 


The editorial comment on Child Labor, on page 1135, 
has that element which is lacking in the legislation to 
which it refers—common sense. 

Our Solons appear to be obsessed with the idea that 
within the four walls of a factorv is the only place detri- 
legislated ac- 


their 


mental to the growth of a minor and have 


cordinely. 1 have often wondered, however, that 
attention was never turned to the poor boy, who follows 
huckster’s from sunrise until 
hot summer’s dav, or why these wise 
never spotted the boys “setting them up” in 
until midnight or after, their eves half closed 
sleep. Possibly these occupations are considered 


healthier than nine hours in a well lighted, clean 


the tail end of a wagon 
alter 
men 
the alle 


with 


subset on a 


have 


far 
La tory. 


H. D. Murpny. 
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Methods Used in Manufacturing a 
Universal Joint 


EprrontaAL CornesroNnDENCI 


SY NOPSIS—The socket for this joint is mad l hr. he tools used for the dri ne, roa ug and for 
automatic, thie dri in iP reaming and ] rming he na (l= are earried in Lie turret, tine cutting-ol] tool beme 
formed al the rate Of of pt r hr. 7 ? Sor heels are altler- and controlled 1) the cross-sil 2. (one o Lhe Wace | 
wards slolli d in anu ti) le fixture in wit it hi OS ma bi sockets n a\ l) s non wt | rm al iz 

pide ] ine d al One St { ind. The h adi S, Wil I h are made of The illustration | ove 2 shows 1 hi | Operation on 
Hat sl er / hai Ss, are drilli d, the various i) i i id ana ] WPilile Tne sockets, slotting. = ) CCCs ATE i n the fixture 
ing a) rations bet qd perjorh ed in Spee al lures, whi | A. \ ich is di Senedd lo I oO sclis Ol of socke|l 
are siown and describes " 7 S fr wwe prnadde of a er - DIanKS, Whe SeTscrTeWs on | ~ Ot ine <ture, when 











Fic. 1. MACHINING TITE SOCKETS Kia. 2. SLOTTING TIT 
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AMMA 
_ —— —_ — — _s | 
Fic. 3. Broacuine Stor in Socket hia. 4. Detun Jia ror tie Braves 
mercial ste hall, with the moves 1 / t} hl ; n adown o » Ss P} ) rr ¢ h set 
ry ment fo 4 vle on a thread , nest rhe ie ne eng ] 
ne irbor when slottin sets 1S ass 
The universal joint of which the manufacturing opera- two cutters spaced at the corre nee t the . 
tions on the 1-in. size are here described is made in ; ture. One of the blanks before slotting is shown at ¢ 
variety of sizes, though the op ons on all the sizes are and one after slotting at D. 
similar. It is known as the Baush un rsal joint and : 
is a product of the Baush Machine Tool Co., Springfcld BROACHING SLOT 1X BOOKE? 
Mass. | halftone Fig. 3 shows the operation of broa hin 
Fig. 1 shows the operations lor ra ing the sock in out 1 slot in socket This is plac on th table 
an automatic. The bar .1 is held in the chuck and in arbor press lt 0 | | down into 
to a stop in the usual manner. The parts are the slot. The purpose of this o tion is to square out 
ee | i| lot ha wen milled, so tha 


drilled, reamed, formed and eut off at the rate of 30) I hored hole wher ne sie 
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Fie. 5. Storrine THr BLADES 
the edge of the blades will fit correctly. One of the 
broached sockets is shown on the table of the machine. 
The jig used for drilling the blades is shown in Fig. 
4. The blades are previously cut to length from the steel 
bar and then placed in the jig, 12 at thev are 
located against an end pin A, the screws B holding the 
The first «drilled after- 
wards reamed, slip bushings being provided in the jig for 
that 
chined is shown at C and a pair after being drilled and 
reamed at D. 


once ¢ 


pieces securely. holes are and 


purpose. A pair of the blades before being ma- 


SLOTTING THE BLADES 


The illustration Fig. 5 shows the operation of slotting 
the blades. These are located over two rods A, the cutter 
B performs the milling operation. 

This method of locating the pieces to be machined in- 
sures the slot being milled central between the holes, as 
the fixture is provided with a locating block for the cut- 
One of the blades before milling the slot is shown 
at C and one after the operation at D. 

The fixture and the method emploved for chamfering 


ters. 


the ends of the blades are shown in Fig. 6. 
held in the vise-tvpe fixture 
notch BP. 


permit setting the cutters in the correct location. 


They are 
A, located with the milled 
The fixture is made with a guide block to 
The 
machining is performed with the angular cutters C. One 
of the pieces before machining is shown on the table to 
the left of the fixture, the one on the right showing a 
part after being chamfered. 

The 


Fig. 7 shows the parting operation on the blades. 








Partrinec THE BLADES 
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Fic. 6. CHAMPFERING ENDs or THE BLADES 

same fixture is used as described for Fig. 5, the parts 
being located with rods in a similar manner. It will be 
seen that the fixture is provided with a guide slot for the 
slitting saw so that the parts when cut 
length. 


are of equal 
One of the pieces before parting may be seer 
at .l and one cut apart at 3. 
SLOTTING THE BALLs 
The halftone Fig. 8 shows the operation of milling 
slots in the commercial balls—A. These are held 


stecl 

















DritLInc PIn AND 
Ort Hoe 


Tra. 9. THe BLADES Fig. 10. 


IN POSITION 








Fie. 8. Storrine THE BALLS 
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individually in vise jaws and a slot # milled across them. 
| 
{ 


They are then placed between the special centers Cand 


) of the machine, which is a Pratt & Whitney thread 
The center C is made with a 
tongue which fits into the slot previously milled in the 
The slot 


miller, and the slot milled. 
ball and acts as a driver. is machined with the 
cutter EF. 
turned around 90 deg. 
One of the finish-machined balls may be seen 


} 


After one slot has been machined, the ball is 


and another slot is machined in 
the ball. 
at FP’. 

The 
titting 
socket 


Fig. 


blade segments are then placed into the sockets 


into the broached slots (shown in Fig. 3), each 
requiring two segments. 


9 shows the sockets with these blade segments in 








wa" 
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demands and not what we think they ought to have, 

just because Its lt nahds do not avree 
The secret of 

trade with countries foreign 


little things to the « 


With our svstem, 


the success of the 


German and English 


to them, is that they adapt 
themselves hh ISTO, requirements 


their customers, and provide the convent- 


aciitating List dne 


and needs of 


ences for promoting and ss relations. 
‘fact that a rep- 


isputable 


This communication is ] 


hore concern of nd reputa 


resentative of a 


tion and rating recently related to me his personal ex 


perience in trving merchan 


to buy ceerta (mer! an 


disse to replace 1 ut hye tolore 1 shed DV Grermany |. 
the edification of your readers I wil » the facts while 


} 


eliminating the hames, 
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tb 
Fig. 11. Ser or Jomwwr ELEMENTS 
position. After the blades are in place, a hole for a 


taper pin js drilled to hold them. 
Fig. 10 shows the jig used for this purpose. The socket 


is placed in the jig and located by a positive stop at the 


end A; the hole is then drilled and reamed for the taper 


pins, also an oil hole for lubricating the joint. 


UNIVERSAL Jorxnt Parts 


for making this universal 
{ are the 


are shown at ¢€' 


A set of the elements used 
jeint may be seen in Fig. 11. At 
B is the ball, the 


and the two taper pins at )); these are used for holding 


two sockets, 
four-blade segments 
the blade segments in place, One of the finish assem- 
Lled 1-in. joints is shown at £. 

Fig. 12 shows a line of universal joints varving from 
1 to li, in. The bore of the joints is made in all cases 
one-half the outside diameter, the sizes here quoted being 
the outside diameter. The joints will operate at an angle 
of 36 deg. with the center line. 


Increasing American Export 
Trade 


By Frepertck A. WALDRON 


As an observer, without any direct financial interests 
in manufacturing establishments, there have come to my 
notice certain matters that indicate an almost incredible 
neglect on the part of American manufacturers, not alone 
as it affects those directly responsible but with consequen- 
tial and damaging results to other manufacturers. 

Before we increase foreign trade, it Is es 
‘ential that our mental attitude should be 
changed or remolded along lines that will enable us to 
cheerfully and profitably furnish what our export trade 


can 
somewhat 


JOINTS 


LINE OF UNIVERSAI 


\.. representing the firm of B., C. & 
C'o.. desired to purchase S50.000 worth of \ 


vel be 


milse 


up In packages weighing 8 per more than those made 


for domestic use. Five or six firms were invited to bid, 
among which was one of the so called trusts. The latter 
readily named a price upon the specifications: the other 


five stated to Mr. A. that as their regular packages 
weighed 8 per cent. less than those required, they must 
decline to bid unless Mr. A took them as made, and 
this was done in the face of the fact that all of these 
five concerns were running about 50 per cent. of their 


The result was that the order was placed with 


a Canadian firm and a bad impression left as to American 


capa ity. 


methods, 
Case Ty “ 
from E. F. 


shipments in lengths 20 per 


This same Mr. A. asked for bids on Z mdse. 
& Co. to an amount of $100,000, requesting 
than regular 


‘ths of 


cent, shorter 


lengths as customers would not ac over 
N feet. 
odd lengths and he would have to accept regular lengths, 
the fact that this con 
cern Was operating on 60 per cent. capacity. 


Mr. A. 


that America did not appear to want the b ISINESS, as the 


ept lene 


] 


Ie received the reply that they could not cut to 


and this was done in the face of 


vented his opinion very freely and remarked 


question of price did not seriously enter into the bar 
cain at the time. 

Now, the 
affect 


above condition of affairs may not 
rite rested hut 11 does alTect 


pression that Mr. A. received on the American attitude of 


seriously 


the concerns the im 


“taking what we make as we make it, or leave it. 


rT whet 


This policy of holding to standards is all right 
we have an oversold output, but where we have to hustl 
it would 


for business and establish new business relations, 


seem to he a# narrow minded and short sighted polis Vy. 
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Floor Space Per Workman en quantities to last oS 


° . - ‘ t cM Soy 
In last week's issue o , Ooo, we wolnted out 1 l +] 
‘ : : - i: Lie sD! Is ¢ n? 
the small shop compared with the large one, has re | 
. . i. } ( } wf 

tively more equipment, more draftsmen and more clet re , 

° i i) Pridd ‘> 1 i 
The lactors were take! Irom the thachine shops o ( 
land, Ohio. From the same source we are abl 
a lew comparative i Cs oO} floo} areas. 7 Un + T 
not as consistent as the others, vet thev show the sa = 

{ il I _ 1 ‘) ) i ‘ 
general conditions. In tabular form thev ar | t 
. - cre it ! Tt ‘ 
Number of Number of men Are per tancdards ana the Ws «© | | describ the 
shops per shop ! t —_ Ae 

0 1 to 9 he requirements of ordita ale ; or eXample, 

50 0 to 17 ’ ; 

= i7 to 26 14 not necessitate the use « teenth sizes wits. Neit 

+4 tH a 4 +4 should if iM hecessa tw curl Tie ! 1, 

a is to 134 21 herements to copmpebsats or tin ie . tiatole 

oO 135 to 450 ' 


13 i70 to 1124 151 tion in the thickness of cast fl Os What is nec 


Judged by the factors for the number of machine ' He adoption or a att ariet 
tools per workman, the small shop should have more tloor possible, ads Stanadaras, ati restrictiol no tes 


space per employee than its larger neighbor. Judged rouse, pt b mec da mn " 
again by the size of some groups of indirect labor we 
reach the same conclusion. As an offset to these there is he which tt is recorded, , ost conventent 
good reason to believe that proportionally more storage that of blueprint books issu to ca esigner, Not « 
space is necessary in the large shops, for they carl ' are the adopted sizes ob nuts, tn » * ~, Watsners a 
stock of raw material, finished parts, and finished prod- itter pins, given, but also th sof the cold- and hot 


rolled par stoc) TI =| wtul ‘ is 1! 


uct, that the small shop cannot imitate even in a pro- Lock, truetu i » thn 


portionately lessened degree. steel, the brass rod, the tub on pipe ana iit 

These requirements mia tend to offset each other and tines. In addition, whatever il oT Te parts uve 
be one reason for the irregularity of the factors in the last heen standardized in design are recorded in tabular 
column of the table, but the tendency is toward a smallet or convenient: rererence, 


amount of floor area per workman as the shop increases Another Important uss restrict the ne 


in size: note the first three and last two items of the Spe lal tools, The standan wok, DY defining those which 
table. The shop with the smaller floor area per man has are available, leaves no « Or tnecessary Varhitlo 
an advantage in the item of the expense burden covering reamer and tap sizes, and 1 eips to reduce botl 
oe i oo , 
} ~ ll ‘ 


depreciation and maintenance of buildings: and app 
ently we are justified in looking for this advantage 


the lat re shop. 


nreleremces oO liications im 


aT on Nae A\ ° . - 
] LUG ATD LOLwe vAsE apienela 
e 1 — ry aA@ 2 f 1 
Relation between Draffting’- 
é 
¥ _ Ss ) ain . « — }| ' ( ‘ ( | Ti | ‘ ( lia 
Room Standards am. a req ) 
| tithe T 4 { 1 3 ( he 
Material Investment | | | , 

\t rst elal ( 1 ( ( ‘ wey ‘ 
room and the total materta ext ent cloes o { ‘ | cnt 
to be a close one, and vet i il | | 
Ol this investment Im «lt l i ‘ ) 1 ‘ 1) 
are applied in that dep: 

It Is qu Te ob lis ft it 1 ‘ ‘ 
uct dl t! 1! mvea 
cl il ) do \ ( (| 
carried in sto (reneral « . low , cst | tC « 
lished line, Is it } re oor less 
tore the minimum mvestment i! t , f | 


parts. A large part of the tota estinent, ( ae 


represented Vv The mut ince mart ? 1 ‘ : ( t | tc) tf ; ‘ vty 
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wouldn’t 


the plea said or “You 


do anything to keep me from getting another job, would 


unmistakably implied, 


you?” The hard-luck story is always ready to push out 
its pity compelling details when a reference is to be 
written. 

he man who talks with applicants knows all these 
things, he has most likely experienced them at first hand. 
His own lack of belief in the references he has written 
himself makes him suspicious of those written by another, 
Thus it is natural that little attention is paid to these 
questionable pieces of paper. 

Then why are they asked for in advertisements ? Frank- 
ly, we do not know except it be from habit. Or from the 
thought that a man without them is not worthy of even 
preliminary consideration. It must that 
thus far we have referred to the “ready-made” reference 


be recognized 


the one that is written when a man leaves; begins 
with “Toe whom it like a Mother- 
Hubbard dress covers everything and touches nothing. 

The real reference should be quite another thing. It 


only 4 


may concern’: and 


should state qualifications, It should give an honest opin- 
ion of what the man can do, the work he is best qualified 
for and his general satisfactoriness as an employee. For 
humerous reasons these points are not frankly stated in 
ready-made references. If they were there would be no 
reason for inquiry why qualifications should not be asked 
for in advertisements for help. 

The proper reference is the one solicited by the would- 
be employer from a former employer. Such a one is apt 
to be honest and useful. This being so, an advertisement 
for help should ask for the qualifications of the appli- 
cant and names of two or three recent employers who can 
be written to for personal references. The ready-made 


reference should be barred. 


Supplying Foreign MarKets 


While there can be no doubt that we will have the op- 
portunity of supplying large quantities of machinery 
to replace that which has been damaged in the present 
Kuropean countries, we must not be carried away with 
the idea that the world will be solely dependent upon 
us in this respect. While any nation at war must be 
somewhat handicapped for various reasons, we are per- 
haps given to thinking of their industries as being more 
crippled than is really the case. This is a very natural 
mistake, in view of the huge armies and the magnitude of 
the military operations, but reports from the various 
countries involved indicate that business is being carried 
on with much more regularity than might be imagined. 

This does not mean that we will have no opportunity 
of supplying machinery as soon as the war ends, but it 
warns us to avoid assuming the attitude that all cus- 
tomers must come to us and accept our conditions. We 
must further remember that, aside from supplying im- 
mediate needs, there will be an opportunity of continu- 
ing sales for at least some years to come, provided we 
try to handle the business in the manner to which they are 
accustomed, and do our utmost to leave a good impres- 
sion as to deliveries, prices, and terms of payment. 

We must also learn to give the customers what they 
without interfering too 
mean 


order so far as can be done 


much with our regular products. This does not 
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that it is always advisable to build special machines or 
to make alterations which we feel sure will prove unsatis- 
factory to the customer. But when it comes to the man- 
ner of shipment, to the way in which goods are packed, 
or to the number of articles put up in a single package, we 
must learn that the customer’s wishes must be acceded to 
if we desire his trade. 

As many of our machine builders have already proved, 
there is thousands of dollars worth of foreign trade pos- 
sible under normal conditions, and, from all appearances, 
the conditions which must follow the end of the war 
should give us better opportunity than we have enjoyed 
for some years in some of the countries involved. But 
we must do our share if we are to secure it and hold it. 


Exhibition Performances and 
Records 

Every little while we have some sort of an exhibition 

in which the of drills drilling 

lathes and lathe tools, and other tools, try to, see just what 


makers and machines, 


can be done with their products. Much interesting in 
formation has resulted from these tests: much publicity 
has been secured in some cases, and likewise much dis- 


satisfaction and recrimination. Tests of all kinds are 
too often unsatisfactory in one way or another, on ac- 
count of conditions being favorable for one tool or ma- 
chine and not quite so favorable for another. 

Reports of such tests have been published as mat- 
ters of interest, and to record what has been accomplished 
in different ways. In accordance with this custom we 
published, on p. 569, information concerning a drilling 
performance at the Foundry and Machine Exhibit, and 
thereby loosed several vials of wrath on our unintention- 
ally offending heads, the statements being questioned by 
others interested. 

It is our policy to accept statements of this kind from 
reputable concerns at their face value, as we do not be- 
lieve it is necessary to demand proof before publication. 
In order to continue this policy, we must ask our friends 
to see that no unauthorized statements are sent to us on 
their letterheads. This, coupled with a disposition to 
avoid the claiming of any performance as a “record” will, 
we trust, prevent in the future any similar occurrence. 


In these days of industry the economic motive over- 
shadows the humanitarian, hides the charitable, thrusts 
back the artistic and dominates all the details of busi- 
ness. The supreme test is, “Will it pay?” Safeguards 
against the hazards of industry, improvemments in sani- 
tation, removal of the mental harassments of working 
conditions—these are generally approved because they 
pay in production. Thus it is not surprising that some 
one has sought an economic motive for the suppression 
ef noise in workshops. And it has been found that re- 
duce noise and you reduce wear and tear on machinery, 
remove a source of imitation to workmen and do away 
with one cause of misunderstanding verbal instructions. 
The man who believes only in written orders, saying 
“Verbal orders don’t go,” will not account the last item 
of importance, but the other two cannot be disputed. So 


reduce the noise in your shop. 
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Portable Electric Grinder 


The special features claimed for the portable grince r 
shown are the speed of the main spindle and the speed ol 
the internal attachment. 

The main spindle can be run up to 10,000 r.p.m., while 


ethe internal attachment can be run up to 50,000 r.p.m., 











CG@RINDER 


PorrasBLE ELecrre 


thus providing a wide range of surface speeds for a variety 
of work. 

In this tool S. K. 
cial mounting has heen dey ised to overcome end play. The 


F. ball bearings are used, and a spe- 


armature, pulleys and wheels are dynamically balanced to 
insure freedom from vibration. 

The motor operates on either direct or alternating cur 
rent and develops 14 hp. The grinder weighs complete 17 
lb, and is a recent product of the Wisconsin Electric 


Co., Racine, Wis. 


Flexible Shaft 


The illustration shows a section of a flexible shaft de 
veloped by the United Manufacturing Co., Kansas City, 
Mo. The links are made of steel and bronze, placed al 
ternately throughout the length of the shaft. A  flang 
The shaft runs 
is of steel 


surrounding each link acts as a bearing. 
The flexible outer casing 
The shafts are made in two sizes, 


submerged in oil. 
and is oil-tight. 
links 3% and 5 in. in diameter, and in lengths from 4% 


with 





Flexible Links 


EEL 





ARR 








‘LEXIBLE SHAFT 


to 10 ft. These shafts are us mn the portable floor sur 


lacing and portable machines for drilling, ete, manu 


factured by the same concer 


Press Guard 


The illustration shows a press ard, manufactured b 
the Southern Stamping & Manufacturing Co., Nashville, 
‘Tenn. 

With the guard in the position shown, the operator 











Press GuArD 


feeds the press. In this position it effectually prevents 
him from tripping the press. It is necessary to turn the 
guard down until it actually touches the bed of the press 
hefore it is possible to trip the clutch. There is no room 
hetween the guard ana the bed to allow il man’s hand 
to rest there, so that if the operator attempts to trip be 
brought down 


fore moving his hand, the guard cannot be 


far enough to allow the press to operate. 


Vertical Drafting Board 


In working on a vertical drawing board of the type 
A slight 
simul 
he de 


shown, the draftsman may either stand or sit. 


pressure of the hand brings before him, almost 


that 


sires to work. 


part of the drawing which 


If it be the upper edge, the board is simply 


taneously, upon 


placed in its lowest position: if a lower corner, the board 
is slid up as far as required 

The rule is alwavs parallel, but may be set at an angie 
The 


The parallel movement is automati 


to the horizontal. if necessary longest lines are 


parallel, Tools or 








other materials are spread out on a small shelf whi 
moves with the rule and is a part of it. 

On the vertical board, large drawings can be made with 
is much ease as smaller ones, and it is also possible to 


work on a number of drawings at once without disturbing 





* 








VerticaL Drarring -Boarp 
any. Assemblies, for instance, can be started on the same 
hoard while work is still being done on the details. 

The board shown is a recent product of the Improved 


Drafting Board Co., Nashua, N. U1. 


Portable Adjustable Electric 
Lamp Bracket 


The illustration shows a lighting fixture especially de- 
signed for machine shops and other manufacturing plants 
where the light is required at close range. 

The bottom of the upright rod has a special threaded 
attachment, which can be connected readily to the slot 
of a lathe carriage, to a planer, or to any other kinds of 
a machine tool. It is tightened with a winged nut and 
will remain in position without jarring loose, until the 














BRAckt 


PorTABLE ADJUSTABLE ELECTRIC LAMP 


nosition ol the bracket Is changed. The attachment a 


the 
clam 


has a threaded washer t 


1 
it 


bottom of the upright rod 
hold it slot. 


yy ata In the arm can be adjust 


ed 
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to angle, and can be shortened or lengthened, the 


friction of the clamp joint holding it put. The tubes 
ire of seamless steel tubing. The clamp joint and threaded 


re made of cold-rolled steel, 
Is a recent product of Klorer & Zane. 


Penn. 


attachment : 


fixture 1 


Bld hnstowh, 


Tapping Device for Multi-Spin- 
dle Drilling Machine 


The illustration shows a multiple-spindle drilling ma 
chine, equipped with a tapping jig, recently developed 
I) the Moline Tool Oe. Moline, Il. 

On a table, or rail-feed machine, the moving parts, to 
, are necessarily rather 


vr 


stand the stress of heavy drilling 
heavy, and, in running a number of very fine thread 
taps together, the inertia of these parts might cause the 


To overcome this, the light 


7 


stripping of the threads. 











| 








DriuLing 





Tapers Device ror MuULTIPLE-SPINDL! 

MACHINE 
auNiliary table shown, equipped with V-blocks, or other 
work-holdine device which can be sensitively raised and 


by the hand lever at the front, has been made. 
his 1 -operated reversing 


lowe rec 


In connection with this is a spring 
countershaft, which is tripped for reversing at any pre- 
determined point by a latch operated by the raising of 
the work to the taps. 

In use, the machine is started forward, and the wor! 
laid in the V-blocks, or other work-holders of the tap- 


ping device, and then raised to the taps and followed up 
as the tapping When the depth desired is 
reached, the latch releases the automatic reverse, and the 


pron eeds. 


taps are backed out, the work being lowered at the proper 
The held in floated sockets. 


speed. Taps are 
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The Psychology of Office 
Buildings 
By H. BE. Puiu 


From a pine desk in the corner of a shop to a hundr 


thousand dollar office building is something of a str 


but, given time and patience, it is not impossible.  \ 


are seeing it done all the time. 


Sometimes we wonder which is cause and which is ¢ 


fect; is the office building a necessity brought abo 
through the increase of business or Is it a manifestation 


ie busine ss 


to the public, the purchasing public, that t 
profitable ? Will a draftsman 


lo any better work, cal 


a book-keeper get his balances any quicker and can the 


pur hasing agent make any hetter deals back of a mahog 
table ? 
question if the kind of man that needs much beside 


any desk than back of a pine Possibly, but we 


own personality to bolster him up, is the kind that suc 
a concern can afford to employ. There may be good ps) 
chology in brick walls and architectural embellishments, 
and the suggestion of power and ability no doubt has its 
effect on whoever Passes by. It is an advertisement o 
financial strength and a warning to him who would sell 
That is just wherei 
the investment is justified. A concern that must bu 


or buy that here is independence. 


where it can make terms that it can meet or that must sel 
because it must have the money, is weak in all its deal 
ings; while the one that can buy in advance of its requir 
ments and discount its bills, can take advantage of every 
turn of the market. If it can afford to carry a stock of 
finished machinery it is not a prey to the ghoul that o! 
fers it an order at 10 per cent. reduction for spot cas! 
The office building is the visible sign of financial strengt] 
In England it is the opposite, a dingy office with a 
sign that no one has been able to read for a century is the 
highest sign of stability, but here we are newer and t! 
an ient does hot vet appeal tO Us. We may realize that 


| 


he was right who said that if we built a_ better 
mousetrap than anyone else, people would beat a track 
to our door. But we are not satisfied to see them come 
to us and ask for our mousetraps, we want to sell them 


We tl 


that is salesmanship and we think it a sport, so we blo 


the trap at a time when they do not want one. 


our hundred thousand into the office and let the superi 

tendent whistle for the chance to In \ the mia hinery That 

he needs to get the production that we are shouting fo: 
A manufacturer of matches can take his works into t] 


forest and hire desk-room in a bie office building in t 


city. Ile can carry 


lis samples in his vest pocket, 


the manufacturer of machine tools has put himsel 


another class. He too formerh had his shop in the woor 

and his sales were made by an agent who had a small 
store in the city. but every vear as seen him put his 
business Oh more al | more OL a ( Ccril bills I 
has seCT! his CUsc irs come To see mh alia s shop 
more and more until today his shop is S SLOWTrOO 


We cannot but feel, however, that the customer n 
as Mark Twain d 


(| Marvy Am 


often look at his plant somet! ing 
friend’s house—Queen Anne in front ai 
hind, 


Credit for Weldin 


g Apparatus 
Through a misunderstanding on our part the oxvacetyl 
welding apparatus noted for performir the ope! 
Clark & Roberts Mfg. Co. on page 68 was credited to tl} ( 
weld Acctyvlense Co stend of tt ( ‘ Sohoem 1 


Wapakoneta. O1 
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selling forces He w 
pany in the Long Is 


Car H Clement, int 
sales 1 xer of the Met 
resizned to become 
of the Bock Bearing Co., Tol 

Don F. Kennedy, for ‘ 
Union Drawn Steel Co t 
sections, has esizne ! 


Ellis M. Muther, for 
Gisholt Machine Compat 
appointed general sales 


advertisine work, with he 


R LD Heflin, who has 


ferred to their New Yo 


assistants, he will handle th 
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» become identified wit thre 
~- 2 


stern sales manager of the 


offices in New York, has been 


! I charge of sal ind 
ers at Madison, Wis 


ly represented the (sisholt 


d territory, has been trar 


“ ere, with the iid of 
York territory n adait 


secretary of the Ame! 


iddressed a combined meet 
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A larve American machine tool builder has received an 


order amounting to nearly half a million dollars from 


an English concern. 


, 


Manufacturers ot 
part in the competition at Bethlehem, Penn., have as yet 


motor trucks, whose cars are taking 


received no announcement of a decision on the part of 
the Freneh who have been sent to this country 
to buy 1000 trucks for the French government. 


envinec’rs, 


Chicago and Philadelphia, has 
Navy Department, United 


hour steam-operated 


Co., 


from 


Link-Belt 


order 


The 
recelved an the 


States Government, for revolving 


cranes. ‘I hey are all of standard eight wheel type, with 
slight modifications to conform to the government speci- 
fications. 

Three will be used at the Philadelphia Navy Yard and 


the fourth at Charleston, S. ¢ 


Machine Tool Builders’ 


Convention 
13th annual conven 
Builders’ Association, 


papers on 


for the 
Pool 


phe ludes several 


The program announced 
the National Machine 
Astor, Oct. 22 and 23, 


tion of 
Hotel 


especially timely subjects. 


The four principal papers are scheduled as follows 

“The Establishment of American Banking Facilities ! 
South America.” by H. R. Eldridge, vice-president, National 
City Bank, New York, N. \ 

“Reform in Drawing,” by E. H. Fish, New England edit 
“American Machinist.” 

“Waste in Hiring and Discharging Men,” by Magnus W 
Alexander, General Electric Co., Lynn, Mass 

“A Closer Commercial Relationship with South America, 


by James Logan, United States Envelope Co., Worcester, 


Mass 

In addition to these papers there will be the various 
committee reports and the regular executive session in- 
corporating “heart-to-heart” talks on trade conditions. 
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Current Prices of Shop Ma- 
terials and Supplies 


OUNNDRODOOEO NOON ENOROROROOROEES 


Vensaennnansnvennensessennseeneeneenen’ 





PIG IRON was quoted at the following prices at the points 
and time indicated 
Oct. 15, Sept. 10, Oct. 3, 
1914 1914 1913 
No. 2 Southern Foundry, Birmingham $10.00 $10.00 $11.00 
No. 2X Northern Foundry, New York 14.50 14.50 16.00 
No. 2 Northern Foundry, Chicago 1 yw 14.00 15.00 
Bessemer, Pittsburgh 1t 90 14.90 16.90 
Basic, Pittsburgh ooo 13.90 15.40 
MISCELLANEOUS METALS—NEW YORK 
Cents per pound 
Copper, electroly ti (carload lots) 11.75 12.50 14.50 
lin 30.75 38.00 40.00 
Lead . 3 0 3.90 $35 
Spelter : 1 S35 6.15 5 05 
Copper sheets, base 17.00 18.00 20.00 
Copper (earl | lots) 13.25 15.00 18.00 
Brass rods, base 12.75 13.62 17 00 
Brass pipe, b 16.00 16.10) 21.00 
Brass sheets 12.75 , S7 17.50 
Solder ul (ease lots) 17.62 23 00 25.1 
STEEL SHAVES FROM JOBBERS’ WAREHOUSE, NEW YORK 
Cents per pound 
Steel angles base 185 1.85 3.3 
Steel T bus l ) 1 4 2 30 
Machiner teel ¢ s ) 1.85 1.85 2 OO 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
(ents per pound 
\ Ss Bl q >» 70 > 70 3.10 
N “i | ? oo 2 ow 3.00 
Nos. 22 dl il 2 2 55 2.95 
N Is | | > ») > DO 2.90 
N 1 Bla 2.45 2.45 2.85 
N 14 Black 2.35 2.35 2 75 
No. 12 Black 2.300 2 30 2.70 
No. 28 Galvar l ; 70 3.70 4.20 
No. 26 Galvar | ,. 40 5.40 3.00 
No. 24 Galvanized $ 25 3.25 3.75 
COLD-DRAWN STEEL SHAFTING is sold to consumers 
t about 45 discount off list prices \t that rate the net 
prices per foot are % in., 4.95c.; 1 in., 8.03c.; 1% in., 12.65c.; 
l ‘x in., lo.29c., 1% in. 16.50c.; 1% in., 19.36c.; 1% in., 22.44c.; 
1% in., 5.79 2 in., 29.28¢c 
OLD METALS—The following prices are quoted: Heavy 
copper, 10.506 iight copper, %e¢ heavy machine composi- 
tion, 9.25¢ light brass, 5.50c.; Erass chips, 8c.; brass turning, 
0c 
MACHINE BOLTS are generally quoted to consumers at 
60 off the list price, but in the case of steady customers and 
big orders, generous concessions are being made. At the rate 
of 60° the following net prices hold, at dollars per 100 
AA PaAMe te ——— — ——__——_ 
Length 4 4 5g 7% % lin 
1 in $0.68 $0.80 $2.08 $3.08 $4.20 $6.04 
2 in 0.71 0.85 2.24 3. 20 4.48 6.40 
2% in 0.74 0.89 2.38 3.52 4.76 6.76 
gy in 0.77% 0.94 B.54 3.74 5.04 7.12 
31, , 0.81 0.99 » 69 3. 96 5.32 7.48 
STANDARD PIPE continues unchanged The following 
discounts are allowed from store in New York 
Blac Calvanized 
4 to 2-in 79°, 70° 
24 to 6-in 78% 69% 
7 to 12-in 79%, 64% 


At these discounts the net prices in cents per foot are: 


Black Galvanized Black Galvanized 
d-in 2.41 3.45 2}-in 12.87 18.04 
l-in 3.57 5.10 3-in 16.83 23.71 
iin +.83 6.90 4-in. 23.98 33.79 
1}-in 5.87 8.25 5-in. 32.56 45.88 
2-in 7.77 11.10 6-in 12 24 59.52 


PRILL ROD sells to consumers at the following discounts: 
Third grade, 60°; second grade, 40°. off and first grade, 
25% oO 


COKE—Standard furnace coke sells at $1.60@1.65 for 


prompt shipment and $1.70@1.85 for future contracts. For 
72-hr. foundry coke for future shipment $2.20@2.30 is de- 
manded, and on contract $2.35@2.50. 


ANTIMONY—Prices have advanced, Cookson's selling at 
l5ec., Chinese at 12c. and Hallett’s at 13c. a 

SWEDISH (Norway) TRON is sold to consumers in ton lots 
$3.75 


at $3.40 base. In small lots quotations are made at 
and $4. 

WELDING WIRE—Due to an increase in the cost of pro- 
luction, and because of the limited supply on hand, prices 
have advanced as follows 

Cents per 

Pound 
14, and PO EC een iw ve . 0.08 
No. 8 and No. 10 - ; : . 0.095 

th ° weeeenes . 0.115 
No. 12 ; , , il ar et i 0.12 
Na oR ‘ : i as ae aia . 0.125 

No. 14 and } . aha ~« 6.185 
No. 18 : err rT. eo 0.16 
2D cctedavavd tahaehewewascecatessieeseeeeas ~- 0.30 
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Special Machines Used in Manu- 
facturing Pearl Buttons 


By Eruan VIALE 


SY NOPSIS—A number of special machines used iW adil ttonl ois lost siaht 0 nna a 1 4 ) ons are ) the ni 
industry with which jew are janie ia and vel all use the mr OF OTOsSs, 

product, The method ol] sorting lhe she x. culling tiie The HDULTONS ane mac ron ‘ Shie = of thi res 
blanks, grinding lhem lo the propel thickness, together water clams or mussels. whic are raked from the bottom 
uw ith thie aulomaty machines Pol forming and drilling, or: the Mississippi River nh its ti ularies, and warlal 
are dese ribed in detail. Several of the mae hines contain the factories by the lon. Cdn “live” clam shells a 
features that might hye / rol lal iy ¢ ip) Oned in olher Lie Ss used, and the Stiltl-thil cod and Diewaeik cl Ones Olen sce 

alone the shores, are Use less, Phe clam tishers cathe 


By the census of 1910, the town of Muscatine, Lowa, clams, dip them in boiling water and scoop out the 2 


is credited with 16.178 inhabitants, and to the easual The shells next go to the factories, where they are soak 
visitor it looks as if all of these, as well as all the children, in huge tanks of water for seven or eight davs. T 
wagons, boats, horses, mules, houses, barns, vacant lots, makes them easier to cut. Taken from these tanks an 
ind all the balance of the town of whatever nature, were, drained. thev are next sorter to Various sizes. in the 

in one way or another, connected with the pearl-button tomatic machine shown in | 1. In this machin 
industry. There are some 20 button factories in the town © shells are dumped into the hop | ome which the 
or near-by, and the number of pearl buttons, or blanks, of | are taken by an endless conveyor belt over the top ef J 
all shapes, SIZCS and colors, shipped from Muscatine in ua ana cl opped down eiweenh ft the ‘ i iles ff 
year, is almost Ly yond computation, Individual humera- ‘These cuides drop the shells edgewise between the two 
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Kia. 5. Serving a Currer Intro Aa Spoon 


rolls and # 
Various-sized 


boxes beneath. 
The 
tory of the U.S. 


may be taken as typical of the best means of producing 


These rolls gradually diverge so that the 


shells will drop through into the propet 


material for this article was obtained at the fac- 


Button Co., Muscatine, lowa, which 


huttons from fresh-water shells. 


CUTTING THE BLANKS 


The button blanks are cut from the shells in lathes like 


the one shown in Fig. 2. The cutting tool A is evlin- 


drical in shape with saw teeth on the end. The making 
of this saw, as well as the other cutting tools used in this 
The shell to 
he cut is held in the left hand with a pair of tongs like 
those at 2 or C, 
in the tail center with the pearl side toward the cutter. 


work, will be described in another article. 


It is pressed against the wooden plug D 


‘The tail center is then screwed forward by turning the 
handle 


with the right hand. 
passes through the lathe spindle and 


The trepanned blank 
finally drops out at 
the back. The blanks cut from a given shell are not all 
aus two or three large blanks are usually 
shell 


passed to another lathe and smaller blanks cut out. 


the same size 
then it is 
One 
Water from the pipe G 


eut from the thicker part of the and 


ol the cut shells Is shown at hf, 


serves to wash away the chips and keep the saw cool. 


Some of the blanks just as they come from the blank- 
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Fig. 6. BLANK-SORTING 


ing lathe are shown in Fig. 3. These show how blanks 
of the same diameter may vary in thickness. 
held in what are called 


and Bb, Fig. t, With the 


cutters in place, the spools are tapped into the end of the 


The blanking cutters are 
“spools,” such as shown at «1 
lathe spindle with a hammer. The cutters are made from 
a piece of flat steel rolled to form a evlinder. These are 
held in the tapered hole of the spool by means of a nar- 
row wedge, such as shown at C and D; this is placed | 
the cutter and forced in from the 


tween the edges of 


hack till it is firmly in place. ‘This not only holds the 
cutter securel) but gives the needed clearance for the 
blank to work back through. 

The method of placing the cutter in the spool is lo 
insert the cutter as far as needed then insert a mandrel ol 
the proper size and taper. This is done as shown in Fig. 
>. The wedge is then forced home and the mandrel re- 

The teeth are cut in by hand with a file and 
average about 10 to the inch, the actual number depend- 
Each 


workman takes care of his own cutters, and is paid for 


move I, 
ing somewhat on the judgment of the workman, 


the number of blanks he cuts. According to one of the 


foremen, the cutters will average about 80 blanks pet 


- harry nine, 
SORTING AND TUMBLING BLANKS 


Blanks of a given diameter are sorted into various 

















TUMBLERS For Burron BLANKS 
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thicknesses, in machines similar to the shell 
shown in Fig. 6. 
is exactly the same but the feeding is different. 


blanks are poured into hoppers like .1 and are evenly fed 


into the guiding hopper / by means of a revolving sleeve 


(' which is turned from the pulley J) by means of a worm 


and the gear /. The blanks may 


sorter and 
The principle of the diverging rolls 


The 


be made to feed faster 


MACTIIINIST np 


town, were built 


by the Barry Manufactur ng Co, he grinder shown 
: , , , , 

Fig. 8 is a sample of their product and is 
is possible tO make it. The 


feece r si 


auto- 
] 


is GOUDIC, 


as nears 


matic as il machine 


and a girl ts on each side. The girl who sits 


in the chair in the foreground takes blanks from = th 


hopper A and lavs them, pear! side down. on the rubber 
































Fic. 9. Tue Centrirucat Drier 


ONE OF THE Burron FormMine ND DriLLinag 








Fig. 11. Rear View o1 
or slower by raising or lowering the hopper by means of 
the handwheel F’. 

The rough edges of the blanks caused by the saw teeth 


in cutting them out are removed by tumbling them in 
water and pumice stone in the tumblers shown in Fig. 7. 
GRINDING 
Practically all of the machin | in this factor 
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enough to allow the blanks to fall into the bucket / then 
An additional suction pipe 
from the wheel. In fact, one 


is the almost total 


{ automatically closes again. 


s placed at I 


of the notable features of 


Lo suck dust 
this factory 
absence of dust, owing to the efficient exhaust system 


throughout the plant. 


After leaving the grinder the sized blanks are soaked 
n water, and then just previous to being formed and 
rilled il ( Live a ! Cal ¢ er show 1 tl | oo) 


FORMING AND DRILLING 


There are several variations in automatic borming 


and drilling machines sed, though the main mechanism 


s practically the same. Some are plain hand feed ; others 


automatic-hand feed: still others have attachments for 


vnilling a groove in the face of the button and so on. 


One of the plain hand-feed machines is shown in Fig. 
10. Twenty vertical chucking spindles like A and B are 
linked together like a chain and travel to the right around 
sprockets. ‘wo turrets, one at 


the machine over two 


each end of the machine, carry the tools and travel with 


Phe 


i hue Kx 


the Ssproc kets. feeder sits in front of the machine, 


and as each her she takes a blank from C 


Passes 








and places it in pearl side up. Traveling on, the cam on 
which the lower end of the spindle rides férces the split 


chuck to close and grip the blank. Following close on the 


closing of the chuck the spindle pulley comes in contact 
with the belt ) and begins to rotate. The vertical tool 
spindles like KF and F in the turret, carry a form- 
ing tool which feeds into the face of the blank and hol- 
to the 


lows it out or grooves it according design wanted 


the finished pearl buttons. The forming tools do not 


eed ck Wh into thi Work, but the Work Is fed up to them 
] 


Vv the cam on which the ower ends of the revolving 


push-chucks ride, Traveling on around, the formed blanks 
pass under the drilling spindles on the left which are ru 
ly the belt Gr. 


chucks open and as they pass under the end of the tube // 


After Passihg the drilling spindles, th 


they are sucked up and drop into the receiver J and from 
thence through the small trap door in the bottom, into 
the bucket J as in the grinder prey iousl\ described. From 
that the 
work spindles only rotate when they pass under the form- 


the arrangement of the belt D it will be seen 
ing tools and are at rest for the balance of the journey 
The belt G 


also shows that the drilling spindles only spin as_ the 


except as they are indexed under the drills. 





aA he, L\ 


. p 
t %& 
Pe 


a : 
A Ae 
"au. 
a Z “a 


yy Pe 





; 
_ 

1 

: = 
INSTEAD OF 


MACHINE GRINDER 


ForMING TURRE' 


Kia. 15. WITH 





MacuIne Firrep with Avromatic CuveK 


FILLER 


iG. 16. 




















October 22, 1914 AMERICAN 


turret carries them over the work. This is more plain! 


shown in Fig. 11, taken from the back of the machine. 


KEEPING THE ForMING TooL_s SHARP 


The spindles and the forming tools at work are shown 
on a larger scale at A and B, Fig. 12. The forming tools, 
be To 
complish this each tool is ground at every revolution of 
the turret. 
tools down slightly after the cut, and causing them to 


to do good work, must kept keen edged. ace 


This is done by automatically) feeding the 
wheel. 


pass over a properly set grinding The feeding 


down is done as each cutter holder passes the stop pin C 





Fic. 17. Computrine tne Workers’ Ovurrut 
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of adjustable cams, as shown in Fi 


means 


is stationary, and the upper ends of the spindles 


holder A 


slide along the under side o ams 2, being held in 
contact by springs like ¢ ' eneth of one cam sec- 
tion is sufficient for a di » finish om e, then t 
drill is raised as the top of 1 spin snaps off 1] 
end of the cam section onto 1 mn \s ses 1] 
work spindle is indexed for the next hole, a ho 
in a button being made with one dt which is offse 
from the center of the work spindl The indexing o 
the work s}) ndle Is don ) means oO 1 sf 0 Caen 
movement app ed to the square collar on each These 








Fig. 18. Tur Actp TuMBLERS 








Fig. 19. Burron-DryiInc APPARATUS 


like D, which is 
the 
worm 
tool the 
and 


by nieans of a star wheel on each head, 
attached to a 
revolved 


strikes stop 
the 
the 
around, 
13, 


at the proper angle to sharpen the tools correctly. 


and as it 
This 
feed 
travels 


worm 
tooth. 
little 
The 


passes over the grinding wheel A, 


om causes gear Eto 


revolve a and down necessary) 


the 


amount. turret on too 


sel 
This 
vrinding wheel is driven by a belt which passes over the 
two idlers B and C, and which can be seen in place in the 
full rear view of the machine. 

The down feeding of the drilling spindles is done by 


Fig. which is 





Rig 










20. Rorary ScrEEN MACHINE ror REMOVING CHIPS 
s ire collars may be seen on the spindles il ne rie 
end of the machine shown in t ul ront ew 


VARIATIONS oF Tris Maca 


\not!] el 


is shown in Fig. 


m tthe! hme «a mine ] Isl les ribed 


rret carrying 


variation 
In this machine the 1 


15. 
the forming tools is replaced by a grinding wheel at A 
There is 


i 


which bevels or rounds the edges of the blank. 


attachment at the back which mills a smal 


the 


also 


slot 


an 


in the middle of This attachment it is 


blank. 


mpossibl 


to photograph satisfactorily, owing to the 












spindles as i 


hormer mi is otherwise the same. 


Lon utomatically fills the chucks with 


Heide That 


blanks is shown in Fie. 16. The girl places the blanks 
n the holes in the rim of a revolving carrier which ear- 
ries them uncle ra erindine wheel and then drops them 
into the chuel =. 

Practical] all the button wor Plec work and = Is 
naid for by thr oss. Obviously it would be an endless 
isk to count the uittons, sol are weighed and com- 
pitted in thie National seale shown I | a li Tl s 
ale will weigh as high as [00 eross of buttons of o1 
(har At 

FiNISHING THE Burrons 

To give them the right color and to finish properly, the 

uittons are placed in tumblers, as shown in Fig. 1s, 


sta I [-qt. bucket of buttons ts dumped into the left- 

















Fig, 21. 


SORTING THE BUTvVONS ACCORDING TO QUALITY 
AND COLOR 


hand One, together with about t]he same anpount of cold 


water, Sulphuric acid is added and allowed to drip into 
The buttons are 
Then 


it as it turns from the glass funnel -t. 


tumbled in this acid mixture for about two hours. 


they are washed and transferred to the right-hand 
tumbler and tumbled in a mixture of muriatie acid for 
about two hours. They are again washed free of acid 
and placed in screen-bottomed trays. These trays ar 


then placed in a dryer, as shown in Fig. 19, and hot air 
sucked up through them. This requires from 15 to 30 


Next 


those shown «! 


thev are 
the left Fig. 
for this as they are just dumped in dry and tumbled 


They 
this 


“buffed” in tumbling barrels like 
2(). 


min, 


in No mixture is used 


for about 30 min. This gives them a nice luster. 


are then poured into a hopper A and travel from 


" 
throug’: a rotary, evlindrical sieve to remove any chips 


or dese, and drop out into a box at BP. 
The buttons are now ready to go to the sorting tables, 
where oirls sort them according to color and perlee lion, 


21. 


or sewed on cards, according to the use to which they are 


its shown in rie, TY ev are the n placed loose in boxes, 


oO be put. 
All pearl 


ver, as many are dved to match almost any shade of the 


buttons are not left their natural color, how- 


spectrum, from violet to red, 
In a subsequent article the making of cutting tools for 


cles ribed., 


pearl buttons will ly 
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Cutting a Circular-Pitch Rack 
on a Diametral-Pitch Gear 
Cutter 

By Frep G. Munson 
The Was a regular spur-gear machine with 


ih sphere ial 


erear cutter 
was driven 
1° 


This gear meshed with a rack of the same 


rack attachment. This attachment 


-1E., 


rom the regular work spindle by means of a 
il, DD wear. 
pitch on the sliding rack holder and transmitted the 
iudexing motion to it. Thus it was necessary when set 
tine the index gears to set for a gear 3 in. diameter and a 
rite ly corresponding to that of the rack to be cut: that is, 


This 


vave the proper transverse movement to the rack holder. 


for an 8-pitch rack the index was set for 24 teeth. 


This was all very good for diametral-pitch racks, but 
it would not fit at all for those of circular pitch. The rack 
to he cut was Y-in. circular pitch. The equivalent di 
According to the above rule. 


for 18.819 teeth. 


ametral pitch is 6.285. 
the be set 


index table refused to do it. 


machine must The ordinary 


A little simple computation, 


however, gave the result well within the accuracy required, 


65.283 Ve 
! 1 ° | . . 
so that the number of teeth desived was equal to Gz. 
Kon eae! Pde NTh the Work spindle must move - of a 
L Fre 
; 144 
revolution ane thie a ine’ Worhk must move sii 
rs 
the worm to vear ratio was | to 144 
144 2S 
bre - 


arranged for either one, two or three 


The 


revolutions of the driving gear o¢ 


machine Was 
the index tram, so that 
the gear ratio between the driving gear and worm could 


24 


12 8 
either 9 


ln or -; in numerical ratio, 7.639, 3.819 


or 2.546. Each of these ratios was figured with the avail 
able rears until one Was obtained which fell within thy 
limits of accuracy necessary. 

A ratio of 110 to 55 gave 44° revolutions of worm for 


one revolution of driving gear: 34% & 3 for revolutions 


140 work 


0 


driving gear: revolutions of 


ol 3 1 
itt 
spindle for three revolutions of driving gear. 
110 xX%3 xX 1 r 
144 132 


ao & 
Pitch circumference of work-spindle gear was 9.4248 
Ili. 
WARIS XK ads 0.1998 in. or VY in. cireular piteh 
within 0.0002 in., which was quite accurate enough for the 
job in hand. 


»¥ 

The Evening School of Engineering giving graduate 
courses will be a new feature introduced into the University 
of Vittsburgh this autumn by Dean F. L. Bishop It is 
thought to be the first time this kind of work has been 
attempted in this country, although several day schools 
~offer graduate work In the Vittsburgh district, there are 
more engineering graduates than in any equal district in the 
United States It is for this reason that the University of 
Pittsburgh will provide for men who do engineering work 
during the day an opportunity to study engineering in the 
evening Men who are properly prepared and who have 
received their bachelor of science degree may obtain an en- 


gineering degree from the University of Pittsburgh Courses 
will he offered in the valuation of public utilities and 
mechanical, civil, electrical, sanitary, mechanical railway and 


concrete engineering, and others 
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The Industrial Bureau of the Ma- 
chine Shop 


By Cyrus F. RAyMonpD 


SY NOPSIS—There is no investment that will give a industrial bureau manager is necessarily a_ high-price 


qreater return jor the necessary expense than an indus- man. It is preferabl to try to develop a person wW 
trial bureau working along right ines. There should natural attributes for this work, who has attained th 
he a trained supervisor at iis fad, who snout / nire, re- cit Ot at least tQ years Ihe vo \ requ res J ulome nt 
rate and discharge all employees. The cost of the bureau which experience with the hard kn of e alone 
should be about 1.4 per cent. of the wages par a irnish, 
x BULLETIN or Po.iey <> RULES 

Because the vVages paid to both direct and indirect After the burea . wrvisol , een selected. the ne 

labor often represent LO to sO per cent. of the cost of tep is to post a bulletin briefly stati the general OD 


machine-shop products, the industrial bureau that polieyv and rules that have been established by the con 
handles this element of shop expenditure naturally be pany. The follow 4 of a etin posted in sever 
comes one of the most important in the plant. There is shops that IT have operated. was primarily responsible for 


no investment that will give a greater return for the ex the selection of a more eflicient operat fore I 


pense incurred than the establishment of such a burea tablished harmony at once Wit ew weeks evervone 
along right lines, with a man at its head competent. to seemed to be infused with a desire to make a go recor 
manage. Such a bureau should be established in ever ind inside of two months the lovalty of 1 elp was so 
machine shop, even those of moderate size. Because of its pronounced that oOo men co rt ( et to 
importance it should be given more consideration than to other shops. althou al — veges waa offar 
any other single phase of the shop management. The fewer the shop rules omnpat an have 
This bureau should approve all applications for em- better. provided the en th emnilovees thor 
plovment: arrange for and transfer all employees from wsted. Local conditions will termine the necessal 
departments where they do not fit to places more suited — tails. 
to their natural talents: direct an apprenticeship depart- ULLETIN 
ment: supervise rate setting al 1 time studies: direct all ate 
welfare work: approve all increases In rates of pav: al Pines , ’ | 
| : ‘ ‘ t ° é ‘ é ve ‘ ‘ pe ‘ ! 
ticipate, mvestigate and eliminate ] conditions that of the a} Doe Compal 
tend to interfere with the harmony, enthusiasm and lo Section A—AII new ployee 
; : : lish 1 , that . 
iitv of the em Nlovees: and eeep al accurate record oO Be we nderatang ; , “? . 
each emplovee’s efficiency. wit special reference to me expected to learr t withir ‘ { f t 
its given for observation, criticism and suggestions. The 
> I | I ‘ 
vearly cost ot s a reau should be about 1 ver cent ' mitt the 
of the total waves }) | for labor: t should not exces d the rule the ' 
} " ‘ 4 } ] t 4 
. pel cent. rh el } a i | r iu 1 writt em a aie . 
cost of the pro uct about » per cent Che reduction i Secti« C—Eacl pl tw ‘ te ewe betw t 
labor cost due to the prom r sel the 0 hel Ol the above l irs of ‘ cl te tw t ee Dp } 
. ° . . . ‘ . . lo t t } } 
basis has varied from $1 to S7 per emplovee per mont! “ye “ge 
depending on the kind of business, and the. efficiene the I SE Seni 
with which the industrial bureau was operated sal D—Eve request to state tl 
a : : wage rate per hour f ‘ will ' P ' 
Such a department cannot be organized and operated 4 prea: a ae ; a aaaitiaa 
on the same basis as an accounting or purchasing depart- or foreman, interview | ect € ploye 
’ . Y h ! ff« ] t he ‘ ‘ } 1? tat 
ment. The conditions to be met with are radically differ- 
rm . } bake . . " . re te pel ! it I Ww roe ed to ta 
ent. There are required a different organization, policy, wort 
and type of men to buy labor than to buy material. sect K—Each empl é L be IN pe ted in prope 
: : ) to hi pe onal eff! é titu for the wo " 
Tike Supervisor or THE BuUREAI sned him. His rate of | ersonal matter betwee 
= he individual emplovee ist t 
After deciding to establish ai dustrial bureau, the he business of other ps rhe wage rate of each « 
° wee ’ . . nile ee a evi ed ‘ n ted without 
most important and difficult task has been in selecting the  P/°ye* will be rev “om I ; . ; 
: ; equest of the emplovee 
] ° ‘ ? 7° ad a | , ] y] ? ; } “¥ : "s) ’ ] . 
pureau supervisor, Che high tvpe ol judgment required Section F—If an empl ‘ ne t to perform tl 
makes his qualifications of the ereatest Importance. “ k gned him, but appe t é desirable perso 
' . eft t be ice o 1 é t lite } 
He should be observing, considerate and tactful we wits mace ¢ ' ited to | 
Ile should be affable, sympathe tic al d digi ified. Section G An emplovee 1] rr ’ of work will 
Ile must be fair, frank and fearless. ceive three days notice nl the 1 fi lue to a sudder 
rs ‘2 } I ve ible conditis l s ont l 
With these natural qualification s, The managvel to in 
‘ . . : a Sect I H kiver pl ‘ e expe té to wive th 
ellicient, should receive a special training for the bus avs notice before leavins the , P rl “ 
ness. eh, ild 1 ’ yr at +} ‘ : ‘ ‘ ‘ who 
oh will then make tl necess ‘ ts f he pe t 
Such a combination of ability and experience in one  jgceive pay in full on date of ] . atamns, anlil 
person is uncommon: it is rarely found in any mai vithout notice will receive full at the next regu! 


under 35 years of age. For this reason, the competent 


*Shop superintendence series. service, either of his owt ccord or | equest, the for 
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will end a hop nemorandum to the Employment Depart 


nent stating the cause for leaving, kind of wo man, if 
bie t employ, and uch other information necessary) 
make a complete record of the employee's service. The 
hop memorandum will be passed upon by the Employment 
Manager, and then attached to the emplovee’s application 


ecord card and filed in the former emplovee's file 
s record card 


cord it 


Section J An emplovee's or former emplovee 


open for inspection by the person w hose re con- 


tains at all hours 


The 


regular oifice 


Joh Doe Com) 


SELECTION OF EMPLOYEES 


The tirst thing for the 
factory and list them in a comprehen 


supervisor to dol to classify 
I , 
all posttlols Th Che 


ive manner. Second, he should fill out, as nearly com- 
plete as possible, the employee's application and record 
cards for all present employees, and arrange a filing svs- 
Third, he 


the 


tem for their care. should issue letters of in 


struction to all, defining purpose and power and 


privilege ol the bureau. and the employee. 
points are cared for, the bureau is ready to begin its se- 
There are three general things to con- 


lection a) help. 


sider in the selection Ol employees, These are, eeneral 
aptitude, knowledge of how to do the work required, and 
the rate of pay wanted by the applicant, compared with 
the maximum labor cost that is permissible in the shop. 

The thinks 


that he is hetter qualified to select the men working under 


average shop superintendent or foreman 


him dire tly than anyone else: but this is true only in the 
final details of acceptance, very emplovee who receives 
$1.75 or more per day should be interviewed and passed 
upon by a general employment supervisor. ‘The informa- 
tion obtained is to determine the applicant's true worth 
With this as a guide, the fore- 
man or superintendent will be able to select a much more 


froma general viewpoint. 


effective force than if this preliminary work had not been 
done, 

The supervisor must keep himself free from fads. It has 
that 
mental science, the science of physiology, and the arts olf 


heen said phrenology, a study of physiognomy, 
palmistry and astrology, should be used in selecting men. 
from all the hobbies of these studies, the supervisor miust 
the 


same time, he must study and have a quick apprehension 


keep himself as free as he would of the plague. At 


of a man’s physical make-up and of his mental ability 


But 


and habits as shown by his face and figure. none ol 
these things can be always relied upon as a true basis for 
tinal selection, A man’s head may tally with his face, but, 
his his 


(which a serutiny of his eve will sometimes disclose) may 


hecause of environment, mental development 
not harmonize with either. 
To illustrate 
man for the position of truckman in a machine shop. 
At the that this 
strong muscular make-up. Thus, at 


~I ed and physically weak Mah is barred, 


this point: Suppose you wish to select 


outset, we know mah must possess a 


once, the under 
The mah we 
want should have a strong, steady heart action, normal 
digestion, and, although he would not be expected to ex 
ercise a high-class discrimination, le must possess some 
voud judgment, 

Starting with these general requirements, we would 
look for a type ol head that should not necessarily be 
the although 


width at the 


forehead, there 


the 


either broad or high at 


should be a normal back of Cars, @X 


If this man showed a 
vertical 


tending to the top of the cranium. 
fullness over the eyes, 


about 15 dee. from a 


After these 


MACHINIST Vol. 41, No. 1 


would 


line 


helieve that he possessed a reasonable amount of order, 


through the eve extending toward the ear, We 


was fairly cautious and conscientious, 

To compare his facial expression with his head, the 
that is, the chin 
The 
body should be erect, muscular in appearance, and the 


lower part of the face should be strong; 
and mouth should be prominent and the neck large. 
minds of a rigid and inflexible character—all these in- 
dicating strength. 
It all of the elements analyzed as | have just stated 


But | 


served cases where such a man was suffering from some 


them, they would appear to harmonize. have ob- 
heart or lung trouble which completely disqualified him 
for the job. 

This is a striking illustration of the fact that one 
cannot rely upon any set rules for studying the phys 
There 


a few fundamentals that can always be relied upon. These 


ical characteristics of applicants. are, however, 
the supervisor should learn and use. 

The most ‘important element in the selection of men 
is a comprehensive knowledge of the real requirements 
for each particular occupation or position in the factory. 
To be able to interview an applicant and draw out his 
real knowledge of the position he is applying for, is an 
art, and can be obtained only by experience hacked up 
hy judgment based upon years of experience. It is purely 
a case of development, inasmuch as there are no two fa 
tories, even in the same line of industry that can be or- 
ganized the same way. It will require the services of a 
van ed the same Way. It will in Cu h Case require the ser 
Vices of a competent man to develop the details neces 
The application card should be 


ter of selecting men, 


designed to meet the particular needs of each. 

In conclusion, IT wish to repeat that there is no branch 
of business that will pay as large a profit as an indus- 
trial bureau is capable of doing, provided the suggestions 
viven herewith are put into, practice. 

z 
A Simple Threading Machine 


By Tios. W. Tarriey 


We make a quantity of brass nuts as shown and as 
we have no Spec ial equipment W ith which to produce them, 
aly In. of ex- 
The 


simply reamed in the drilling machine and 


we cast them in the foundry, leaving only 4). 
cess stock in the hole and nothing on the outside. 
holes 
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A StimMeLeE THREADING MACHINE 


threaded in the rig shown in the illustration, 
The thread on the spindle of the rig is the same as ts 
The the solid 


edge so as to get a full thread right up to 


required on the nut. small end of die 


is the cutting 


the shoulder of the hexagon. Our molder casts 30 flasks a 
day, 12 nuts in each, and a boy easily machines the output. 
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lectric Drive for Lathes 


By C. EK. CLeweut 
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SN) VOPSIS Dyn S of lathes lit owse, ane Tig questions Sphaan tool ster wil Liv ct ot a en tude ! tin 
vf speeds and Jerds as affecting lie power and capacity specs Cuttin Specs ol io 10 ff iM min Ave 
of these machine S, When individual drive is preferab eiven wav to SO and 160 Tt. me " or soft { | 
’ . ; . 7 bd , . aa 
lo qroup drive and the fy jn s of motor best suited to MM to Vo Tt. per min or ca n (4 Il. Be Hnyamin ) 
lathe work, Various forms aol} peed coutlro for lathes or finisl ing sh ds iron 1a Jin) iy min ins 
and advantades sunaaested for a wee ranical enerdchanide ~T dd. These ( in ~ in « ! s)he j piysiel 
, ° ; ° , , 
ing devi ? coupled mith a constant-speed standard moto Hecessal lo chan ‘ is Mn « ! is ) 
com pared lo the scheme which emplous a direcl-con- ow c1en efron mn) ' spn 2 cnre- 
] / ) olor 
nected adjustab e-speed Me if We ort j ‘| { boys ‘ mn) re { } rent 
as mower to tive hie tl he’, 
Lathes as used in the ordinary shop have been classt- Fie. | shows a tvpe of mia @ tool adapted to 
fied as follows: Hand lathes for hand finishing and pol- 
= ‘ tin Sluis li s «© a Le 1 l ) hoote \\ 
ish ne ene oo 3 ih vi wi | ti \- rv ole 
ing, engine lathes with « Without screwecutlting a this particular machine, the large belt contact on t 


tachments, turret lathes with a turret in place of a care 


llage and tailston k. and Sper ial lathes Such as ale . 





on one class of work only, 
Another authority points out that in the older days, 
I8-in. lathes, as an example. were sold merely as 18-in. 


lathes, while today these lathes are known under dilfer- 
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4 F cL 
) . al 
\* | 
a _— A 
hig. 1. Tlicgu-Srrep Larnkg with Wing Cong PULLEY hia. 2.) ONE Meritop or Conxecoring Apsusrani 
STEPs TO AccomovateE 4-IN. DousLe Ber SreED Moron vo Semi-Avromatic Latin 
ent names, such as the roughing, or the finishing lathe, cone pulleys as comp \ snes pout de earl 
and they are now sold not on their swing, but on the pes. Briefly. the pows om ed for cutting is det 
number of pounds of metal which they will remove per omined by the pow ch oecan be imparted to the 
unit of time: in other words, on the work which the machine through the medium of this cone pull 
will accomplish. This obviously means that a speciall) The great changes in the amount of power. re ’ 
reinforced lathe of the same swing as a lathe of less v lathes of given sizes v ( od no G 
strength is in a different class. so that we might further speed tool steel and the changes in the design of ima- 
classifv. lathes depending on. thei capability for more chinerv is foreibly shown in Tables | and 2 able 1 
or less rapid production. is a list of motor sizes for « ne engine lathes as given 
mm TOs hb 1 moto Wn able 2 represent 
SPEEDS, FEEDS AND HorskroweEr 
, sizes for various © 1) ites im terms o 

li can safelv be said that the necessit for obtaining present practice. Take thr it). ithe for example 
accurate speeds and feeds is vreatel toda than ever hee the old recommendation as in Table 1 calls for a 2'G-lp 
fore. This statement refers to machine-tool practice in motor: Table 2 as modern practice wed for a de to 
a general wav irrespective of the methods of drive. l0-hp. moter, depending on the nature of the worl 
It need hardly be pointed out, however, in this connec. vhether oly or heavy. ‘alle > shows the average am 
tion that the verv necessity for accurate speeds and’ thi heavy requirements for axle and wheel lathes in term 
ability of the electric drive 10 make them possible, is 0 modern practice. 
ene of the underlying features of the motor which is 
making it indispensable to the work in machine shops. INDIVIDUAL AND Group Driv 

A familiar development in the history of machi It is a common experience that the power required to 
tools has been the change from carbon steel Lo high- Sturt a lathe is often considerah vrreater than that re- 
— quired to perform the cutting operations If a motor 


*Assistant professor, electrical engineering, University of , , , . at 
Pennsylvania incliviclually used With thre athe, tf itist 1M large 
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enough to start the lathe, and this rating of its horse- 
power may be larger than that required for the mere cut- 
ting operations to follow. If a number of lathes in a 
group are run by a single motor, the chances are that 


Type H.P. Type EP. 
ee a 1 FE SS eae 5 
SF Oe BS ise cee t one 2 ee aaa 6 . 
SB ahd SO UR. cc cccseves BM TB-IM. BBCHE.. 2c cc ccceses 7% 
2° & 2 eae ee eee ee eee 10 
TABLE I. EARLY HORSEPOWER RECOMMENDATIONS 


FOR LATHES 
Engine Lathes 
—Horsepower 


penn 
Swing—Inches Average Heavy 
2 yy 2 
14 % to 1 2 to 3 
16 1 to 2 2 to 3 
18 S te 3 3 to 5 
20 to 22 3 7% to 10 
24 to 27 5 71s to 10 
30 5 to T% 7% to10 
32 to 36 7% to10 10 to15 
38 to 42 10 +to15 , 15 to 20 
48 to 54 15 to 20 20 to 25 
60 to 84 20 to 25 25 to30 


TABLE II. PRESENT-DAY MOTOR HORSEPOWER 
RECOMMENDATIONS FOR ENGINE LATHES 











220-Voit, 50-Hp. Moror Drivine, 90-IN. 
WuHeet LATHE 


Fie. 3. 


not all the tools will be started at the same time, and 
hence the horsepower of the motor need not be as large 
as the total rating of the various tools. 

It follows that in the automatic machines, 
where groups of perhaps two to six machines are under 
the supervision of one man, the group method of criv- 


use of 


ing is well adapted. However, in the large sizes, flex- 
Axle Lathes 
Hp. 
Single 5, 71%, 10 
Double 10, 15, 20 
‘Wheel Lathes . 
. Tailstock Motor* 
Size, Inches H.p. H.p. 
48 15 to 20 5 
*Standard machine-tool traverse motor. 
51 to 60 15 to 20 5 
79 to 84 25 to 30 5 
90 30 to 40 5to7% 
100 40 to 50 5to7% 


PRESENT-DAY MOTOR HORSEPOWER 


TABLE Iil. 
AXLE AND WHEEL LATHES 


RECOMMENDATIONS FOR 
ibility and other advantages make individual driving of 
special advantage. (See “Individual and Group Elec- 
tric Drive,” by the author, Vol. 41, page 445.) 


Typrs oF Motors Best SvuItrep 

If the group method of drive is employed, the motor 
may be a high-speed and constant-speed type, the speed 
changes being made by mechanical means, namely, by 
cone “pulleys and belt shifting. This usually means a 
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smaller motor than with the individual motor applica. 
tion, not only on account of the distribution o! high. 
starting torques over many individual machines in the 
group, but also the possibility of using a smaller frame 
for a motor not possessing wide speed adjustment char- 
acteristics. For direct-current supp!y circuits, the or- 
dinary shunt motor is used, and for alternating-current 
circuits, the ordinary squirrel-cage induction motor. 

For individual motor use, two cases may be consid- 
ered, first, where an adjustable-speed motor is directly 
geared or belted to the machine tool, and second, where 
a constant-speed motor is belted to the tool. For direct 
gearing, the semi-enclosed interpole shunt-wound adjust- 
able-speed motor is commonly used with the field method 
of control. This type of motor offers wide speed varia- 
tion and high torque characteristics with low sparking 
at heavy overloads. Fig. 2 shows one arrangement for 
an adjustable-speed motor on a semi-automatic lathe 
where the motor runs constantly and is belted to the 
drive shaft through a clutch puliey. Here, on the com- 
pletion of the work, the clutch is automatically thrown 
out and a brake is automatically thrown in, which stops 
the machine instantly. Fig. 3 shows an example 
individual motor drive on a 90-in. wheel lathe; an ex- 
ample of modern practice in this line. 

Qn the other hand, if the speed changes are to be 
made solely by mechanical methods, either by a g 
box, cone pulleys or other mechanical means, then an 
alternating-current induction motor or a direct-current 
shunt motor may be used. The use of the induction 
motor ordinarily implies constant speed without the pos- 
sibility of making any speed changes in the motor itself, 


gear 




















Fie. 4. Turret Larue Fie. 5. Same Latur with 1% 
witH 4 To 1 ADsuSsT- To 1 ADJUSTABLE-SPEED 
ABLE-SPEED Motor Moror and MECHANI- 

Boutep To Toon CAL SPEED CHANGES 


whereas the shunt motor of the direct-current type, even 
when of the constant-speed type, may be equipped with 
field control which allows a small margin of speed adjust- 
ment. 


An INTERESTING PARALLEL 


Figs. 4 and 5 indicate a comparison somewhat differ- 
ent from any thus far given. These views show two tur- 
ret lathes of the same size and doing the same work. 
Fig. 4 is equipped with a 4:1 adjustable- -speed motor 
and controller and an auxiliary constant-speed pump and 
feed motor. Fig. 5 shows the same type of tool equipped 
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with a 114 to 1 adjustable-speed motor and controller 
and a special mechanical speed-changing device. Fig. 4 
represents a machine tool designed to take a motor drive, 
while that of Fig. 5 is a standard belt type machine, and 
motor drive was simply designed to suit this standard tool. 

Note in Fig. 4 the somewhat larger over-all dimen- 
sions of the adjustable-speed motor made necessary in 
order to gain a wide range of speed variation. In Fig. 
5 the motor is smaller, but the speed-changing device is 
correspondingly more cumbersome in the larger number 
of pulleys and belts. The scheme in Fig. 5 has the 
advantage then of a cheaper motor and yet is capable of 
a wide range of speed adjustment on account of the com- 
hination of pulley and belt changes and the intermediate 
changes of motor speed control. It is interesting, further, 
io note that the mechanical speed-changing device shown 
in Fig. 5 is a development made by an electrical manu- 
facturer to better adapt the motor to machine tools origi- 
nally designed for line-shaft drive. 

Figs. 4 and 5 are shown merely for what they may be 
worth to the reader in forming an opinion on the differ- 
To 
decide between these two schemes would involve a de- 
termination of the relative first and operating costs. 
5 would offset higher first cost 


ent forms of drive and speed control offered today. 


Friction losses in Fig. 


in Fig. 4 to a greater or less extent, and the flexibility 
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Cone Pulley Speeds Cone Pulley Speeds An Macimust 


Fia. 7. Dorrep Lines Suow 
SPEED CHANGES ADDED 
By Morvror 


Fig. 6. SPEED Steps, Cong 
PuLLEY ALONE, BACK 
GEAR IN 


and ease of speed control of Fig. 4 might in themselves 
“ive it the necessary advantages to offset any higher first 
cost. 


ADVANTAGES CLAIMED FoR MerecuANICAL SPEED 
ADJUSTMENT 


The combination belt drive and use of the individual 
motor in Fig. 5 is of further interest because it repre- 
‘ents one type of motor application somewhat between 
the direct-coupled motor and the line-shaft drive. It is 
perhaps of extra importance to enumerate for this in- 
termediate device the various advantages offered for its 
ise on the basis that these same general advantages 
would tend to cover any form of mechanical speed ad- 
Justment suggested as a substitute for the adjustable- 
speed motor, 
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Of 23 items claimed for one mechanical speed changer, 
we quote eight which seem to apply with special force 
to the mechanical than the electrical 
method. In presenting these features, it should be 
plainly stated that as many, or possibly more, points 
might be advanced for electric motor speed control rather 
than the mechanical means. As the electric control of 
speed has been thoroughly treated in a previous article 
(see Vol. 41, page 533), it is in place to take up this 
other side to give a broad view of the situation. 

The eight points are: (1) employment of a standard 
constant-speed motor, (2) can be readily attached to new 
or old tools, (3) has the advantage of belt flexibility, 
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Fig. 8. SprEEep STEps, 
ConE PuLuey, Back 
Gear Our 


(1) removes the vibration due to gears, (5) avoids gear 
breakage, (6) enables fine work after bearings are worn, 
(7) motor on floor (as in Fig. 5) causes less vibration 
than when on tool (as in Fig. 2), (8) has the advan- 
tages of belt drive as well as those of individual direct- 
connected motor. 

These features are of interest even if opinions differ 
as to their complete worth as an argument tending to 
outweigh the advantages of direct-connected motor drive. 


LATHE Spreep STEPS 


As a remarkable illustration of the added flexibility 
in speed control, even where the adjustments of the 
motor are limited, take the case of the me- 
chanical speed changer shown in Fig. 5. The motor 
used is assumed to be 2:1 and a five-siep cone pulley 


we shall 


with back gear is used. Fig. 6 indicates the speeds ob- 
tainable with the mechanical device only and back gear 
in, and the distinct steps from one speed to another are 
shown. Fig. 7 shows how the speed steps are smoothed 
out by the use of the available motor speed adjustments. 

Fig. 8 shows the same tool speed characteristics for 
the direct spindle drive and back gear out, while Fig. 9 
shows the smoothing out effect of the motor speed ad- 
justments. These items are of unusual importance to 
the driving of lathes in general, as pointed out in a 
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previous article (see Vol. 41, page 533). To be able to 
secure the proper speed, increases the output, and is 
made possible by the motor as in no other way sug- 
gested thus far in machinery practice. 
& 
The Machine-Tool Market 
By ENTROPY 


Two kinds of business are necessarily hard hit by the 
present disagreement in Europe; one, that dependent on 
the importation of the main supply of materials from the 
beligerent countries, the other, dependent for its market 
on those same countries. The machine-tool business 
does not come under the first heading but the machines 
exported to those countries are much greater in num- 
her than many realize. After the fighting is over, there 
will probably be much to be had that will be worth while, 
but that is another story. As we have already pointed 
out there is business that is well worth while in South 
America, in portions that are stable and no longer sub- 
ject to over-night revolutions. 

Nor is the machine-tool business dependent on a for- 
eign supply of its principal materials. It may be neces- 
sary to paint with shorter-haired brushes than we like 
and we may have to pay more for chemicals for heat 
treatment of steel but such annoyances can afford no ex- 
cuse for the blues. 

The machine-tool business is peculiar, in that it de- 
pends on everybody else being busy to give it a start. 
In a way this is the fault of builders who have made a 
practice of designing a line and building it and then 
looking for a customer. Customers have been com- 
plaisant and have taken what was offered when they had 
to have it and have let the buiiders severely alone when 
they could. The reverse of this process appears to be 
coming. In such lines as envelope machinery, wire mak- 
ing and forming, and in many other lines similar to 
machine tools there are people who are constantly 
seeking out ways to build, cheaply of course, machinery 
which will make it necessary for manufacturers to scrap 
their present equipment. 


Wuat Is tre Excusg ror A STANDARD LATHE 


It would probably give a manufacturer a serious shock 
to have some builder of machine tools come to him and 
ask for the privilege of putting into iron and steel some 
idea which he might have. There is no more reason why 
there should be a standard lathe that has not changed ma- 
terially in design in, the past 30 years than there is 
that there should be a_ standard envelope machine 
or a standard rolling mill that can be bought in the 
open market. We feel strongly that the time is ripe 
for a change in methods and an excursion into the field 
of the man who buys and a consideration of his present 
needs not too strongly tempered by a desire to create 
a second-hand market. 

In other lines a man buys a machine because he is con- 
vinced that if he does not, his competitors will put 
him out of business, or because he can see that the new 
machine will make it profitable to scrap his old ones. 
He does not look on any such equipment as a tangible 
asset. He is not troubled about depreciation, because he 
says goodbye to his money when he buys equipment. He 
may wish that things would stand still long enough for 
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him to get one set of machines worn to a bearing before 
he had to throw them out, but that is only when he has 
just seen a competitor beat him to it. When he vets the 
new idea first there is not much danger of his deploring 


the march of progress. 
Tue INTELLIGENT Critic oF MACHINES 


Machine design can well be a composite, fact, it 
usually is by the time it is complete. The man who uses 
a machine to make a product is the one most able to make 
intelligent criticism of its action. He may criticize it 
in a way that seems unfair to a machine-tool builder 
but if it seems unfair it is a pretty good indication that 
there may be something there that is worth looking into, 
It may be that if the machine were not quite so well built 
he would feel safe in entrusting it to a lower-priced 
man who might get more work out of it than a machinist 
who had been trained to respect and care for a ocd 
tool. It may be that he needs only a fraction of the at- 
tachments that the maker furnishes, and it may be that 
he feels just like a man who has a preference for tailor- 
made clothes, even when he half suspects that his tailor 
really takes a ready-made suit and works it over a 
trifle. 

Machine tools then should be machines that serve the 
purpose of the user with but little regard to whether they 
serve the purpose of his competitor or not. A standard 
lathe, a standard planer is a jobbing-shop tool, and not a 
manufacturing tool unless it happens accidentally to fit 
in with the plans of the manufacturer. As conditions 
are now, it is a very large manufacturer who has the 
temerity to approach a machine-tool builder with a sug- 
gestion of his own as to the design of the machines that 
he shall buy. Some day we expect to see that reversed, 
and we cxpect to see the machine-tool builders going first 
of all to the users of their product for ideas and consult- 
ing them all the time until the complete machine is work- 
ing in the customer’s shop. 
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Diagonals of Squares 
By E. P. THorsein 


The accompanying table, giving the diagonals of 
squares, has proved handy to our draftsmen and may prove 
handy to others. 


Side Diagonals Side Diagonals Side Diagonals Side Diagonals 
*y 0.044 13 2.475 3} 4.949 5} 7.425 
is 0.088 113 2.563 i's 5.088 Bye = 7.513 
H 0.177 lj 2.652 33 5.126 5} 7.601 
3 0.265 1} 2.740 3 5.215 bys 7.689 
1 0.354 2 2.828 33 5.303 5} 7.408 
5, 0.442 2J5 2.917 3H 5.392 5% =: 7.866 
} 0.530 2h 3.005 34 5.480 53 7.955 
Js 0.619 23; 3.094 3E 5.508 5 8.043 
} 0.707 24 3.182 4 5.657 54 8.132 
%, 0.796 25, 3.270 4i5 5.745 5 8.220 
; 0.884 2} 3.359 4} 5.834 5} = 8.308 
ik 0.972 2% 3.447 47, 5.922 SE = 8.396 
: 1.061 2} 3.535 4h 6.010 6 8.485 
rf 1.149 2% 3.624 45 6.099 Gi, =: 8. 563 
i 1.237 2} 3.712 4} 6.187 6} e-oan 
if 1.326 24 = 3. 801 4, 6.275 6 8.750 

1 1.414 23 3.839 4} 6.364 6} 8. 838 

ls 1.502 213 3.977 4% 6.452 Gy =: 8.928 

1} 1.500 2} 4.066 4 6.541 6; 9.015 

17; 1.679 215 4.154 4 6.629 be aa 

1} 1.768 3 4.243 4} 6.718 63 oa 

1% 1.856 3% 4.331 44 6.806 ane 

13 1.945 3} 4.419 4} 6.894 o 6a 

1y; 2.033 33; 4.508 415 6.983 6H ).a0e 
yé 1 > - : 9.535 

1} 2.121 3h 4.596 5 7.071 Se fa 

1% 2.210 3% 4.685 Bis 7.158 {re 

1} 2.298 3} 4.773 5} .248 6 ail 

1k 2.386 3y%5 2 4.861 Bak 7.336 6} 


Diagonals = Side X 1.4142 
DIAGONALS OF SQUARES 
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By JAMES 


SY VOPSIS—The stresses which affect jig and fixture 
design are analyzed in a. simple manner, a milling fixture 
ae laken as an. example. The various stresses exerted 
on he firture elements are disc ussed and lhe methods of 
figuring the slrength of the parts to resist them are 
given in detail. 

| es 

In the design of jigs and fixtures, an elementary analy- 
sis of stresses, and a few simple calculations are of con- 
siderable assistance in giving an assurance that undesir- 
able effects will not appear when a device is put into use ; 
it is quite common in looking over equipment of this 
dass to find stripped threads, crooked bolts and bent 
clamps, together with weak driving parts. 

While it is not necessary to enter into an extended in- 
vestigation of static and dynamic stresses, a few simple 
calculations will give an idea of the stress distribution 
due to load as well as save time and trouble. 

These articles have a two-fold purpose in this connec- 

F-Driving Gear. 
C-Thrust Rod 
B-S/ide carrying fest piece 

















D-Sleeve. H 
L ~ a A-fixture Base 
ile Gg rte ‘A, clamped to Table 
Le < 2 a, 3 
G Miller Table 
clamped fast 
= k K-Bel/ Crank or stationary 
Am Ma 
| 
+I 
— cn 
ale Platform 
Fic. 1. Dragram AND ARRANGEMENT OF Parts 


tion ; first, the method of making elementary stress calcu- 
lations for fixtures is presented for two types of device, so 
selected that a large number of stress calculations as 
applied to fixture design are brought out, and following 
this some remarks on a series-of tests carried out on a 
miller for the purpose of finding out what stress a mill- 
ing cutter creates in its operation, 


ANALYSIS OF THE MILLING FIXTURE 


The lirst device to use as a problem in design is the 
fixture which will later be introduced in making the 
tests mentioned. The device consists of a base A, Fig. 
1, which is bolted to the miller table, the table being 
clamped in the knee slide, and the knee clamped to the 
column: in this base is fitted a slide B, which carries 
the test piece; this slide bears against the thrust rod C, 
Which slides in a sleeve J); the thrust rod C is threaded 


into the driving gear F and this latter gear has a face 
hearing against the end of the sleeve D; this sleeve is a 
free fit in the bearing @, and is connected to the bell 
crank A’, by means of the link LZ; the bell crank trans- 
mits the load to the platform scale M from which the read- 
ings ar taken. It will be seen that this permits a de- 
termination of the load produced by the cutter, with suf- 
*Director, Wliliamson Free School of Mechanical Trades. 
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Stress Calculations as Helps in Jig 
and Fixture Design--I 


A. Pratt* 


accuracy for practice. The feed was obtained 


ficient . 
bv means of the hand crank //, this being revolved the 
necessary number of times per minute to give the re- 
The halftone, Fig. 2, shows the fixture. 


and the parts are lettered as in Fig. l. 


quired feed. 


Usinc ELEMENTARY ForMULAS 


In carrying out the calculations, an elementary know!- 
cdge of the strength of materials is necessary; the ability 
to calculate column and beam stresses, as well as a fa- 
miliarity with tables of properties of sections; in this ar- 
ticle no development of formulas is introduced, but 
should the reader wish to study this subject as applied to 
machine design, he is referred to the “Handbook for Ma- 














ARRANGED FOR TEST 


Fig. 2. MILLER 
chine designers and Draftsmen,” by F. A. Halsey, pub- 
lished by the McGraw-Hill Book Co., New York City. 
In designing a fixture of the kind we have in mind, 
the logical starting point is the cut; now in a milling fix- 
ture we must consider the width of cut, speed of cutter 
in feet per minute, and the feed in inches per minute. 
It is planned to test both cast iron and machine steel with 
the under 
known at present, machine steel will create a greater 


fixture consideration, and since, so far as 
stress than cast iron, the design is based on openhearth 
find it 
take a cut 4 in. wide, and further shall use high-speed 
steel cutters, so a cutting speed of 70 ft. per min. may be 


used, and a feed of 15 in. per min.; in considering each 


machine steel. We may possibly necessary to 


feature of the design, a factor of safety must be intro- 
duced; as to its numerical value opinions vary, but the 
following have been found to work well, and will be used 


in the present case. 
Factors of SAFETY 


For floating devices, that is, those designs which must 


admit of some free movement while under stress, us¢ 


factors of from 15 to 20. 
For moving parts, as boring bars, cutter arbors and 
the like, use factors of from 10 to 12. 
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For solid parts which do not move, such as clamps, 
holts and the like, use factors of from 8 to 10. 

Holding devices, such as setscrews, where the element 
is in compression, use only factors of from 11% to 3. 

The reason for a range in these factors is that we 
may have varying conditions coming under each general 
heading; thus it may be necessary to design a floating 
fixture, which will be subject in some of its parts to 
only a slight variation of stress, then the lower factor 
may be used; again the design may be for general use, 
some details of which we are unable to determine at the 
time of designing, and the larger factor will then be 
introduced. The same reason may be assigned for allow- 
ing a range of variation urder the other headings. 

Now as to the material in which we are working and 
the conditions of the eut. 

The modern milling cutter is supposed to have a shear- 
ing action, and we will assume such to be the case; keep 
in mind the fact, however, that this reasoning does not 
apply to all types of eutters, as we shall see when con- 
sidering the boring fixture design, where the material is 
assumed to be crushed because of the use of a flat-faced 
cutter. If the material is sheared off, we must know the 
ultimate shearing strength, so for openhearth machine 
steel we take this value at 45,000 Jb, per sq.in.; with a 
feed of 15 in. per min., cutting speed of 70 ft. per min., 
width of cut of 4 in., and a eutter 3 in. diameter, having 
a tooth of %4-in. pitch. The area of metal acted upon by 
each tooth is 0.036 sq.in., which value is obtained as fol- 
lows: 


Amount or Metan Removep 


A 3-in. cutter must make about 100 revolutions to 
produce a surface speed of 70 ft. per min.; this cutter 
may be assumed to have 18 teeth, considering average 
practice, hence there will be 18 applications of the tooth 
to the metal for each revolution of the cutter, and for 
100 revolutions there must be 1800 such applications; 


now these are made while the table is moving 15 in., so 
each tooth must care for 1/,.,, of 15 in, = 0.009 in. of 


thickness; this chip is to be 4 in. wide, so the sectional 
area is 0.056 sq.in. 

We must remember that this thickness 
tooth engaged in cutting, so that if the chip is deep 
enough to permit more than one tooth to cut at a time, 
this value must be multiplied by the number of teeth eut- 
ting to get the net area acted upon; this is quickly ‘de- 
termined by striking a circle of diameter equal to the 
outside diameter of the eutter, drawing a tangent to it, 
and Jaying off on a line perpendicular to this tangent a 
distance equal to the maximum depth of cut, and draw- 
ing a line parallel to the tangent, so that a portion of it 
will subtend an are of the circle drawn; the are lving 
hetween the two lines shows how many teeth are cut- 
ting (see Fig. 3). 

In the present case, we know that the machine tool to be 
used will not permit a cut of more than 14 in. depth, and 
from such a layout as described we find that this permits 
action of only one tooth; this being the case, we can easily 
find the stress created by the cut, based on assumptions as 
presented, and it is 

45,000 & 0.036 = 1620 7b. 
which, for practical purposes, we call 1600 Ib.: this is the 
stress which is assumed to move the piece lengthwise, or 
to lift it from the holding device. 


is for each 
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The first feature we will consider is the slide for carry. 
ing the test piece; let us plan to hold this with round- 
pointed setscrews and assume the strength of stich to be 
the same as bolts of equal size; a round-pointed setscrew 
has held 2000 Ib. (see Kent’s Mechanical Engineers’ 
Pocketbook, p. 1278) and as we have 1600 Ib. to hold 
with a factor of safety of 3, we must sustain 4800 Ib., so 
three setserews will be used; 14-in. screws will be suffi- 
ciently strong as reference to tables of bolt strength will 
show. 


CALCULATION OF FrxtureE ELEMENTS 


These setscrews will be set in a rib cast on the test- 
piece slide as shown at A, Fig. 4, and this rib is the 
next caleulation of which we will consider: 
we. treat this as a cantilever beam of length equal 
to the distance from the inner bottom face of the 
slide to the center line of the setscrews B and width 
equal to the length of the slide, Fig. 1, that is 4 in.; B = 
*% in. and O = 4 in., both of which dimensions are deter- 
mined by the size of the piece to be operated upon; the 
stress to be cared for, assuming the same effect to be pro- 
duced by the cutter as to lifting that is generated, caus- 
ing the piece to move lengthwise, is 1600 Ib.; length of 
beam 3 In.; breadth, 4 in.; the design formula for a can- 


stress 


tilever Is: 


7 


S — Safe fiber stress of material used: 


.= Section modulus, which, for a rectangular 
. bh? 
beam, is 3 
6 


b = Breadth of beam; 
h = Weight, or depth, of beam; 
M =uw!il (maximum bending moment) ; 
w= Load in pounds; 
7 = Length of beam in inches. 
Safe fiber stress for cast iron is taken at 3000 Ib. per 
‘ollecting all known numerical values, we have: 
S = 3000 Ihb.: 
b= 4 In.; 
h = To he determined; 
w = 1600 lh.: 
{= *) in. 
Introducing in the formula gives: 


vt 
. 
~ 


» 


3000 X iad = 1600 X 3 


or 
2000 h? = 1200 
or 
h = 43 in. 
The rib should then be 43 in. thick, so far as 18 


duties as a beam are concerned, but we must nol forget 


that this element must act as a nut for the three set- 
screws we have just designed; if this rib were of ma- 
chine steel, it would be the same thickness as a standard 
nut, namely, about 14 in., but cast iron is not as strong 
in shear as steel, and to give the same strength in a cast- 
iron nut as we have in a steel one, we must make 11 
about two and one-half times as thick, or, to care for the 
stresses in the setscrews, we must make the element under 
consideration 114 in. thick; the back rib C, Fig. 4 W° 
will make the same thickness as the front one, 2 it will 
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in the same way, setscrews being used at both 


place f necessary. 
DIMENSIONS FOR LuG 
The next feature is the lug on the slide, as shown at 
D: ihis is of cast iron, subject to a load of 1600 Ib., to 


he equally divided between the front and rear lugs, length 
Before we can assume a point of load ap- 
this section as a beam, 


To lye I in. 
plication for the treatment o 
we must know what area is necessary on the surfaces, 


fo 


that it may do satisfactory work as a bearing; bearings 
of the sort to be considered should safely carry 175 to 
lb. per sq.in. of area without undue friction, and 
as we must carry 1600 Ib., be between 
10 sq.in.; we will make these lugs 114 in. wide, 


200 
the area should 
§ and 
giving 10 sq.in. of area on the combined surfaces of the 
two lugs. 

Now as to the thickness of these lugs, we will assume 
the load applies at one-half its width from the point 
of junction with the body of the slide; this width we 
have already found to be 114 in., so the load is applied 
at 54 in., or 0.62 in, from the junction, as indicated by 
E; treating this as a cantilever, we have a load of 800 Ib. 
on it, and keeping in mind the fact that we have here a 
floating element, and use a factor of safety of 15, the 
ultimate strength of cast iron in tension -being taken at 
30,000 Ib. per sq.in., S becomes 2000 Ib. per sq.in. for use 
in the formula already given in connection with the pre- 
vious case. The calculation is the same as already given, 
and with the numerical values just presented, introduced 
in the formula, we find a thickness of D equal to 5 in. 


necessary. 
Tue Fixture Base DATA 
The fixture base A, 
if 54 in. is thick enough for the lug on the slide, it may 


Fig. 1, has no new stresses, since 
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length of this piece is 12 in. and the load is 1600 Ib.; 
the stock from which the piece is made is openhearth 
machine steel. It is supported by bearings at both ends, 
so it may be treated as a column, fixed at both ends; the 
follows: 


AS 


P = 
1+ 
> 
column formula to be used is as follows: 
?? = Safe load in pounds ; 


A = Area of column section in square inches; 

S = Safe fiber stress on material used as column: 

) = A constant: for this particular design it is 
shoo: 

/= Length of column in inches; 

r= Radius of gyration; 


numerical values are: 
Il? = 1600 lb.: 


our 


A is unknown: 
S 6000 Ib.: factor of salety, 8; 
() 5 sim : 

{= 12 in > 

ee 
' 16” 


values of Y are given .n most books on design for vari- 
ous types of columns, while the value of the square of 
the radius of gvration is found in tables of properties 


of sections. 


Introducing numerical values, we have: 


16 6000 A 
600 = 
| . 144 
] a »°2 000 De 
16 


solving for ), keeping in mind the fact that A is a 


function of D, we will find that a value 





A L\ re > ; 
/ of 34 in. for D will balance the equa- 
gy tion with sufficient accuracy for the 
v} i , : , . 
S| 2° work in hand; this rod is to be thread- 
paz © ed and the above diameter must be that 
é ; (2 sie 6 | . + 
Sot Screws4.n 82 wd! of? at the bottom of the thread. From a ta- 
1 Rel Screws A Cx. . S} \ . - . . ° ° 
B-3- + ) S| ble of U. S. Standard threads, it is 
NN* 4 D ©) . . . ~- . 
core wes found that a screw which is ¥ in. out- 
Ac thesig mnbora tani rica 0 600 ib. from Cutter side diameter, must be about 34 in. at 
ction FIG.5. STRESS ON L P ; ; 
, a cataat sustenemen tk the root of the thread, so this rod will 


DETAILS AND RESULT OF TEST 


be used for the clamping lug, by means of which the 
base is clamped to the table; the gib which holds the slide 
down will be made the same thickness as the slide lug, 
and the screws to hold.it are the same in number and 
diameter, as the setserews used to hold the test block, 
this being in line with the reasoning that the stress tend- 
ing to lift is the same as that tending to move the piece 


lengthwise; we used three setscrews, however; plainly 


We cannot use three gib screws, two on one side and one 
on the other, so we use two gib screws for each gib, 1% 
m. dian eter; for holding the base to the table, use two 
Yen. holts, since two such will have about the same 
combined area as the three setscrews holding the block 
m the slide. 

_The ext feature for consideration is the thrust rod C, 
Fig. 1, which must be designed as a column; the free 





The 


is made the same sec- 


be made 7% in. outside diameter. 

sleeve D, Fig. 1, 

sectional area as the thrust rod, since 
the the will 
be made 114 in. outside diameter, and drilled with a 7%- 
in. hole, through which the thrust rod may slide; this is 
not threaded. The gears, by means of which the feed is 
obtained, will not be calculated, as this featwre comes up 
for consideration in che problem of the boring fixture fol- 
lowing, and one calculation of gearing is sufficient for 
purposes of illustration ; one of these gears is threaded on 
the thrust screw, and the other fitted on the vertical 
stud of the bearing G, so that by turning the crank H, 
motion is given to the mating gear, which, being 
threaded, forces the thrust rod forward. 

The link connecting the sleeve and bell crank (see 
L, Fig. 1), is treated as a square-end column relative 
to a horizontal plane, and a pin end relative to the ver- 
tical plane, because it cannot turn horizontally, but is 


it transmits stress as screw: it 


same 





























free to swing vertically ; this link is 12 in. long; there is 
no new feature of calculation, the sy ia the same 
as was carried out on the thrust screw, except that we 
are designing a rectangular instead of a round column. 
We find that a section %4x1 in. will do the necessary 


work, the larger dimension being vertical. 
DESIGN OF TITE PIN 


The pins through the link end and bell crank are in 
double shear, and the material is O, II. machine steel. 
Taking the strength at 50,000 Ib. per sq.in., and the load 
at 24,000 Ib. (actual 1600; factor of safety 15), we will 
need a total area in shear of about 0.5 sq.in.; the pin is 
so the actual sectional area need be but 
0.25 sq.in., and a diameter of 5g in. will meet the re- 
quirements. The bell crank is designed as a cantilever; 
with a length of arms 43 in., load 1600 lb., it was made 


in double shear, 


2 in. thick by 8 in. wide at the hub, and made smaller in 
width near the end, since no bending moment of any 


amount is effective here, and if we design to take care of 
shear at this point, we have all that is 
The crank may be designed with a web, as the section at 


done necessary. 
the center is of little value so far as stresses in tension or 
compression are concerned. The supporting pin for the 
bell crank at VW, Fig. 1, must carry a stress as indicated 
in Fig. 5. Following the 
connection with the link pin, 


same line of reasoning as 


used we find that a *4- 
in. diameter will meet all requirements. 
This the list of essential 


this fixture. 


completes calculations for 


Turntable for Narrow-Gage 
Shop Tracks 


By F. W. Sinmon 
Tn almost every works there are turntables “good.” 
“indifferent” and “bad, usually bad, thes gre ¢epner- 
ally nade hy men whe evidently believed that if they 


load on a point the turn- 
So. they have in 


could coneentrate the whole 
he frictionless or nearly SO, 


the turntable on a central point and 


table would 
various ways “lung” 


~. L ” 4 " . 
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provided side supports for use when the cars are being 
pushed on or off the turntable. 

Now, in the rush of everyday business with only labor 
ing help it is not practical so nicely to center the load 
on the turntable that it may be said to be balanced, for 
it often takes the united efforts of more men to turn the 
loaded turntable than to move the loaded ear. 





Lb. of sont 
ab. oO per Lb., Total 
Material Cents Cost 
1 steel ring 4x11 in. by 13 ft....... 122 2% $2.75 
Punching and riveting............ 0.85 
1 eter roller center 4 in. steel plate 15 2% 0.34 
EF CR SEE rr eee 1.95 
8 radial bars 4x1\4x24 in........... 17 2y, 0.38 
nd cutting and punching...... 0.97 
BS weGies TOGR TBEE BM. oc ce ccs eees 21 2% 0.48 
Labor, cutting and threading..... 1.08 
32 hot pressed hex. nuts with pins.. 7 5 0.35 
er Perr rrrere 1.11 
eS ee ee 10 2 0.80 
Ce DRO osc inwcedaneer ee 1.80 
1 center pin 1/3x12 in. cold rolled... 10 3 0.30 
1 cast-iron track ring.............. 150 2 3.00 
SE aie ina hate ee aie hare’: Adie wd lal 0.85 
E SRG Ter es BOW MORES. ccc cccsecwsssan 100 2 8.00 
OES erect eer 1.42 
Assembling and fitting up.......... 1.18 
PE Sc Vadbee Sara sennwabeees 0.22 
RS ae Ware atria distin aie tie a aah 782 $27.13 
Excavating, concrete and erection...........6%6. 4.93 
OI Th in ids eo EI $32.06 
If one-tenth cost of patterns are added.......... 1.14 
Making a grand total cost in place........... $33.20 


MATERTAL AND COSTS OF SHOP TURNTABLE 


In the turntable shown in the accompanying illustra- 
tion the theoretical axiom that if the whole load could be 
concentrated on a point the turntable would be friction- 
less, has been laid aside for the more practical considera- 
tions to be met. These are really low friction through a 
long life, stability when in use, simplicity and low eost 
of construction, which will be apparent upon looking 


over the drawing, and T am sure, readily agreed to by 
anyone who will use a few of these a year alongside of 
the styles now commonly in use, 


The outside ring may be a sheet of cheap tank steel 
about ;4; in. thick riveted or bolted at the lap. Everything 
else is made so clear by the drawing (for the particular 
size shown) that no further comment necessar\ 
more than to remark that probably the costs may interest 


seems 


many of your readers and are therefore given in detail 
in the table. 


In a paper presented before the engineering section of 
Science, at 


the British Association for the Advancement of 
Sydney, Australia, dealing with the distribution of stress 


in materials and modern methods of its experimental de- 
rermination, the optical method of examination by polarized 
light of stressed models of transparent materials was dealt 


with. These optical experiments afford an independent means 
of examining the alterations in stress intensity produced 
by discontinuities, and the results are found to agree re- 


markably well with those obtained from the theory of elas- 

The stress at the boundary of a small cylindrical hole 
plate has been found to be almost exactly three times 
the stress in the full plate. In the ease of a rivet just fill- 
ing the hole and exerting no tangential effect at the boun- 
there is a lessened tension stress across the minimum 


ticity. 
in a 


cary, 

section at the boundary hole, accompanied by a marked ra- 
. . . » r 
dial tension. The effects of groups of rivets such as occu 


boilers and structural members of all kinds, af- 


further inquiry. The case of the load 
plate with various amounts of 
overlap has been examined and the stresses around the icien 
holes have been measured with fair aceuracy. Other wget 
esting cases of discontinuity in structure are afforded by 
engine hatchways, gun turrets, funnel openings and the like 
in ships’ decks, and some progress in this direction has been 
made by experiments on model decks subjected to loads like 
those produced when a vessel meets the waves due to & 
head sea. 


in bridges, 
ford ample scope for 
applied by one rivet to a 
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Further Method's in the Napier Shop 


By Frep 


SYNOPSIS—Profile and continuous milling; method of 
flooded lubrication for drilling and cutting; grinding 


and culters: die casting and Brinell lesting, are 


Wor 
descr f, 
e 

In this article further methods in vogue in the shops 
of the Napier Co., Acton Vale, London, including milling 
cutting and grinding, will be presented. 
A simple and ingenious method of milling the flash 
in from drop-forged crankshafts is shown in Fig. 1. 
1 is fastened to the miller table and carries 


or 
The fixture . 
the former plate B. The long turned ends of the crank- 
shaft are held in the bracket at the right. the other end 
heing supported on the center at the left. The clamp 
( holds the center bearing firmly on the raised button 
shown, and prevents spring under the action of the mill- 


ing cutter. 


a) ; st 





AM.MACHINIST 


Fig. 1. OUTLINING A CRANKSHAFT 


COLVIN 

With the crankshaft in place, the milling spindle is 
lowered until the plain end or pilot of the milling cutter 
can touch the former # and the work table is then ma- 
nipulated by the operator so as to make the cutter follow 
This 
makes it easy not only to smooth up the forgings but 
to get 
later, 


the contour of the former and of the crankshaft. 


them uniform, which aids in the balancing 











Fia. 2. 











Fie. 4. Drintina Worm Gear 
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BALANCING WuipE-Facep FLYWHEELS This mills the inner radius of four pieces at one s tting, 
The balancing of flywheels is interesting, largely ow- the pieces being located by the knurled plugs shown oul 
ing to their wide face, which is of steel, on account of held by the straps on each side. This method jis also 
its high velocity. A Norton machine is used and the used on a variety of other work. 
error of assuming that a piece of uniform section must A somewhat unusual way of locating work in a boring 


be in balance is clearly shown. fixture is shown in connection with the crank-case fixture 

The wide rim to the flywheel distributes the chances in Fig. 3. In this particular case, the crankshaft bear. 
of being out of balance over a considerable area and it Ings are to be bored and it is hecessary to get them in 
often becomes necessary to remove weight from various line with the center of the engine base or crank case, 


positions across the face of the rim. This is done by drill- whichever we choose to eall it. 











Fic. 5. Bortne A FLoopep Brake Drum Fic. 6. Trestrna Stanps ror TRANSMISSION UNITS 

















: Fie. 7. GrinpiInc THE Worm Fic. 9. Large Currer GRINDER 
ing in from one side to the required depth and then plug- A center line is scribed on the outside of the crank 
ging the outer end of the hole so as to leave the cavity case and the case set to these marks by means 0! the lo- 
in any desired position. cating fingers, A and B. At the same time the third 
= finger C indicates the position of another point. he 
Continvous MILLING case is then clamped into position and bored. ‘This makes 


‘ . ° . . ° . 5 . ~9at- 
Considerable attention has been paid to continuous an easy and accurate way of locating an awk\ ard_cast 


milling. One of the many fixtures is shown in Fig. 2. ing in a fixture. 
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FLoopED LUBRICATION OF Work 


Two good examples of flooded lubrication for cutting 
tools ave shown in Figs, 4 and 5, 


The first is a drilling jig for fastening the worm driv- 


to the rear axles, and the nine holes are drilled 


| 


ing gear 














Tor Wer Curtram Dust Carcner 
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rim is kept full of lubricant so that the drills are always 
flooded while at 


The other case is the brake drum shown in 


work, 

Fig. 5. 
This is of pressed steel and is bored out true and smooth 
Substan- 


for the expanding brake sho a 1yy means Oo a 


tial boring head on a heavy spindle drill. By making a 
tight joint where the brake drum fits the table, the drum 
is kept full of soda water so that the cutting tools are 
always submerged as shown, 


The different units of the driving mechanism are all 




















Fia. 12. Leap Hammer MoL3p 








Fia. 10. 





at one 
edges. 
dril] i 


Tn ( 


The jig consists of two square plates with raised 
le lower one having feet to allow room for the 
break through without touching the table. 


eration, the shallow pan formed by -the raised 





SAMPLES OF THE Dre CastTinas MaAprE 





IN THE Napier Sriops 


tested separately before assembling for the final tests. 
Fig. 6 shows some of the gear boxes heine tested under 
power before being coupled to the motors as in the com- 


plete power unit, 
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The motors are tested separately and as in a number 
of other cases, gas is used to a considerable extent on ac- 
count of the high cost of petrol or gasoline. The final 
tests, for carburetor adjustments, and the like are made 
with the fuel which will be used in actual service. 

GRINDING THE WorM 

As before stated, the worm drive is used, a hardened- 
steel worm running in a bronze gear wheel. The worm 
is ground after hardening as shown in Fig. 7, the 
straight side of the wheel being used as the worm is of 
the straight-sided tooth form. This is a rapid-pitch 
worm with multiple threads, as can be seen. There is 
still some controversy in England on the driving ques- 
tion, some of the best makers being strong advocates of 
the worm, while others, also with excellent reputations, 
adhere to the bevel gear. The great advantage of the 
situation is that it demonstrates that good cars can be 
built with either method of driving. 

An interesting application of the wet-curtain method 
of collecting the dust from a grinding machine is shown 
in Fig. 8. A wooden framework is placed at the end of 
the machine and supplied with a galvanized-iron trough 
and a roller curtain. 

The curtain can be wet to any desired extent and a 
newly wetted surface presented so as to catch the chips 
as they fly from under the wheel. 

GRINDING Lance CUTTERS 

A cutter grinder for large milling cutters is seen in 
Fig. 9. The wheel is carried on a traveling head of the 
is closely guarded as can be seen. 


shaper ram type an 
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bination of the angle with the axis of the cutter head and 
also from cutting the slot tangent to a good-size:! circle 











Fie. 13. Brinett Harpness TESTER IN INSPECTION 





Room 
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Fie. 11. Were tHe Beartnes ArE BABBITTED 


The cutter itself is interesting on account of the acute 
shearing angle which the cutting edge gets from the 
manner of inserting the teeth. This comes from a com- 


*, 


wa 
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around the center, instead of radially. This points the 


2 . . . 1, 
outer end of the cutting edge forward and gives th 
while the angle of the cutter gives a top rake to 


» shear, 
the cut- 
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This, as well as the method of fastening, 


ting cage. 

which forees a portion of the cutter head itself back 
agai the cutter by means of a taper pin in a slot 
ahead of the cutting edge, has been found satisfactory. 


The Napier Co. makes most, if not all, of its own die 
castings. Some of the parts made, as well as the dies used, 
are shown in Fig. 10. These include pump bodies for 
forcing lubrication to the main bearings, hub caps and 
other small parts. Wedges seem to be the favorite meth- 
od of holding the different parts of the mold together, 
these being easily fitted to work through slotted pins 
or rods. Hooked plates are also used to hold pins or 
other inserted parts. 

In this same department the bearing boxes are bab- 
hitted as in Fig. 11. which 
were previously referred to, can be plainly seen here. 
Half-round mandrels or forms shape the inside of the 
box, the brasses being held in position so as to make the 
habbitt lining of uniform thickness. The table has heen 
fitted for another purpose with a rack-and-pinion move- 
ment somewhat similar to the one shown in Fig. 12. 

This one is for casting lead hammers and is very easy 
The loose half of the mold A slides on the 


The notches on the brasses, 


to operate. 
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two round rods shown at B, under control of the rack C 
and the pinion D below, this being operated by the han- 
dle F at the end. 

The hammer handles are simply pieces of pipe which 
are perforated near the end, and then clamped in place 
the two halves of the shown at F. 
The molten lead is then poured down through the handle 
where it flows out through the perforations and fills the 
mold. Separating the two parts of the mold by means 
of the rack and pinion, allows the hammer to be removed 
and a new handle put in place ready to repeat the opera- 
tion. When worn too badly to use with safety, the old 
lead is melted off and a new hammer cast on the same 
handle. 


The Brinell method of testing metals is largely used in 


between mold as 


the motor industry, one of the machines being shown 
in Fig. 13 in a corner of the testing or “viewing” 
at the Napier plant. This is not confined to testing steels, 
either soft or hardened, but is utilized for testing the 
hardness of cast irons, bronzes and other metals. One 
good point of the test is that it leaves its mark on the 
piece tested, where it remains to be read at any time by 
anyone provided with the necessary apparatus. 


room 


Making Steam Headers and Separa- 
tors by the Oxyacetylene Method 


By 


SYNOPSIS—Some units of large size manufactured by 
the oxyacetylene method, are here described. A receiver 
of 46 in. diameter and another of 30 in. are especially in- 
teresting. The parts united are formed to a “bell-mouth” 
shape, which enables a stronger and neater joint to be 


made. 


Some headers of large size, lo which the outlets 


ROBERT 





MAWSON 


are welde d, and Some small AIr-s¢ rvice piping, lo wh it h the 
flange sare unite d, are also shown. 
% 
In the making of steam headers and in similar work, 
the oxyacetylene cutting and welding torch is being used 
to good advantage. These parts, which were formerly 








Fie. 1. A Wexpep Receiver 

















Fic. 2. WELDED SEPARATOR 
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Fic. 3. 


joined by couplings and rivets, are now being made by this 
later method, with the result that the manufactured prod- 
ucts are neater in appearance, stronger in service and less 
liable to troublesome joint leakage. Furthermore, parts 
which, owing to their design, it would be impossible or dif- 
ficult to manufacture by the old method, can now be 
made with commercial success. 

The W. K. Mitchell & Co., Ine., 
are making a variety of these steel parts, some of which 
receiver) with 
which has manufactured by the 
The body of the part is 36 in. diame- 
uw 22-in. side 


Philadelphia, Penn., 


are here shown. Fig. 1 is a view of a 
a Y-outlet, 
welding method. 


ter with a 30-in. outlet, a 30-in. Y-outlet and 


been 
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WELDED STEAM MANIFOLDS 


Fig. 4. Secrion oF WELpvED Pipe 


outlet. The body of the pipe is (°¢ in. and the outlets 
4 in. in thickness of metal. In the making of this 
part, the pipe outlets are welded onto the body at A. The 
reduction outlet is welded at B and the flanges welded 
onte the body at C. 

WELDED STEAM SEPARATOR 
Fig. 2 shows a welded steam separator 50 in, diam- 
eter by 8 ft. 6 in. long, having outlets 11, 12 and 8 
in., respectively. The metal from which the shell is made 
is 3% in. and the heads 4% in. thick. The heads are welded 
to the outlet extensions. The separator is fitted with in- 
ternal baffle-plates, which are welded to the shell before 


the heads are welded onto it. 
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Fig. 7. Wenpep Ourter on Lone Pivze 
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Fig. 8. A WeELbDED ANGULAR OUTLET 
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Tyce steam manifolds, which were also made by this 
method, are shown in Fig. 3. The bodies of the parts 
are 2! in. diameter and have three 16-in. outlets on one 
side. ‘The walls of the pipe and outlets are 1% in. thick. 


The ends of the shell are reduced to 8 in. diameter. The 
heads are welded to the shell at A and the outlet pipes 
welded at B. The outlet reduction parts are welded to 
the heads. 

The various flanges are welded to the extensions and 
outlets, also the drainage chamber C. The manifolds 
were finally given an hydraulic test to 1000 lb. per sq.in. 
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The Best Manufacturing Co., Oakmont, Penn., is also 
using the welding methods in making its products. 

The halftone, Fig. 5, shows a steam header made from 
24-in. diameter steel tubing, and having a 16-in. outlet 
welded to it at A and a 10-in. outlet welded at B. The 
forged-steel flange C is also welded to the 10-in. outlet. 
The main pipe and 16-in. outlet pipes are fitted with Van 
Stone type flanges. The total length of the headers is 5 
ft. 6 in. 

Another type of steam header is shown in Fig. 6. 
This is made with the body 24 in. diameter and has two 

















Fic. 9. Ovuruet “TACKED” on PIPE 











Fig. 11. A FintsHep HEADER 


In the manufacturing of their products, this concern uses 
great care in its welding operations. 

. The welds made at the factory are hammered while the 
joint metal is plastic, thus enabling the weld to become 
more homogeneous, and afterward the parts are annealed 
‘0 remove local strains which may have been created dur- 
ing the welding operation. The welds are also hammered 
during the hydrostatic test to detect weakness, should any 
exist, 

Whenever the nozzle is of smaller diameter than the 
Pipe to which it is to be welded, the joint surface is “bell 
mouthed” on a radius corresponding to that of the main 
pipe. The illustration, Fig. 4, shows a section of a pipe 
and nozzle which have been welded and the style of “bell- 
mouthed’ joint may be observed at A. This method of 
uniting ihe parts, besides being better in appearance and 
‘ttonger in construction, provides a smoother surface for 
the flow of the liquids or gases. 

§ 











Fic. 12. Wertpep FLANGES oN PIPEs 


18-in. outlets welded to it at A. All of the outlets are fit- 
ted with Van Stone type flanges, the header is 6 ft. 5 in. 
in length. <A section of a pipe 20 ft. 714 in. long and 15 
in. diameter, which has a short outlet pipe welded on A, 
is shown in Fig. 7. 

The method of dealing with such a problem is very con- 
venient. The pipe, after being cut to the correct length, 
has the ends flanged and Van Stone flanges assembled. 
The hole in the pipe is first cut out, being done conven- 
iently with an oxyacetylene cutting torch. The outlet 
pipe, which has also been flanged and Van Stone flanges 
assembled, is then placed into position. The joint is then 
welded as shown, thus providing a neat, strong and ser- 
viceable part. 

The illustration, Fig. 8, shows the section of a pipe 11 
ft. 914 in. length and 18 in. diameter, which has had an 
outlet welded on at an angle of 60 deg. The outlet pipe 
is 15 in. diameter and the welds may be observed at A. 
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it will also be noted that a brace B has also been welded 
to the pipe and outlet. This brace or tie-piece, is an 
advantage for pipes fitted with outlets other than right 
angles, as it helps to resist the acute strains exerted with 
such a construction. 

The Benjaman F. Shaw Co., Wilmington, Del., is also 
manufacturing many parts with the oxyacetylene method, 
some of which are here described. 

The illustration, Fig. 9, shows the section of a 16-in. 
diameter pipe, which has a 6-in. diameter nozzle “tacked” 
The part is 4 in. thick both 
The “tacked” spots may 
four being used on this operation. 


on preparatory to welding. 
for the main pipe and outlet. 
be seen at A, 

A view of the finished welded pipe may be seen in Fig. 
10, the weld joint being at A. After welding, this pipe is 
given an hydrostatic test of 1000 lb. per sq.in., the working 
pressure to be used in the pipe being 250 Ib. per -sq.in. 
The header which has been built up by this type of weld- 
ing is also shown on Fig. 11. The body of the pipe is 
14 in. diameter and the shell is 4% in. thick. The two 
ends of the body are reduced to 12 in. diameter. On the 
body are welded 9 nozzles, three 4-in., three 6-in. and three 
8-in. diameter. All the nozzles and reduction ends are fit- 
ted with Van Stone type flanges. 

The halftone, Fig. 12, shows the. ends of pipes 2 and 3 
in. diameter and 40 ft. long, onto which coupling flanges 
have been welded. The pipe is of the extra-heavy type 
and the flanges are made from rolled-steel plate cut to the 
correct size by means of the oxygraph. 

The piping is used on air service at a pressure of 2000 
lb. per sq.in. The welded joints may be observed and 
the piping is giving good satisfaction in service, no 
leakage showing at the welded couplings. The apparatus 
used for performing these operations was supplied by the 
Davis-Bournonville Co. 
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Forming Operation 
By F. O. Hinriker 

The forming of the piece in Fig. 1 was completed jy 
iwo operations. 
ears at right angles to the body of the part and also 
forming the slight radius ; 
between the ears. The sec- ‘ 
ond operation was forming y 4 e 
the piece as shown, mak- \ \ ; 
ing ek distinct bends ; \ \ / fs 
this was accomplished by 
using a novel method of 
attaching the ram to the \ 
punch holder instead of \ 
the usual method of mak- 
ing the side ram a part of 
the die; the upper right- 
angle bend is made by the 
swinging ram, using the 
top of the punch as a forming die. ‘The illustrations will 
make clear the construction and operation of this tool. 


The first operation was bending the four 





Fic. 1. Tue Parr to 
BE FoRMED 


In operation the swinging ram Al first strikes the angle 
block B; the tension of the springs ( is sufficiently stiff 
{o cause the ram to ride up the angle, allowing room for 
the work to pass it, and after forming the right-angle 
hends, the blocks D strike the hardened steel plugs F 
pushing the forming plate / down and keeping it in con- 
stant relation to the punch. The swinging ram is now 
pushed forward by the pivoted cams F striking the cam 
biocks //. At the end of the stroke the swinging ram is 


in a horizontal position, one end resting on the stop face 
of the angle block A, the other end forming the work. A 
knockout device was added which pushed the work from 
the punch. 
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By Joseru 


SYNOPSIS 
influence than that of Robhins & Lawrence. Windsor. 
Vi., on the development of modern machine tools and spe- 
cialized forms of them. To three men who worked in 
the shops in the early fifties are due the design, in whole 
or in part, of the miller, profiler, vertical lathe turret and 
many olher machines used in interchangeable manufac- 
ture. 
% 

A glance at the genealogical chart, Fig. 1, will show 
why the old Robbins & Lawrence Shop, at Windsor, Vt., 
in the backwoods of northern New England, deserves a 
special article. When built, it was miles away from a 
railroad. It was never large. and the wheels of the orig- 


professor machine design, Sheffield Scientific 


University. 


*\A\ssistant 
School, Yale 
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Karly American Mechanics-- 
Robbins @ Lawrence Shop 


Of all the older shops none had a greater 


W. Ror* 


inal shop have long since ceased to turn. But, few plants 
have had as great an influence on American manufactur- 
Three brilliant Lawrence, Howe and 
Stone, were working there in the early fifties, and from 
them and their successors came wholly, or in part, the ver- 
tical lathe turret, the miller, the profiler and a large num- 
ber of the modern machines used in interchangeable manu- 
facture. Of these three, went to Hartford, 
Howe to Providence, while Stone remained at Windsor. 
[n each case an important line of influence may be traced. 

In the region about Windsor, sixty or seventy years ago, 


ing’. mechanics, 


Lawrence 


there were a number of small custom gun shops, and one 
firm, N. Kendall & Co., was regularly making guns at 


the Windsor prison, using prison labor in addition to that 
of a number of free mechanics, who did the finer work. 
The history of the Robbins & Lawrence Co. begins about 










ENFIELD GUN MACHRY, 1855 
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WHITE SEWING MACH. CO. 


Cleveland, 0. 
CLEVELAND AUTO MACH. CO., ETC 


SULLIVAN MACHRY. CO. 


Mine and Quarrying Machinery, Claremont, N. H. 


WINDSOR MACHINE CoO. 


1889 
Gridley Automatics, 
Windsor, Vt. 


BRYANT CHUCKING GRINDER _CO.__——— 


Springfield, Vt. 
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N. KENDALL & CO. 
Kendall & Lawrence 
Custom Gun Shop, Windsor, Vt 


S. E. ROBBINS Mi 
ROBBINS & LAWRENCE 


Guns and Gua Machinery, Turret Lathes, Millers, ete 


Lawrence - Stone - How 


LAMSON, GOODNOW & YALE, 1859 


E. G. LAMSON & CO. 


Guns, Sewing Machines, Machine Tools, 
yindsor 


J. D. ALVORD 


« contractor in R. & L. Shop, 
Hartford & Sharps Wks. B «il: the Wheeler & Wilson Shop, 
Bridg«port. 
Sewing Machine business sold about 1861 to Mr. White 


WINDSOR MANUFACTURING CO. 


1865 \ 
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JONES, LAMSON & CO., 1869 
JONES & LAMSON MACHINE CO., 1879 


Moved from. Windsor to Springfield, Vt., in 1889 
Hartness Flat Turret, 
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Plain and Univ. Millers, Turret Lathes 
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GENEALOGY OF THE Roppins & LAWRENCE Co. 
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1838, when Lawrence came to Windsor from the neigh- 
borhood of Watertown, N. Y. Fortunately, he wrote out 
an account of his life shortly before his death, at the re- 
quest of his son, giving a very interesting record of his 
early work and his connections with his various manufac- 
turing enterprises. This account shows clearly the integ- 
rity, modesty and worth of the man. 


t1IcHARD S. LAWRENCE 


Richard 8, Lawrence, whose portrait appears in Fig. 2, 


was born in Chester, Vt., in 1817. When two years old, 
his father moved to Jefferson County, N. Y., and his boy- 
hood was spent in the neighborhood of Watertown. He 
was only nine years old when his father died, and conse- 
quently he had a hard boyhood, with very little schooling, 
and was early at work in the support of the family. He 
worked on a farm and later in a wood-working shop, mak- 
ing carpenter's and joiner’s tools. In the basement of 
this place was a custom gun shop, where he spent much of 
his spare time and became expert in that work, laying 
the foundations for his later gun werk. He worked with 
indifferent success at various jobs until the winter of 
1837-8, when he served in the U. 8. Army for three 
months, guarding the frontier during the Canadian Re- 
bellion. At his discharge he determined to start in else- 
where for himself and thought of his relatives in Ver- 
mont. After a long journey by the Erie canal, the newly 
built Albany & Schenectady R.R., and by stage, he 
reach Windsor in 1838. 

A week or two after his arrival, while visiting a Doctor 
Story, he undertook to repair an old rifle, a “Turkey 
rifle,’ made by the doctor’s brother in a gun shop in the 
neighborhood, and to put on a peep-sight, a thing never 
heard of before in that neighborhood. He took the gun 
apart, leaded out the barrel, forged and finished the sight 
and put it on the gun. Ilis skill in handling tools as- 
tonished those who watched him. Two days later, when 
the work was done, the doctor and Lawrence went out 
to try the gun. They paced off 12 rods and from a maple 
tree, which had a 34-in. auger hole in it which had been 
used for a sap spout. Lawrence did the shooting. Tis 
own account of it is as follows: “The doctor tended 
target. Could find no ball hole. Said I missed the tree. 
[ fired again, no ball hole to be found. Doctor came up 
to me and said I had spoiled his rifle. Before my repairs 
he could kill a chicken every time at 12 rods. I said, 
‘Uncle, I am very sorry, but I will make the gun all right 
hefore I leave it.’ He said he could not consent to my 
doing anything more to improve the shooting qualities— 
the sight he liked very,much. I said that as the gun was 
loaded I would take one more shot and see if I could not 
hit the tree. After the third shot I went up to the tree 
to investigate, and all of the three balls which I had fired 
were found in the auger hole.” The doctor was aston- 
ished, for he had never heard of such shooting. 

The next day he took Lawrence up to see N. Kendall & 
Co., who were making guns at the Windsor prison. They 
hired him at once for two years at $100 a year. His first 
work was stocking rifles by hand and the first day he 
put on five stocks. The next day the superintendent 
looked over the work and said it was well done, but it 
would never do to rush the work as he had, for he would 
“soon gun-stock them out of town,” and he “must take 
it more easy.” In the course of the next six months, he 
had so far mastered every process in the factory, even that 
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of engraving, in which he could soon compete wit!) the 
oldest hands, that he was put in charge of the shop. Four 
years later the company gave up the gun business, and for 
a time Lawrence remained as foreman of the carriage de- 
partment in the prison shop. 

In 1843, Kendall & Lawrence hired a small shop in 
Windsor village and started a custom gun shop. In the 
winter of 1844, S. E. Robbins, a business man, came to 
them and said that the government was in the market 
for 10,000 rifles. The matter was talked over, a partner- 
ship formed, and a bid sent to Washington. It resulted in 
the award of a contract for 10,000 to Robbins, Kendall & 
Lawrence, at $10.90 each, attachments extra, to be fur- 
nished within three years, in spite of the opposition of 
nearly all the other government contractors who said 
they could never do the work. 

They bought land, built a shop, and bought or made 
the necessary machinery. It was in the performance of 





Fig. 2. Ricuarp S. LAWRENCE 


this and the subsequent contract that many of the early 
machine tools were developed. The contract was finished 
18 months ahead of time, at a good profit, and they ob- 
tained a second contract, for 15,000, at the same price. 
Soon after finishing the first contract, Robbins and Law- 
rence bought out Kendall’s interest in the firm, which 
became Robbins & Lawrence. The business proved very 
profitable. About 38 per cent. of their work for the gov- 
ernment had to be rejected on account of poor material 
and workmanship, but the California gold excitement 
was then at its height and guns were in great demand. 
They were therefore able to sell their second-quality work 
for the full government price. About 1850, they con- 
tracted with Courtland G. Palmer for 5000 Jennings 
rifles, a gun which later developed, through the Henry 
rifle, into the present well-known Winchester rille. 
About 1850, Robbins & Lawrence took the first of the 
steps which led to their undoing. The railroad had 
just been completed through Windsor, and 8. F. Belknap, 
a large railroad contractor, induced them to start in the 
car business, which, of course, had no rational relation 
with their main activity of building guns. Mr. Belknap 
assured them that he could control all the car work 
in that section, and put in $20,000 as a silent partner. 
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firm went to a large outlay, but just as they were fin- 


Ol 

when thev had expected to. After a considerable delay 
th ere sold to other roads, and stock was taken in pay- 
ment which proved valueless. The operation involved an 


actual loss of $134,000, which was later increased to near- 
ly 8210,000. 

“In all of their gun work, Robbins & Lawrence used 
the interchangeable system, and they contributed very 
lareely to its development. Lawrence, Howe, and later 
Stone, were all constantly improving the methods of 
manutacture, Fitch’s article on Interchangeable Manu 
facture in the U. S. Census Report of 1880, describes and 
illustrates a profiling machine built by Howe as early as 
1848. The design shown there was used for many years 





: the first cars, Belknap quarreled with the president 
the railroad and the firm could not sell a single car 
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tem, which excited great interest and for which they re- 
ceived a medal. This led to the visit of an English com- 
mission which resulted in a large contract to Robbins & 
Lawrence for Enfield Rifles, and for gun machinery 
which was installed in the Armory at Enfield, near Lon- 
don. It is generally said that this contract caused the 
failure of Robbins & Lawrence. This is not true. 

In 1852, the company contracted to make 5000 Sharps 
Carbines at Windsor, and 15,000 rifles and carbines at 
a plant which they were to erect in Hartford. The Sharps 
Company advanced $40,000 to enable them to build a 
new factory and Mr. Lawrence moved to Hartford in 
1853 to superintend the building and equipment of the 
plant. Shortly after it was completed, Robbins & Law- 
rence, already strained by their losses in the car-build- 
ing venture, and with the erecting of the new plant, un- 























Fig. 3. Oup Rossins & LAWRENCE MILLER BUILT IN 1853 ic. 4. 


throughout all the gun shops in the country. He also de- 
signed a barrel drilling and rifling machine, and he and 
Lawrence designed and built a plain miller, which was 
the forerunner of the well-known Lincoln miller. 

Figs. 3 and 4 are taken from an old Robbins & Law- 
rence miller, built in 1853 and still running in the shop 
of the North Bros. Mfg. Co., in Philadelphia. This ma- 
chine had a rack-and-pinion feed, as shown in Fig. 4, 
Which chattered badly when starting a heavy cut. One 
of the improvements which F. A. Pratt introduced in 
the Lincoln miller was the substitution of a screw and nut 
lor this. The original drawing of this machine is shown 
in Fig. 5. Both the drawing and the machine illustrated 
antedate the Lincoln miller. As we have pointed out in 
other articles, millers were fairly well-known at the time 
the Lincoln miller was brought out. Tt seems clear, 
however, that the Robbins & Lawrence miller furnished 
the hasis of the design of the Lincoln miller. 

In 1851, Robbins & Lawrence sent to the Exposition in 
London a set of rifles built on the interchangeable sys- 


dertook a contract with Fox, Henderson & Co., for 25,- 
000 Minié rifles. They were assured by the agent that 
he had in his pockets contracts for 300,000 more which 
he promised them on the completion of the 25,000. Law- 
rence objected strenuously to signing the contract for the 
25.000 without more assurance as to the 300,000 to fol- 
low, as the outlay for the work would greatly exceed the 
profits on the first contract. It was signed, however, and 
it developed later that the agent had no authorization for 
the 300,000. This caused the failure of Robbins & Law- 
rence, 

Mr. Lawrence left the firm and took charge of the new 
Hartford plant which had been bought by the Sharp: 
Rifle Co. J.-D. Alvord, one of the contractors at Hart- 
ford under Lawrence, later built the Wheeler & Wilson 
plant at Bridgeport. Robbins and others leased the Wind- 
sor shops and began the manufacture of sewing machines. 
In 1859, the plant and business were purchased by Lam- 
son, Goodnow & Yale, who retained Henry D. Stone as 
their mechanical expert. During the Civil War, the 
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plant was given over entirely to the manufacture of army 
rifles, and the sewing-machine business was sold to Mr. 
White. This later became the White Sewing Machine 
Co., of Cleveland, Ohio. 

THE 

In the early thirties, Silas Lamson had begun manu- 
facturing scythe snaths in one of the hill towns of west- 
ern Massachusetts. Up to that time the farmers had 
either used straight poles or those which happened nat- 
urally to have a fortunate twist. Lamson conceived the 
idea of steaming the poles and bending them to a prede- 
termined curve. About 1840 his sons, Nathan and E. G. 
Lamson, moved to Shelburne Falls and after some years 
began the manufacture of cutlery, founding the factory 
which has been in successful operation there ever since. 
After the completion of the railroad through Windsor, 
they moved their snath factory there. They and their 
successors, the Lamson & Goodnow Mfg. Co., continued 
this work there for many years. When the armory prop- 
erty was put on the market it was purchased by E. G. 
Lamson, A. F. Goodnow and B. B. Yale, under the name 
of Lamson, Goodnow & Yale. E. G. Lamson & Co. and 
the Windsor Mfg. Co. succeeded this firm and continued 
the manufacture of machine tools, Ball & Palmer car- 
bines and completed a number of government rifle con- 
tracts. In 1869, R. L. Jones, a business man, of the 
Ascutney Mill at Windsor, joined the firm, which became 
Jones, Lamson & Co., and a small cotton mill was added 
to their other activities. Ten years later the Jones & 
Lamson Co. was organized to take over the machine busi- 
ness. ‘Ten years later than this, in 1889, the present 
Jones & Lamson Machine Company moved to Springfield, 
Vt., where it now is. That same year, James Hartness 
entered the employ of the company as superintendent. 
During all the changes referred to above, Henry D. Stone 
continued as the designer. A large poster of the Windsor 
Mfg. Co., printed some time about 1865, shows that they 
had plenty of irons in the fire, for they were prepared 
to furnish guns; and machinery fore guns, sewing ma- 
chines and needles; a standard line of hand-operated tur- 
ret lathes, plain and index millers, planers, trimming 
presses, drill presses, sawmills, rock drills and mining 
machinery. Later their mining and quarry-machinery 
business was moved to Claremont, N. H., and became the 
Sullivan Machinery Co. With the advent of Mr. Hart- 
ness, the scattering of activities ceased and the Jones 
& Lamson Machine Co. began concentrating on turret 
lathes which Robbins & Lawrence and their various suc- 
cessors have been manufacturing continuously since the 
early fifties, througlt all their various digressions and 
changes. A number of the old mechanics and foremen, 
who had homes in Windsor at the time the company 
was moving to Springfield, took over the old shops and 
organized the present Windsor Machine Co., which now 
manufactures the Gridley Automatic Lathes. 

This, hurriedly, is the history of the old Robbins & 
Lawrence shop. It is the men, however, who worked 
with Robbins & Lawrence and its successors, who are of 
the greatest interest. 

While Lawrence continued as master armorer of the 
Sharps Rifle Works, the company was successful finan- 
cially. Fitch, in the Census article referred to, says that 
he brought with him “from Windsor the first plain mill- 
ing machine used in Hartford” which was similar to the 
one shown in Figs, 3 to 5, Lawvence also applied the 
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broaching process to the manufacture of Sharps rifles, 
effecting great economies, and was the inventor of the 
split pulley, which was first made for him by the Lincoln 
Iron Works. In the winter of 1850, Lawrence intro. 
duced the practice of lubricating rifle bullets with tal. 
low, making possible the repeating rifle which had beep 
a failure up to that time as they leaded the barre! and 
lost their accuracy. This was done in connection with 
some trials of the Jennings rifle during the visit of Louis 
Kossuth, the Hungarian patriot, who was visiting this 
country for the supposed purpose of purchasing rifles, 
Mr. Lawrence left the Sharps company in 1872 and was 
for many years an official in the City of Hartford, as 
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PLAIN MILLER 


Superintendent of Streets and on the Water and Fire 
Boards. He died in 1892. 

The Sharps Rifle Works had, after Lawrence’s retire- 
ment, become the Weed Sewing Machine Co., and later 
the Pope Mfg. Co. 

Frederick W. Howe, whose portrait appears in Fig. 6, 
learned his trade in the old Silver & Gay shop at North 
Chelmsford. We have seen in a previous article the con- 
nection between this company through Ira Gay with the 
early mechanics at Pawtucket. It is an interesting and 
perhaps significant fact that both milling machines and 
turret lathes were in use in this shop, probably at the 
time when Howe worked there. Howe was first a drafts- 
man and later superintendent at Windsor and was inti- 
mately associated with the designing at that time. Jones 
& Lamson Co. still have drawings of machine tools made 
by him as early as 1848. The designing in the Windsor 
Shop at that period seems to have been by Lawrence or 
Howe and it is difficult today to apportion the credit be- 
tween these two men. 

Tlowk AND Tite Screw MACHINE 


When Robbins & Lawrence failed, Howe went to Prov- 
idence as superintendent of the Providence Tool Co. and 
his work there contributed greatly to the success of that 
firm. While with both Robbins & Lawrence and the 
Providence Tool Co., he worked on the turret-head screw 
machine and the plain miller. The first screw machin 
brought out by Brown & Sharpe in 1861 was built for 
Mr. Howe. Jos. R. Brown added certain valuable fea- 
tures to it, but the parts for the first machine were said 
to have been cast from Howe’s patterns. Howe invented 
and built a universal milling machine, which was illus 
trated in the Amertcan Macutnist of Aug. 13, 1914. 
This is not to be confused with what is now known a 
the universal miller, which was first built by Frown & 
Sharpe, also in 1861, for Mr, Howe to mill the ‘utes 2 
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twist drills. The distinction between these two machines 
is po uted out by Mr. Burlingame in the article referred 
to. ‘The No. 12 plain miller which Brown & Sharpe 


build today was designed by Howe, and for many years 
was known as the “Howe” type of miller. From 1868 to 
1873, Mr. Howe was the Superintendent of Brown & 
Sharpe, and built the first buildings on their present site. 
Later he started in business for himself as a consulting 
mechanical engineer and was designing a_ typewriter, 
which was never built, at the time of his death. He was 
a smooth-faced, well-dressed man, with a restless inven- 
tive mind, apt to change things frequently, improving 
each time, however, and when he finished anything it was 
thoroughly done. He was a man who left an impress on 
mechanical development in this country and, while Law- 
rence was perhaps the best mechanic, Howe was prob- 
ably the ablest one of the three men connected with the 
early Robbins & Lawrence history. 


Henry D. STONE 


Henry D. Stone was born in 1815 and died at Windsor 
in 1898. He learned his trade as a millwright at Wood- 
stock, Vt., but soon afterward came to Robbins & Law- 


rence. He remained with them and their successors for 
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Frepertck W. Howse 
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the rest of his career, more than thirty years. He has 
been very generally credited with the invention of the 
Vertical turret as applied to the lathe. The turret idea 
Was by no means original with him. In 1845, a horizon- 
tal turret was designed and built by Stephen Fitch at 
Middlctield, Conn., to manufacture percussion locks for 
the U. S. Government. This machine is illustrated in 
the Muchinist of May 24, 1900. It had a horizontal 
axis with eight positions for as many tools. On p. 769 
of the Amertcan Macrrnist, of Noy. 28, 1908, two tur- 
ret lathes are illustrated and described, one with a verti- 
cal and the other with a horizontal turret, both of which 
Were in use in the Gay & Silver shop, at an early date, 
probably in the forties. The horizontal-turret principle 
is also said to have been used by E. K. Root at the Colt 
Amory, and J. D. Alvord is said to have used a tur- 
ret secre machine in the Hartford plant in 1853. There 
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is little doubt that both Howe and Lawrence had some- 
thing to do with the development of the turret lathe at 
Windsor. The turret designs which Howe had built a 
few years later in Providence are all along the same lines. 
Stone unquestionably had a share in the development ot 
the turret, for he mede drawing of the first of the Rob- 
bins & Lawrence turret machine and continued for many 
years the development of the turret lathe for the various 
companies which successively operated in Windsor. 

The second period in the history of this company, or 
succession of companies, begins with the coming of James 
Hartness in 1889. Mr. Hartness was born in Schenec- 
tady in 1861 and learned his trade by “picking it up,” 
first at Younglove, Massey & Co., of Cleveland, where 
his father was superintendent, and then with the Union 
Steel Screw Works in their machine shop. In the latter 
shop he first came in contact with close, accurate work. 
The practice of this company was due to J. A. Bidwell, 
who came from the American Screw Co., in Providence, 
which we have referred to in a previous article. Three 
years later Mr. Hartness went to the Lake Erie Iron 
Works as tool maker. In 1882, he went to Winsted, 
Conn., as a foreman in the Thomson, Stacker Bolt Co., 
and in he went to the Union Hardware Co., of 
Torrington, manufacturing gun implements, first as tool 
maker, then foreman, and later as inventor. In 1888 he 
worked for a few months at the Pratt & Whitney shop 
in Hartford, at Scottdale, Penn., and with the Eaton, 
Cole & Burnham Co., in Bridgeport. He went to the 
Jones & Lamson Machine Co. in February, 1889, the 
year in which they moved to their present location at 
Springfield, Vt. He was first superintendent, until 1893, 
then manager until 1900, and president from then on. 


1885 


Tue Fratr-Turret LATHE 

During these years, Mr. Hartness has become one of the 
most influential designers of machine tools of this gen- 
eration and he is at this time the president of the Amer- 
ican Society of Lfechanical Engineers. When he went 
to Windsor, the Jones & Lamson Macine Co. was man- 
ufacturing a standard type of high-turret lathe, lever- 
Mr. Hart- 
ness immediately began an investigation of the problem 
which resulted in the invention of the Hartness flat-tur- 
ret lathe, and many improvements in the details of the 
tools used on it. It is interesting that while Mr. Hart- 
ness was developing certain details of the turret con- 


operated, with power feed and back gears. 


struction, he happened to find in the records of the com- 
pany sketches of the identical mechanism made by Howe 
nearly forty years before, which shows not only that 
Howe was engaged in turret-lathe design but that he was 
a generation ahead of his time. 

Under Mr. Hartness’ management, Jones & Lamson 
have concentrated on a single design of machine whicli 
they have developed to the utmost. Rather than be di- 
verted from this single object, as new ideas have come up, 
he has helped to develop them independently. The re- 
sult has been that while the Jones & Lamson Co. has 
confined its attention to flat-turret lathes, a number 
of important machines which have sprung from men con- 
nected with that company are now being manufacture| 
independently. 

Tue Fettows Gear SHAPER 

The Fellows gear shaper is one of these. Mr. Fellows’ 

career is a problem to those who are interested in the 
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development of mechanics. He was a window dresser in 
a dry goods store in Torrington and ran the carpet de- 
partment. When Mr. Hartness came to Springfield, Mr. 
Fellows, then 22 years old, came with him. Without any 
previous mechanical training or technical education, he 
worked for one week in the shop slotting screw heads, 
and then went into the drawing room. He succeeded 
so well here that in a short time he was chief draftsman. 
In 1896 he invented his gear shaper, the Fellows Gear 
Shaper Co. was organized and has been in successful op- 
eration ever since. The theory underlying this invention 
is of the most refined order and the problems involved 
in its manufacture have been worked out with great skill, 
and one would expect it to be the product of long ex- 
perience and study. That Mr. Fellows should have 
brought out so refined a machine within a few years from 
the time he first turned his attention to mechanical mat- 
ters is a remarkable tribute to his qualities as a machine 
designer. 


OTHER SPECIAL TOOLS 


Mr. George O. Gridley is another mechanic who worked 
under Mr. Hartness at Springfield. He developed the 
single-, and later the multiple-spindle automatic lathes 
which are now manufactured by the Windsor Machine 
Co. in the new plant which has been built near the old 
Robbins & Lawrence Shop at Windsor. The original 
plant, by the way, is now used as a club house for the 
men. 

The Lo-Swing lathe, manufactured by the Fitchburg 
Machine Works at Fitchburg, was invented by Mr. Hart- 
ness. The Fitchburg Machine Works was founded in the 
early sixties by Sylvester C. Wright, who came from the 
Putnam Machine Works. For many years they manufac- 
tured a general line of machine tools, but they now con- 
fine their attention entirely to the Lo-Swing lathe. 

The Bryant chucking grinder, invented by William L. 
Bryant, is another machine which has sprung from the 
Jones & Lamson shop of recent years. It is manufac- 
tured by a separate company, the Bryant Chucking 
Grinder Co., also at Springfield, Vt. The Fay auto- 
matic lathe, now manufactured by Jones & Lamson Co., 
is an exception to their policy of concentration on the 
flat turret. Like the Lo-Swing, it is intended for work 
which cannot be done on the flat-turret lathe, more par- 
ticularly such pieces as are carried on mandrels. The 
cutting tools are controlled by cams and a cam drum. 
Like the Lo-Swing, it is intended to supplement the field 
of the turret lathe and to give the advantage of multiple 
tools, constant setting, and automatic operation for work 
which could not be put upon a turret machine. 

We have followed here the four main lines of influence 
from the old shop at Windsor; one, through Lawrence, to 
Hartford ; through Howe, to Providence; 
through Stone and later Gridley, at Windsor; and the 
fourth, through Hartness and the Jones’& Lamson Ma- 
Chine Co., at Springfield. There are others: Charles 
KE. Billings, for instance, learned his trade under Rob- 
bins & Lawrence, went to the Colt Armory, and as we 
have seen elsewhere, founded the Billings & Spencer Co. 
Like Mr. Hartness, he also has been a president of the 
American Society of Mechanical Engineers. The White 
Sewing Machine Co., at Cleveland, which took over the 
old sewing-machine business at the beginning of the Civil 
War, has itself had a wide influence in the West. 


one, one, 
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Cutting steel plates with a motor-driven oxyacetylene 
torch has been shown to reduce cutting time nine-tenths 
and to give an edge that looks as if it had been planed, 

a ak % 

The buyer nowadays is influenced somewhat by your 
description of the superiority of your product, somewhat 
by its price, but most of all by the way you stand back of 
it after it has been installed. 

It means something real and definite to the operator 
of a machine to be able to secure the speed he requires 
hy moving a controller handle rather than to shift on a 
high-speed belt, and this is one advantage of a motor- 
driven tool. 

* * 

The necessity for a thorough system of inspection and 
the advantages to be gained thereby are now so well ree- 
ognized that the work of inspection, once relegated to an 
inferior position among shop duties, now occupies a place 
in the front rank. 

* Oe 

A practical working knowledge of artificial respiration 
should be a part of every foreman’s information. Many 
foremen fail to give this point any serious attention un- 
til an emergency arrives, and then it is usually too late 
to learn that which should have been learned before the 
need arose, 

tk * ok 

Anyone who doubts the value of the campaign for 
safety should study the records of the leading railways. 
The past six months show a decrease in killed over last 
year of 38 per cent. for employees and 30 per cent. for all 
others, while the injured lists are also reduced by 25 
per cent. and 28 per cent, respectively. 


Some figures as to timing work, obtained at the Water- 
town Arsenal, are of interest as showing how much time 
is spent by the machinist in watching the cut and super- 
vising the action of the tool without any actual physical 
labor. On 10 jobs the percentage of watching time Var- 
ied from 35 to 78 and averaged over 59 per cent. 

t fe 

Many complaints regarding lathes not being in line 
are due to their not being properly leveled on the 
shop floor. his is particularly true as applied to tur- 
ret lathes, as in practically all cases the holes in the tur- 
ret are bored in position from the lathe’s own spindles. 
Should the holes be apparently out of line, the leveling 
of the bed should be tested, instead of attempting to ad- 
just the headstock. 

zx k 

So seldom is it that one sale is made entirely independ- 
ently of all other sales and all other transactions that 
have gone before, that the treatment of the customer ™! 
cases of dispute is a vital matter. It is not merely . 
question of whether the adjustment of the complaint on 
the grounds suggested by the customer will involve a 


loss; it is rather the knowledge that this particular tran 
action is one of a long series, and that if the series 1s © 


be continued, it is up to the manufacturer to maxe good. 
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Relieving Circular Forming 
Tools 
I have recently worked out a,method of making cir- 
cular form cutters, which has proved successful. The 
idea was developed from the necessity of making these 
forming tools, so that when ground on the face, the 
shape will not change as it does when they are drilled 
perpendicularly and the clearance filed, or drilled on an 

angle for clearance, which makes an elliptic form, 





ReLrEVING Crrcutar Forming Toons 


The compound rest is set at the clearance angle desired 
and the forming tool A bolted to the T-slot so that its 
plane is perpendicular to the axis of the lathe spindle. A 
fly-cutter B is used, as shown in the illustration. By feed- 
ing with the compound rest, it is evident that a form 
results which fulfills the required conditions. 

Davin S. Hiiuer. 

Pittsburgh, Penn. 
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Forced Lubrication on a Line 
Shaft 

The following arrangement resulted from continual 
innoyance caused by friction of the bearing of a driving 
shaft 414 in. diameter. The bearing of the shaft was sit- 
uated over several of our grinding wheels and part of 
the trouble was due to the emery and grinding material 
that found its way into the bearing through the oil hole. 
The bearing was continually catching fire and causing the 
whole plant to stop temporarily. We then experimented 
with the device shown and found it to be satisfactory. 

A piece of pipe A was rigged up as a pump. The 
plunger was moved in one direction by the lever ful- 
ctumed at B, and in the other direction by the spring G. 
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Letters from Practical Men 
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The lug # secured to the shaft lifts the end of the pump 
lever and forces the oil in the pump through the pipe D 
to the top box. The spring @ raises the plunger, which 
draws the oil into the pump through the pipe C from the 
oil boat at the bottom. The oil boat receives the oil from 
the boxes through the pipe #. All connections are, as far 
as possible, dustproof and the oil boat is provided with a 
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Forcep LUBRICATION ON A LINE SHAFT 


dustproof cover. Several kinds of oil were tried, but the 
best results were obtained from castor oil, with the addi- 
tion of a spoonful of graphite to the pint of oil. 
J. A. Lucas. 
New York, N. Y. 
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Gear Burring and Inspecting 
Machine 


The extent to which special tools and fixtures cannot 
only save their cost, but show a profit equal to it on each 
lot, is shown by the following example. 

In the manufacture of counters and meters, large 
quantities of pinions are used which have some of their 
teeth cut away to allow the cam of the preceding counter- 
dial to pass after the manner of the so called Geneva 
movement. On account of this similarity with the Ge- 
neva lock movement, this style of pinion has been called 
the Geneva pinion, and is universally known by that 
term. 

Wherever these pinions are subject to hard usage it is 
necessary to cut them from bar steel, and in our own case 
they are hobbed seven at a time on the arbor. In a suc- 
ceeding operation, 8 of the 12 teeth are end-milled 
away 0.08 in. in such a way that one tooth of each 
guarter section is left the full width and the two next 
teeth are milled shorter, thus giving a 12-tooth pinion 
on one side, and one with four teeth on the other side. 
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This end-milling operation deposits a more or less heavy 
burr which must be removed on the remaining teeth. 
For many years we scraped or filed this burr, a tedious 
and unsatisfactory job which no one loved, least of all 
ihe company, because this operation cost 80 hr. per 1000 
pieces, and four or more of these pinions were used on 
every counter, and the parts were made in lots of 10,000 
at a time. The boy scraping them was not too careful, 
thus requiring a careful inspection before assembling. 











AM. MACHINIST 








MACHINE FoR BuRRING AND INSPECTING GEARS 


A few times it even happened that in end-milling the 
half teeth the operator missed one section and the un- 
finished pieces, slipping by the inspectors and assem- 
blers, got into the assembly and the defect was not de- 
tected until the counters got the final test, when the 
dial wheels did not turn over as they should and the 
counters came back. 

The simple fixture shown in the illustration obviates 
all of these troubles and does the burring, running in, 
inspection and rejection of defective pinions at the rate 
of 5 hr. per 1000 pieces, a substantial saving as compared 
with the for 
hurring alone. 

The fixture consists of a plate .! having a fixed bush- 
ing into which ihe pilot of the master gear # tits freely, 
stud for the various 
pinions or gears J) which are to be handled. The sliding 
block is connected with a lever # hy which it can be 
pushed to or from the master gear B. A holding or guide 
plate # spanned across the space between master gear 
and stud of the work, prevents the pieces from coming 
off while spinning around when in mesh with the master 


former time of $9 hr. for the same amount 


and a sliding block ( holding the 


gear. 

Any variety of gears 
the fixture can be run in and burred, Geneva pinions, 
spiral gears, spur gears and pinions, each requiring only 


or pinions within the scope of 


a master of proper pitch and angle (in case of spiral 
gears), or special scalloped master disk G = similar to 
illustration (in case of Geneva pinions), and a stud of 
proper diameter for the hole in the pieces to be done, 
For this reason the stud in the slide is made removable. 
in the illustration only one master is shown, which is 
used for running in and burring the 13-pitch 12-tooth 
steel pinion shown at D. 

We use this fixture for over 20 different pinions and 
gears, both spur and spiral, from 9 to 20 pitch and from 
a 10-tooth pinion to a 40-tooth gear, all made of either 
mild’ or simplex gear steel. 

In the operation, the stem // of the master gear is 
gripped in a drilling-machine chuck and the fixture is 
clamped to the drilling-machine table with the pilot of the 
master gear entering the fixed bushing in the fixture. 
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With a spindle speed of from 800 to 1500 r.p.m., according 
io the diameter of the master gear and work, the drilling 
machine is started and kept running. To burr and {finish 
the part, it is only necessary to slip one on the stud in 
the slide and with a quick and firm pressure of the lever 
bring the piece in mesh with the revolving master vear, 
allowing them to spin a few seconds. Pulling the slide 
back with the gears out of mesh, the piece can be taken 
off the stud, finished smoothly and inspected as far as 
the teeth are concerned. A boy can do the job and, as he 
does not have to cut his fingers with a scraper, rather 
likes it. 

URBANI PuscHMANN, 
Chicago, Il. 


An Accurate Stop 


It frequently happens in the design of precision ma- 
chinery such as grinding and lapping machines that an 
extremely accurate stop is required. The one illustrated 
and described embodies an old principle but is none the 
less interesting. 

The machine member D, which we will say carries a 
lapping spindle, is thrown alternatingly from the stop 
screw L, to B. Contact is made against these screws by 
the hardened and ground plugs F. To decrease or in- 
crease the throw of the member D, the stop screws B, and 
B are moved in or out. This is accomplished by turn- 
ing the graduated bushings A. 
B have their heads slotted nearly their entire length. 
Into these slots fit snugly the members C’, thereby pre- 
venting them from turning, but at the same time leaving 


The stop screws 2, and 

















EXTREMELY ACCURATE STOP 


them at liberty to advance and retreat. Incidentally, 
the members ( are beveled off for a distance up their 
length which is closest to the graduated heads of parts 
A to serve as pointers. 

As to the operation of the stop: 
ings A have on their outside diameters, threads of, say, 
bushings run, in the threaded 
The holes inside the bush- 


The graduated bush- 
pitch. These 
holes in the castings (;. 
ings A have, we will say, threads of 7/,¢-in. pitch 
in which the stop screws B,B run. One full turn 
of the bushings A in the direction indicated by the al 
row (since they are all right-hand screws) will advance 
ioward the center of the machine 5 in., or 0.03125 in. 
At the same time the stop screws B,B will have retreated 
'/,, in, or 0.02777 in. The resultant advance of the 
stop screws BB is the difference of these two results 
or 0.00348 inch. | 
The bushings A are shown with 25 graduations which 
By turning the bushings A one 


qiy-In. 


are ahout ¥g in. apart. 


graduation instead of one revolution, we obtaim an ad- 
than 0.0001 


stated it 


vance of 0.0001392 in. This is a little more 
in. In other words, under the conditions as 
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would require a turn of about seven graduations to ob- 
tain 0.001 in. advance of the stop screws B,B. 

By making the threads on B,B coarser, or y'y-in. 
pitch, and those on A the finer, or */,,-in. pitch, we ob- 
tain, upon turning A in the direction indicated by the 
arrow, the opposite result from that obtained previously. 

It is understood, of course, that any other pitches may 
be used on the parts, those given being taken simply 
as an illustration. 

S. Vieror Brook. 


Hartford, Conn. 


Adjustable Boring Tool 


The illustration, Fig. 1, shows a tool which may be 
used in either a drilling machine, boring machine, lathe 
or a vertical or horizontal miller for either boring or 
reaming holes. 

The shank A, which is made separate, and the bridge BP, 
may be made either a No. 4, 5 or 6 Morse taper. The 
bridge is provided with a gib C and setscrews to take up 
for wear. 

The tool holder D is made a good sliding fit in the 
angular cut portion of the bridge. The tool / may be 
made either straight, offset or special form, as desired. 
The tool holder is adjusted for position by means of 
the screw head F. 

One of these heads is placed as shown at each end 
of the lead screw, so that the tool may be adjusted from 
either end. The screw G@ is threaded 40 per inch, and 
the head being graduated into 25 parts, each graduation 
will indicate an adjustment of 0.001 in. 

A handy equipment to accompany this tool is shown in 
Figs. 2 to 7%. 
Fig. 2 is a tool for ordinary boring; Fig. 3 is used 
when small holes are to be machined. The tool shown in 
Fig. 4 is handy for boring deep holes. 

At Fig. 5 is shown a tool carrying an indicator which 
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is a useful device when making jigs and fixtures, as is 
also the needle-centering device shown in Fig. 6. 
A countersinking attachment is shown in Fig. 7, which 
is useful when using the adjustable boring tool on a 
iathe. 
Q. F. PHruier. 
Beloit, Wis. 
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Removing a Large Riser from 
a Steel Casting 


The illustration shows a large riser which was recently 
‘emoved by the Atlas Welding & Supply Co., Pittsburgh, 
Penn., from a 14-ft. ship’s propeller. It was placed on 
the hub in such a position that it was impossible to remove 

















A Larce Street Castine Riser 


it with a saw, the available space around the riser being 
so limited that the blades of the propeller interfered 
with the cutting action of the saw. 

The only other method suggested besides the one em- 
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ployed was to cut it with a power chisel. The size of the 
riser is 22 in. diameter with a 4-in. hole in the center. 

The approximate amount of metal to be cut through 
was, therefore, 368 sq.in., so that the practicability of 
performing this operation with a power chisel was out 
of the question. 

The riser was removed with the oxyacetylene cutting 
torch. The oxygen used was supplied to the cutting 
torch at 200-lb. pressure. 

‘The time required for the cutting operation was 40 
min. and the approximate cost for labor and material 
$3.50. 

By referring to the halftone, the direction of the torch 
may be noted, the cutting being made around the periph- 
ery gradually working from all points toward the center 
cored hole. 

A. Tow Len. 

New York, N. Y. 
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Willis Odontograph Template 


Draftsmen who do a considerable amount of drawing 
of gears and gear teeth will find the following odonto- 
graph template of value in saving time and labor on this 
class of work. A piece of metal or celluloid is made as 
shown at A, the edges making an angle of 75 deg. 30 min. 
with each other; one end of the template is graduated by 
sixteenths in a length of 4 in. and each fourth or 14-in. 
division is marked 1-2-3- up to 16; this end is marked 
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Layinc Our InvoitvutTe TEETH 


the same on both sides for use on either side or face 
of the gear tooth, the template being used as follows. 

After drawing the addendum, dedendum and pitch 
circles and spacing off the teeth in the gear, the plain 
edge of the template is placed along a radius, with the 
vertex B on the pitch circle. To find the radius of the 
tooth face, take as many of the 14-in. divisions on the 
template as there are whole inches in the pitch radius 
and add 345 in. on template for each additional 14 in. 
of pitch radius. 

This is best illustrated by an example. Assume that 
the gear is 84% in. pitch diameter, the radius would equal 
114 in., we would take four whole spaces for the 4 in. 
and one quarter of a whole space or ;¢ in. on the tem- 
plate for the additional 14 in. in pitch radius. The dis- 
tance B C would equal 414 spaces. With C O as a radius, 
a cirele is scribed for the base line from which all the 





’ T Y ryy 7 
MACHINIST Vol. 41, No. 13 
tooth faces are drawn, using BC as the radius. This 
template is based on the involute system of gearing hay- 
ing a pressure angle of 14144 deg.; the template can also 
be made for gearing having any other pressure angle, by 
changing the included angle of the template to 90 des. 
minus the angle of pressure. . 

Wa. C. Berz. 


New Britain, Conn. 


8 
Hot Bender for Forming Hooks 


The illustration shows a novel form of bending machine 
for forming hooks out of ;-in. hot steel. The full lines 
in the illustration show the position of the moving parts 
after the hook is completely formed. The initial position 
of these is shown by the dotted lines. The stock is placed 
in as at Q and is acted upon by the bending pins K and 
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P on the segments A and B, which are rotated by the 
downward movement of the racks F and G. The initial 
bend at the left-hand side of the hook is produced by 
the downward action of the upper die D, which is forced 
downward by spring pressure preceding the action of the 
racks. The centers for the segments A and B are 
mounted in a casting which forms one piece with the 
lower die C, but which for the sake of simplicity is not 
shown. Since the stock is worked hot, the pressure fur- 
nished by the spring on the upper die D is sufficient to 
prevent the work from slipping or pulling. 
C. A. Rocers. 


Chicago, Ill. 


& 


Hans Renolds, Ltd., Manchester, England, have adopted 
an interesting and broad-minded policy with regard to their 
employees who go to the front. The wives of married men 
who receive up to $13 per week, are allowed full pay for 
the first four weeks after enlistment of their husbands, and 
half pay thereafter until the conclusion of the war. In the 
event of a man being killed the allowance is to be continued 
until the end of war, or until any pension that may be avail- 
able can be obtained. Every man who enlists is guaranteed 
employment on his return. Other provisions are made for 
those drawing a higher salary and for single men with 
dependents, these allowances applying only to those who 
voluntarily enlist as privates or who win commissi 


ons. 
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Taper Spindle Plug for Center- 
ing Faceplate Fixtures 


On page 284 is shown a method of centering turning 
fixtures on a lathe faceplate by means of a recess in the 
faceplate and a corresponding boss on the back of the fix- 
ture. This method has several objectionable features, as 
it necessitates the mutilation of the faceplate and de- 
pends for its accuracy upon the fit of the thread on 
the spindle nose, which, in the case of a lathe that has been 
used much, can not be depended upon to give close 
results. 

The following method has been in use for some time 
and, I believe, has none of the disadvantages of the former. 
The essential features are: An accurate hole in the center 
of the fixture, preferebly bushed, and a hardened plug 
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which fits the hole in the fixture and also the taper in 
the lathe spindle. The fixture can be bolted directly 
on the faceplate and centered by the plug in the spindle. 

In cases where long pilot tools or boring bars are used 
and the pilot must go some distance into the spindle, the 
plug can be driven out after the fixture has been centered 
and bolted to the faceplate, and a bushing used over the 
pilot or bar, or the plug, if large enough, can guide the 
pilot by means of the hole. As many turning fixtures 
have bushed holes for guiding pilot tools, this can also 
be used in conjunction with the plug for centering, with- 
out extra expense. 

In case it is found necessary to use a worn-out lathe, 
and the quantity and accuracy of the work would warrant 
it, the most reliable way is to turn up a soft plug in the 
spindle to fit the fixture hole, and at the same time run 
a light cut over the faceplate, thus insuring that the fix- 
ture will run true. A make-shift plug can be made by 
grinding the end of a regular lathe center to fit the fixture 
hole, and the center can still be used for ordinary work. 

Oscar MEIss, 

Montreal, Canada. 
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Advocates Timing Openly 


Not very long ago, the editor of a labor publication, 
addressing an industrial student body, endeavored to show 
that the workingman had sound reasons for being opposed 
to most, if not all, of the principles of scientific manage- 
ment. 

Unlike Mr. Fish, he did not dwell on mental laziness, 
but did claim that the ultimate result of present shop 
methods would be two classes of workers—thinkers and 
non-thinkers. 





Discussion of Previous Question 
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Especial stress was laid upon the practice of holding a 
stop watch on a man without his knowledge. I do not 
know just how general this practice is but certainly noth- 
ing can be gained by espionage. Notwithstanding Mr. 
Fish’s statement on p. 448, that there would be merry war 
as a result, I am convinced that the watch should be held 
only by one who can take off his coat and show the oper- 
ator that the time expected can he met. Furthermore, the 
workman should be aware of the presence of the watch. 
If the man at the machine is not open to reason, no sys- 
tem will prevail with him, and, if he is, we must be able 
to “show” him. 

Mr. Fish hits the nail on the head when he states that 
most of the misunderstanding is caused by men who are 
timing something they know nothing about, for the oper- 
ator is not slow to discover when a man is on unfamiliar 
ground. 

No matter what our personal opinions may be, we 
should not approach the workman with an air plainly in- 
dicating our belief that he is not doing his best. Give him 
to understand that competition compels us to work out the 
quickest and best methods of manufacturing and that we 
expect his codperation. The unexpected converts which 
will be gained will surprise us, while those who persist in 
a state of “original sin” will drop by the wayside without 
the help of any departing kick. 

H. D. Murpny. 

Jersey City, N. J. 
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Old Time Apprenticeship 


I was much interested in the article on apprentice- 
ship, by our old friend John J. Grant, on page 644, and, 
being one of the old-timers myself, I would be mighty 
glad to throw out my chest and join his declaration that 
we of the old school were the only real 18-karat mechan- 
ics that ever came down the pike. But, without disparag- 
ing any of the old school, for certainly some most excel- 
lent mechanics were produced in the old shops, I cannot 
bring myself to believe that we old-timers are so superior 
to some of the bright younger mechanics that I run 
across quite frequently. 

Much of this talk of the old apprenticeship is a dream, 
if not a nightmare. In spite of an early prejudice against 
trade schools, I am convinced that such a school as the 
one in Worcester, and probably the same is true of Mil- 
waukee, will produce on the average as good mechanics 
in two years as the old apprenticeship system did in four 
or five. 

If we were fortunate enongh to be apprenticed to some 
good mechanic, we leariued not only how to do good work, 
but many ingenious short-cuts and ways of handling un- 
usual work. However, even in the best of cases, we spent 
approximately half of our time sweeping the floor, snag- 
ging castings, and doing things which had practically no 
connection with making us first-class mechanics. 

It is hardly a fair question to ask if the Pratt & Whit- 
ney Co. and the Brown & Sharpe Co. have not turned out 
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would 
not think of denying this for a minute, for two reasons: 


more good mechanics than many other shops. I 


First, because they have made something of a speciality 
of teaching apprentices ; 
heen at it longer. 
although in more specialized fields than heretofore. 
Present-day manufacturing does not require meclhian- 
ics as we used to know them. 
a boy who will never get a chance to do anything more 
than screw machine ? 


and second, because they have 
They are making good mechanics still, 


Why spend vears teaching 


run a There are many shops 
which still but a good trade 
school can turn out a lot of mighty efficient young men 
So 1 don't think we 


need old-time mechanics, 


in half the time we used to take. 
need wail so loud at the general decadence of the shop as 
we may feel like doing at times. 
. I. B. Rieu. 
New York, N. Y. 
Wants More Information 
About Magnetic Chucks 


On p. 571, O. 5. 
Holding Power of a Magnetic Chuck,” gives some val- 
uable information. I have never used a magnetic chue! 
for any work, and assume that there are other readers 
who are equally inexperienced. I believe, therefore, that 
further information along this line would be useful. 

In these experiments, the piece held down was soft 
steel. What would have been the holding power had i 
been cast iron? The piece was a 1-in. cube. What would 
have been the holding power and the power consump 
tion had it been 10 in. square and 1 in. thick ? 

What is the resistance in pounds to the piece sliding ? 
Does it depend entirely upon the holding-down power of 
the chuck, or is the coefficient of friction, due to the con- 
dition of the surfaces, an ‘mportant factor? 

For some work it would seem very convenient to be 
able to place a piece against a face, touch a switch, and 
Perhaps this 


not im 


have it stav there to be turned and faced. 
because we are 


is not done in Cases 


formed as to the holding power available. 


AL 


numerous 


PLATY. 
Oil City, Penn. 


The Arrangement of Drafting 
Work 

The amusing reminiscence of Mr. Towler on p. 1092, 
Vol. 40, concerning the pattern maker who made only 
half the pattern because the drawing showed only hal! 
the wheel, shows that his inspection of the drawing, or 
that of the foreman pattern maker, was deplorably lax, 
for, in a case like this, it is invariably the rule to note 
the number of teeth the gear contains, the pitch and 
other data, which should render such a ridiculous mis- 
take impossible. 

Conventional methods of illustrating drawings are un- 
doubtedly great timesavers, but like everything else they 
should be used with care and discretion. For instance, 
when preparing plans for a large plant the drawings for 
which are made with a small scale, it would be folly 
to attempt to show the arms in the pulleys, as the work 
so entailed would serve no useful end and would illus- 
trate no more clearly what was 
circle drawn to the proper scale 
a note giving the diameter, face 


required than a simple 
and accompanied with 
and bore. 


Walker, under the heading, “The 
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I have found that when preparing drawings for forg- 
ings it is advisable to make them with as large a scale 
as possible, and, if the forging is of moderate dimen- 
full-size sketch, even if executed on common 
brown paper with a heavy pencil, is preferable to a highly 
finished scale drawing, for then the smith can easily 
compare his work by placing it alongside the sketch. 

It is my own practice to have all standard forgings 
drawn out full size on pine boards, these are coated with 
shellac varnish and are carefully stored in numbered 
racks. These boards are very durable and will well re- 
pay the cost of the lumber by reducing the number of 


SiOnsS, a 


detail prints needed to replace those which are soiled 
or destroved in the shop. 
EK. JAQUES. 
Melbourne, Australia. 
Marking Drawing Pencils 


Mr. Brickner’s article on-p. 518, showing a method of 
indicating the hardness of drawing pencils is interesting, 
but | have for some years marked mine in a manner 
Which has some advantages over the way he suggests. 

To do this I cut a series of rings around the pencil, 
one ring for each degree of hardness, as shown in the ac- 
sketch. 


COMPanVvings This hay he done ll a couple of 
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minutes with a penknife, or more neatly, if the draftsman 
has access to a lathe. The advantages over Mr. 
Brickner’s method are, first, that the marking shows more 
clearly, second, that the marks are never upside down, 
and third, that these marks are much more easily made. 
A draftsman seldom uses more than one pencil in the B 
series, and this is sufficiently distinguished by not being 
marked at all. 


bench 


P. A. Young. 
Brooklyn, N. Y. 
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Care in Brazing Band Saws 


The article by J. A. Lucas, p. 604, states nearly ver- 
batim the instructions given to the writer by an olde 
brother on to braze the ends of a 
gether. The first attempt was a complete failure. 

Friend Lucas’ information is correct as far as it goes, 
but, like a great many men who impart instructions to 
others, he quits before the tale is finished. 

My first failure was caused by blowing my breath 
on the filed surfaces, and by touching them with my 
fingers. To insure success, the surfaces should not be 
touched by anything whatever after they are filed, except 
the borax paste, which should be placed on and around 
the joint after the silver, or other solder, has been placed 
between the over-lapped ends. 

It may be well to add that the ends should lap over 
far enough to bring the proper teeth together, so that 
they may be “set” in the usual way and not cause two 
consecutive teeth to be set on the same side. 

Gro. G. Lirrre. 


how band saw to- 


Maplewood, Mo. 
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Will the New Manager Like 
His Job? 
thi 


permanent 


Navy has done much to 
to the 
received by naval recruits during the enlistment period 


The present Secretary of 
add attractiveness and value training 
It is now rumored that a still more Important step Is soon 
to be taken in the appointment of industrial managers 


tor the various navy yards. 


This step was suggested by the AMERICAN MacuIn- 
Ist in an editorial in Vol. 40, page 1049, entitled 
“Where Navy-Yard Improvements Should Begin,” in 
which we advocated the establishment of a Bureau of 


Design, a Bureau of Construction and a Bureau of Opera 
tion, through which specialized skill and knowledge could 
be applied to Navy-Yard management. At present the 
many and diverse activities are largely supervised by line 
ol ior 


officers, whose entire training must Necessity be 


eign to industrial methods. A good fighter seldom makes 
a good industrial manager, since by training and natural 
avallst those broad so 


inclination he must steel himself 


cial qualities which are coming more and more to be re 
ognized as necessary attributes of one who is to success 
fully administer industrial affairs. 

The creation of the position is possibly the least import 
Its successful solution lies in se- 


It is apparent that work 


ant part of the problem. 
lecting the right man to fill it. 
as important and extensive as naval construction calls for 
the best talent that can be had. Also the capabilities of 
the man selected will definitely limit his scope and field 
of usefulness: A little man with large authority would 
be fatal; a big man with little authority useless. Thus, un 
less the position is to consist of merely a name, it will 
call for a big man with authority and influence enough 
to really manage. 

Assuming that a man of suitable qualifications can be 


will regard inter 


found, it well be asked how he 
ference from those of manufacturing 
is confined to that of making votes? Will he not be per- 
plexed at the distinction which directs that when buying 
material he shall carefully weigh and test it to be sure that 


the government receives full value for the money spent; 
d 


may 


W hose KHOW ledve 


but that in buying labor he must bandage his eyes at 
trust to those selling it that they deliver the full amount 
paid for! 

And how will the Dietrick 
H. R. 17,800, affect a 
through a use of accurate detailed and itemized informa- 


Bill, 


cone 


“down with science” 


manager Whose success has 


tion? What will he think of the argument offered in its 
support that since the American mechanic is twice as 
efficient as his foreign brother, he should only be asked 


to do half as much as he is capable of doing ? 

We rather think that a good industrial manager would 
insist on being allowed to apply common sense and good 
judgment as a condition of his acceptance of the job. 

After all, the better Navy-Yard management which will 
save this country $10,000,000 annually, will not come un 


til these covernment-owned industries have received an 
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absolute divorce from that band of musrepresentatives who 


would use This Moneys to themselves a Tew hundred 
Votes 
° » * : DY] = © 
Designing Jigs and Fixtures 
On page (130 is an article which is rather novel in its 


and practical manner 
that the va- 
elements 


, 
describes stmpl 


nature, It 


how jigs and 


na 
cle SIL Ti¢ dl 


tool 


Su) 


fixtures may lb 


rious stresses are known and_ the mace 


strong enough to resist them 
\\ hen one looks al and fixtures In use 


distorted 


many of the Jigs 


and the number of parts or repaired fixtures it 


is apparent that something was lacking in the fixture ck 


sign. 

Too often this class of designing is a very haphazard 
performance, The part to be machined is first laid out 
and the fixture, in a box or some other conventional shape 
is drawn around it. Locating points, straps and other 
olding devices are a to suit the draftsman’s ideas 
r oTtel o lt ow some ollie mractice, This iorm of] le 
sign ignores the most in tant on indamental part of 
the design, name stress sed by the surface being 
machined. 

It is quite possible to e a small casting with a sm 
face of such a large area or in such a position that thy 
stresses set up in the fixture are altogether out of propor- 
tion to the size of the casting Che only rational, sensible 


first to det the stresses obtained 


rations and then design the fix 


rrreidie 


method the hh, Is 


during the machining ope 


ture elements to resist them. This will often produc 
some unconventional tvpes of tools but they will be ce 
signed so that metal is placed where it 1s needed and 


distorted or spoiled fixture « ments will be pre ented. 
American Banks in South 
America 


In the editorial on South Amertcean Trade, }). 521, men 


tion was inade of the establishment o American banks In 
South American ites, Since then the work has been 
going forward quite rap ly and it is expected that a 


York W ill ly 


a month, and 


New 


in 


Bank of 


_ 


the Nationa 
OM ned It} Ruenos A res, 
that 


branch of 
entina, wit! 


> } 
1h) Rio de APtiT 


the branch ro, Brazil, will be reac 


for business by the first of the vear. This should be 
of considerable help. so far as the inancial side of the 
question Is concerned, b ISSIStin in the transfer of 
credits and money, by financial reports on prospective 
customers, and in similar wavs 

But this must not b lered as the whole battle 


The points brought 


it is only the preliminat skirmush 


in our previous ecto! al ~“O ably seconded ly 


M. A. Quinn, p. 
fore attempting to go alte! this market, for unless we ar 
there is little use in 


out 


650. should be carefully considered be 


prepared to keep after it persistet thy 


making a beginning. 
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M. W. Mix, president of the Dodge Mfg. Co., and re- 
cently president of the Indiana Manufacturers’ Associa- 
tion, makes the happy suggestion that the best trade 
emissaries are buyers instead of salesmen. If we find 
uses for South American products, and by buying them 
open a new market to replace those which are closed by 
the European struggle, we are making a good beginning 
for future trade. This credit on which 
South America can buy our goods and will assist the 
newly established banks in getting a substantial foot- 
hold. 

We must not forget that in the end all trade is barter, 
thinking too much about gold 


will establish 


an exchange of products ; 
or money, Is apt to confuse our ideas as to the real nature 
olf business. 

Nor must we forget that South America is not an un- 
known field to our trade, as we have been trading to a 
ereater or less extent for About 14 per 
cent. of their total imports come from this country. Not 


many years. 
a bad beginning, and undoubtedly capable of being great- 
ly inereased by careful consideration of all the conditions 


which obtain there. 


Designing Machines on 
Customers’ Orders 


in the article on page 716, entitled “The Machine- 
Tool Market,” it is pointed out that there is a growing 
tendency to design metal-working machines to meet users’ 
needs. This tendency is worth a moment’s consideration, 
for if continued, it will mean the building of many special 
machine tools, the advantages of which have been fre- 
quently pointed out. 

The greater part of machinery taken as a whole has 
been built to meet customers’ needs. Exceptions to this 
rule are machine tools of what are considered the plain 
and standard types. Lathes, planers, millers and drilling 
machines were made in the early days, when the types 
were fixed to meet the needs of the builders’ shops. This 
success in their home surroundings was sufficient to point 
out the possibilities of a market. Thus an attempt to 
sell them was made, found successful and the type was 
fixed. 

But the needs of mass production as represented in 
automobile, sewing-machine and typewriter manufacture, 
has shown the economy of special machines for particular 
Many such machines have 


jobs or certain lines of work. 
The tendency pointed 


been illustrated in our columns. 
out in the article to which we have previously referred, 
merely shows that the needs of economical manufactur- 
ing in other lines of industry, are compelling the shop 
managers to suggest to the machine-tool builders that 
This has brought about 
have 


such and such machines be built. 


a situation where recently many machines been 
built to meet customers’ orders. 

Two of the strong tendencies at present are toward au- 
tomatic milling and automatic drilling. Neither of these 
operations has been carried to the extent to which auto- 
matic turning has already gone. The automatic lathe 
and screw machine are among the most highly organized 
developments in the machine shop at present. It is more 
than likely that we will see similar highly organized ma- 
milung and drilling in the next 


chines developed for 
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few years. The attempts already made have great 
promise. 

One change that these special machines will bring 
into machine-shop life is the doing away with the often 
heard boast, “I can stand at one end of a shop and tell 
you the maker of every machine tool in sight.” This 
may have been true in the past and among standard ma- 
chines, but it cannot be true when the machine shops have 
any great number of special machines, either home- 
made or produced by outside machine-building firms. 


"os 
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The Mobilization of Manue- 
factured Parts 


If it were necessary to plan and provide individual 
transportation for each soldier, mobilization would be 
measured in months instead of days. At it is, soldiers 
travel in groups, small at first, but augmented at each 
junction point until train load after train load de- 
bouches into the concentration camp. Thus, within the 
space of a few days, a million men are assembled into 
a complete war machine. 

Nor is this practice without its parallel’ in the more 
peaceful science of machine building. We find not only 
regiments of pieces proceeding in mass formation through 
various operations, but we also observe individual parts 
being collated at various junction points into unit assem- 
blies. These, proceeding as individual units, are com- 
bined in progress into more complete unit assemblies, 
until the concentration camp, or final assembling floor, 
is reached. It is then a matter of finally putting to- 
gether comparatively large, compact bodies, instead of 
dealing with individual parts. 

When the product is measured in large quantities of 
rather complicated machines which must be delivered 
at a definite rate, it is found that unit assembly is the 
first essential to accurate planning and dispatching. It 
is almost impossible to think of an automobile being 
built from the individual parts on the final assembling 
floor. 

Often this followed 
rather without reference to its accepted name, just as 
many of the principles which are embodied in what is 
“scientific management” were applied in well- 
Whenever two 


principle is unconsciously, or 


termed 
managed shops before that term existed. 
or more parts are put together prior to the final construc- 
tion of the machine, we have unit assembly. The old 
scheme of driving studs in stock parts and of babbitting 
boxes and fitting caps on the bench, instead of at the 
main floor, are examples of the use of this principle. 

One essential to its adoption is interchangeability. 
We must be able to make up the units irrespective of the 
definite machine on which they will be used; and when 
we are ready to build a complete machine, we must be 
able to take up the various units without individual se- 
lection, 

Unit assembly favors low-cost production, since it 
It favors qual- 
ity, because it simplifies operating inspection. It favors 
dispatching, because it reduces the number of elements 
that must be thought of in considering the completed 
machine. It is the key to the quick mobilization of fin- 
ished machines, and the manufacturer who can make 
use of it and does not is a step behind the fellow who does 


reduces assembling to its lowest terms. 
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Gear-Testing Machine 


The illustrations show a gear-testing machine manu 
Parkinson & Son, Shipley, England. The 
The 
maximum distance between centers with spur gears, as 
The gears under test are placed 


factured by J. 
machine has a range of from 3 to 24 in. diameter. 


shown in Fig. 1, is 24 in. 
on arbors. The adjustable carriage is supported on slides 
on the bed, and can be clamped in any desired position. 


Except with bevel gears, as shown in Fig. 2, it 


bears a 
scale. 

The floating carriage, placed at one end of the bed and 
rolling on three steel balls for freedom of motion, car 
ries an arbor and can be given a certain amount of end 
movement. At this spring 
plunger adjusted by screw for pressure on the carriage. 


one end of carriage is a 


A screw regulates the center distance and another screw 
at the opposite end limits the motion. 

one of which may be a master gear, are 
If the floating carriage has not 


been fixed, any movements imparted to it are shown on 


Two gears, 
placed on the arbors. 
a dial indicator at the end of the bed. By means of the 
scale and vernier on the floating carriage the center dis 
tance can be measured to 0.001 in. The center distance 
is adjusted by means of the regulating screw. The gears 
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the tire. These outlets are equipped with sleeves which 


can be adjusted instantly to fit any size tire from 20 to 


80 in. diameter. A Spec ial hood at the end of each of these 

















Tire Hearer 


sleeves confines the flame to the tire and prevents any 


heat from escaping. 


A laree kerosene-oil burner is attached to the combus- 
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Fig. 1. Testing Spur Gears Fia. 2. 
may then be rotated in their working position and de- 
fects read on the dial gage. 

The weight of the complete appliance with fittings for 
testing spurs, bevels and spirals as shown in Fig. 3, is 
about 1100 Ib. 

Tire Heater 

The illustration shows a tire heater of compact design, 
which can be set up readily in any part of a building or 
yard. 

The apparatus consists mainly of a cast-iron combus- 
tion chamber, having eight separate outlets leading toward 


TESTING BEVEL GEARS 


Fie. 3.) Testtne Sprrat Gears 
tion chamber and is connected, by a special oil-resisting 
rubber hose, with a 12-gal. oil-storage tank. 

Aside from heating tires, the burner, which is detach 
able, can be used, for various purposes, as a brazing and 
heating torch. The apparatus is a recent product of the 
Hauck Mfg. Co., 140 Livingston St., Brooklyn, N. Y. 


Universal] Piston-Ring Turning 
and Boring Machine 
A new model of a combined automatic piston and pis- 
ton-ring machine has been developed recently by the 
Potter & Johnston Machine Co., Pawtucket, R. L 
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This machine has a capacity for turning pistons vary- 
3 to 8% in. diameter and up to 12 in. long; 
to » 
In design and construction the 


illustrated in 


ing from 


and piston rings running from 3 sl, in, diameter 


in any width required. 
and 


similar to that described 


ool. 


machine ts 


Vol. 40, |). 


Internal Grinder 


designed for finishing 
The feed is 


means of a handwheel, which operates a rack- 


The internal erinder showh Was 


holes from %& to 2 in. in diameter. accom- 


plished Iyy 
and-pinion, no provision being made for power feed. 
A special feature of this machine is the provision made 


in order to gage the hole. 


lor stopping the work clu 


This is accomplished by a mechanism which consists of 





a roll carried by a bracket at the back of the table which, 


through a tripping device, operates a clutch on the coun- 


l 


tershaft when the table is moved to the extreme of its 
travel. This clutch is of the conical tvpe and furnished 
with cork inserts. A spring on the countershaft throws 
the clutch back into engagement when it is desired to 




















INTERNAL GRINDER 


the machine. The clutch is operated by a fork 


at the end of a bell-crank lever. 


start 
which recetves its motion 
This dog 


gaged by the roll carried on a bracket fastened to the table 


from a tie-rod operated I, av trippinyg dog. ix Cn 


} } 
Wich Of 


of the machine. As the table is thrown it of t 

operating position, this roll comes into contact with the 
tripping dog, throws the clutch out of engagement and 
operates the brake, thus stopping the rotation of the work 


also be thrown out bv the 


The 


foot lever shown. 


Instantly, clutch may 
The internal grinding spindle is made of hardened tool 

steel and runs in Hess-Bright ball bearings. It is capable 

of running at a speed up to 22,000 r.p.m. and is driven 

by two belts, designed not only to afford a steady drive, 

but also to eliminate any binding of the spindle. 

led automatically with rolls 


The wavs of the table are o 
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set in the bed, and the headstock is pore vided with phos- 
phor-bronze taper bearings, permitting adjustment for 
The length of the and it 
ly The greatest distance from the wheel 
spindle to the work spindle is 12 in. The work head 
the table 8 in. and swivels 60. deg. The 
machine is a late product of the Lansing Stamping & 


Tool Co., Lansing, Mich. 


wear. table is 36 In. has a 


travel ot in. 


sSWihYgs over 


Friction Clutch 


The illustration shows a friction clutch known as the 
“Lombard”? clutch and manufactured by the Holvoke Ma- 
C'o., Worcester, Mass. This the 


friction TV pe with a complete circle of frictional contact 


chine device is of rim 

















Friction Churcu 


of wood to iron. The clutch is manufactured on the in- 
terchangeable svstem and all parts are readily accessible. 
The shoes are easily removed for the renewal of the 
wooden frictions. The clutches are made in twenty siz 


from 8 to 46 in. diameter, varying by increments of two 


inches. Clutches above 16 in. diameter may be made 
split. 
% 
Ir paper p ented before the British Foundrymen’s As- 
sociation, Prof. Arnold maintains that the gas in blowholes 
s not, as many foundrymen believe, trapped air, but consists 
ily of hydro n and carbonic oxide, with a small quantity 
of nitrorer The question of gas‘in steel, he says, is the one 
ranch of metallurgy that science has not yet been able to 
penetrate It is possible to get a volume of gas out of sound- 
looking steel several times as great as the volume of the 
el itself, and the effect which this gas has on the proper- 
tics of the steel is not known Professor Arnold adds: “In 
Shetlield, at the present moment, experiments are being 
carried out on a large scale to remove this dissolved gas from 
steel, and I think they present a considerable prospect of 
success, When this is accomplished, we will be face to face 
with a steel which has not been known before to steel 
metallurgy, a steel which has not onl been deoxidized, but 
very largely degasified I predict that we then shall find 
that steel with the same composition in many respects will 
have very different properties from steel containing dissolved 
ras The future will prove whether the prediction | ake 


will come to pass 


% 
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The War and South American 
Trade 


SY VOPSIS—In order to prepare for an ¢ INSIO? ‘ zations serving part the ted States’ as well 


direct trade with Sout lwmerican ¢ { ries, ma 


sible hy Lhe war. is cessary first thal ( l nate ise ‘ ore t 
Lon j 
States establush a permanen rae niependence, Su INF cy ( H WA 
independence may e founded on oO} rCredne we 1} The effect of the ‘ ipo t ‘ eres } ec 
and steamslhi facilities, supple j iu CIOUS } Curt iment o . weEN "a ‘ eoutl Ameri 
, } cts ‘ eit t ‘ the 
restments nm. i reed , / Ss, a if . / \ t . t i ! 
lefinile and €o ae pio overnwment a ile? 
° j j t é t of south \ é 3 ou ‘ of ipplys 
/USINeCSS MeN, (JO/igaltions oO) ‘ ly erica Portis 
payab eon Lon On nol onty throttle our Ppevale Mi eS} e « x \ , ' } pow thro 
on gold from our ba ha) Kuro C. curt ithe t ol Kurope \ t ‘ t soutl \ erica, ¢ 
~ Us} ( or t ] t cu i 
i 1 ] ( ‘ n i 
" f tar 
In the hope of correcting prevalent misconceptions re ctures 
] ’ ‘ ! Dislocation of Lo on exe ve the unive eur 
earding the trade of the United States with South Ame 
of Sout Americ foreis t ‘ P tix of morat 
ica and opportunities for its extension, the National For end either * , 


eign Trade Council has issued a statement calling atten ections Londo 
tion to certain fundamental conditions surrounding that 
trade, which must be improved in order to accommodate — prohibitive w 
existing trade, to say nothing of future business. REDUCE ) BUYING POWER 

The Council was created by the National Foreign \s primary fact South A purel e powell 
Trade Convention held at Washington in May and which 
was attended by delegates from commercial and indus t n 


trial bodies throughout the nation. The Chairman of on European loans 


’ ‘ 17 ; . \ithougl the te S t 
the Council is James A. Farrell, President of the | tt 
1, pure ed from South A the v 
States Steel Corporation. The personnel consists of of $222,677,075, and sol ‘ we of $124 
thirty-five manufacturers, merchants, rai!road and steat rewOw, At averse trad PIS, ! 6, our southe! 
: ‘ ors tu t} eX 


ship men and bankers, representing all sections of the 


country and collectively standing for the general whether this is possil lt tewortl t one ec 


terest of ali elements engaged n, or affected by, fon fy ; “ - . . 
° one-t! ‘ ot out tot port f SS t \ ‘ i 
eign trade. : ott on at + 
At the outbreak of the European war, a Standing Com a 1 
liow eat opm t t I te St ‘ to se 


mittee of the Council was appointed to consider for , aes ' ' ' 4 
eign-trade problems as they arose. As a result of thr wer must tak« te co diem Glee : ‘ 
Committee’s observations, the followine statement is a t European \ it \ pure 
thorized: , 


BASIC CONDITIONS T IMPROVE e curtailment of tl! pu ‘ ‘ irgely «de 
' : ter ne the xtent of our oppo init t ere e exports to 
Under the influence of ow generalities a to the : _ ! I 
. : » : \ nt i Br zil, Chil l ot 
“wonderful opportunities for extension of United States 
( \ o oO i tu 
trade with South America, the public should not pase ¢ . | ‘ 
. . t of t this ‘ G { , 
of certain fundamental conditions surrounding t se ce , 
= ] Is The | kK " t var mpre 
which must be improved before existing trade ca be h 
> . \ \ } ope t Ve ‘ route 
to say nothing of greater business in the futur Expo 
. > . . . vitl banking a pl esou ‘ t t ‘ itterly 1 
to, and imports from, South America have been halted | the . 
: : : ppreciate opport t f t ‘ ture of Get in tr 
confusion into which the war threw European ship} 
Kkuropean banking, upon which the expeditious transaction EUROPEAN INVESTMENT 
ot cur Semin Amartens trade long fas o pences Nor is Europea trade « iprooted eve | the ‘ 
The United States and the ten republics of South Ame < Brit mat : . S, 2 . pws 3 
by reason of their natural products and ndustry, occup co . ‘ : Renee ; ciel 
toward each other a naturally reciprocal positior Proper . . , 
iltural a w « prise ‘ ! t loa 
cultivated, a very large nd mutually profitable trade « , te tot ‘ ] ‘ 6,49 vie 
be developed It will be necessary, however, to build fre - a an AnD 
the ground up The prizes of Latin-American trade w T 7 rm , ¥ but Britis) _—— 
ll gratuitousl to our hands invery nation now ¢ 0 (Ger vesto t vit} t 
i lat per capit fore trade s tt nec t o l outworkit , 1) nine wens 
& t ; eff rt d sacrifice 


CHARACTERISTICS OF SOUTH AMERICAN TRADE tipulating that 1 er the count ovidil the 


f “ bee ete red t r t t ‘ t etic re ‘ 
The Po l elements of Sout! Americ s foreigt t de 4 I . — 
t ontract T . re ft 
have be 
: ‘ i \ Brit } ! to ete nd ower plant 
I A\cricultural, forest ne ne exports, constituting ’ I 
t ‘ } (ler? ’ ‘ rit 4 ad +} (ler? 
raw materials necessary to the lifs nd industry of Europe : : 
: t ! } ‘ t ‘ } ‘ 
nd the United States 
9 , ‘ to t I t t 
us Imports of manufactures 
European investments in South America, creatins POSSIBILITY OF UNITED STATES INVESTMENT 
irket for European manufactures Will the remain closed T ep vhethe 
' European banking, providing these investment European capit cont 1es ‘ ex i t ipl t 
handling South America’s trade with the United States, funds for continuance of these project Sh. it , 
well as with Europe. of war de: se } one vent +} t or. even re 


5 European st mship lines, trading houses, ! é ] of t ie t ‘ : hould vestor f the Unite 








AMERICAN 


i416 
States conclude that judicious investment in South American 
railways, industries, plantations and mines, not only offers 
idequate profits, but opens and protects new markets for 
manufactures and certain natural products, such as oil, coal 
and lumber, the investing nation and the borrowing States 
would then mutually benefit. A great part of funds thus 
loaned need never leave the country but will be expended here 
for American manufactures 

While the American public is not educated to foreign 
investment, and the country is still a borrower in the world's 
financial market, it should be remembered that the new 
tariff has precipitated many American industries into world 
competition. Our domestic prosperity, and the welfare of 


success 


depends upon the 
operations thus 


workers, increasingly 


With 


millions of 


of export trade our commercial forced 


to encircle the globe, capital will scarcely remain cloistered 
within our own borders. 
FOREIGN BANKING FACILITIES 

Not only does our future in South America depend upon 
improvement of our banking facilities, but the transaction 
of business already obtained has been halted by the dis- 
ruption of London exchange. For years London has been 
South America’s banker, and ninety day bills on London the 
medium of settlement of export and import business not only 
with Europe but the United States as well 

Having so long depended upon London banking mediation, 


and French 


which includes not only British, but German 
branch banks at London, exporters and importers here and 
in South America, have great difficulty in establishing direct 
banking relations 

We owe South America far more than South America owes 
us. The trade balance is heavily adverse to the United States. 
Since South American interests owe heavily at London, they 
naturally desire that the United States pay at London for its 


Importers, there- 
difficult and 
exchange 
South 


coffee, rubber, nitrates, etc 
London, a 


Vast 


for e, are 


imports of 
funds to 
high 


transfer 
the prevailing 


obliged to 


expensive process at rates of 


Of course this money is not shipped on from London to 
America London discharges the obligation in British manu- 
factures, thus effectively alienating from the United States 
the selling power which we should derive from heavy pur- 
chases of South American merchandise. In a healthful trade 
the United States should more largely discharge its indebted- 
ness to South America by increased exports. Obligations for 
imports payable at London not only prevent this but siphon 
gold from our banks to Europe 


UNITED STATES TRADE AT DISADVANTAGE 


The most conspicuous evidence of our disadvantage is seen 


in the trade with Brazil During the last fiscal year American 
imports from Brazil were valued at $101,329,073, but we sold 
to Brazil in return merchandise valued at only $29,963,914. 
Vessels have delivered coffee, rubber and other Brazilian 
products in the United States and loaded with cotton and 
grain which they have transported to Great Britain, loading 
in British ports with British manufactured goods which were 
carried to South America, thus completing the triangle. 
While we are willing and able to pay for South American 
products our manufacturers and trading houses are reluctant 
to ship goods to the sister republics, many of whom have 
declared moratoria. Manufacturers and exporters declare 


they do not know where their money is coming from As 
a matter of fact, the exporter’'s money ought to come from 
his next door neighbor, the importer of South American 
merchandise. 

We are certainly handicapped if our indebtedness is used 
to pay for British manufactures exported to South America, 
while our own manufactures remain congested on docks for 


is apparent of machinery 
South American products 
Toward this goal 


lack of sound credits. The necessity 


to bring together the importer of 


and the exporter of our manufactures 

various banks are seeking to work, but the field is new. 
The task is complicated by the lack of coéperation between 
exporters and importers as well as by the absence of estab- 
lished American banks in South American financial centers 
The new banking law, fortunately, permits the establishment 
of foreign branches of national banks The National City 
Bank has availed itself of this authority, but the authoriza- 
tion of national banks to deal in acceptances of foreign 
paper is not yet effective. So long as it is not in operation 


a serious difficulty confronts the establishment here of an 


international discount market strong enough to support direct 


exchange with the neutral markets of South America and 
the Far East 
TRADE INDEPENDENCE ESSENTIAL 
The war has demonstrated that foreign trade is a vital 
‘lement in our domestic prosperity. The conflict has dis- 
closed a fundamental weakness of our foreign trade's de- 
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pendence upon European banking. Although neutral, our 
commerce has suffered, through this dependence, the rigors 
of war. It is relief from these disadvantages rather than 
hasty efforts to capture markets temporarily vacated by our 
friendly competitors which logically demands attention. 
With the gradual resumption of ocean transportation and 


the control of the sea by England, the equilibrium of London 
Nothing is more fallacious, 
the remedy 


exchange may again be restored 
however, than to await this restoration as 
of the disruption of oversea 

What the war 


sole 
commerce, 

Blind dependence 
is hazardous. 


has in store is uncertain. 


upon the banking mediation of any beligerent 
Our greatest opportunity lies in the establishment of those 
direct financial relations and the American steamship con- 
nections necessary to assure the economic independence of 
the trade we already have and of that which we hope to 
gain. With increased banking and steamship facilities of 
our own it should be possible to pay for a greater proportion 
of our imports in merchandise of our own production and 
to retain in the United States a greater proportion of the 
funds due for imports 

While individual opportunities will offer themselves to 
our exporters and importers, the general security and pros 
perity of the South American trade can be guaranteed only 


by the formulation of a definite policy upon the part of busi- 


well as the and by coiperation 


ness men as government 

among all elements. Increased South American trade founded 
on anything less substantial will remain vulnerable to the 
changing fortunes of European finance aad business. 


Handwheel Turning Tool 
A tool used for turning handwheel rims in the shop of 
the Arctic Ice Machinery Co., Canton, Ohio, is shown in 
the illustration. The device is put on the lathe saddle 
in place of the cross-slide and is run out or in by means 


of the regular cross-slide screw. The two tools A and B 
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HANDWHEEL TuRNING TooL 


are held in the semi-circular carrier (, operated by means 
of the handle D. By using two cutting tools, only a quar- 
ter turn is needed to machine a handwheel rim. 

In making the semicircular tool carrier, a circular piece 
was turned and then sawed in two, the other half being 
shown at F. The carrier and too! posts are made of one 
solid piece but the brass wormwheel segment F is dowel dl 


and screwed on. 


manufacture it 


In an article in “Power” on bearing-metal 
is pointed out that in the use of the lead-antimony and the 
lead-antimony-tin mixtures a complete reduction of the 
crystal formation is important to insure smooth mirror-like 
nonabrasive bearing surfaces. All the ingredients must be 


and distributed throughout the alloy. It is 
for this reason that a lengthy annealing period is desirable, 
because it has been found to have a greater effect on the 
mechanical properties of a metal than the temperature factor 


evenly balanced 
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The New Process Gear Corporation, Syracuse, N. Y., 
has started the construction of a three-story addition, 
which is to be used as a case-hardening department. The 
company reports business excellent. 


The following communication, received by a prominent 
Philadelphia manufacturing company from E. Tillmans 
& Co., Gogolstrasse No. 14, Petrograd, is published 
at the request of the Philadelphia concern for the benefit 
of tool-machinery manufacturers who may care to com- 
municate with the Russian firm: “We would kindly ask 
you to send us, if possible in the German language, cata 
logs, price lists and discount lists, two copies each, for 
tool machinery made by you.” 


The Merchants’ Association, New York, held a luncheon 
and meeting at the Hotel Astor, Wednesday, Oct. 14, for 
the discussion of trade extension in South America. 

W. S. Kies, manager of the Foreign Trade Department 
of the National City Bank, announced that the National 
City Bank had arranged to open for business next month 
Janeiro and Aires. Lack of 
he said, had interfered with the develop- 


branches at Rio Buenos 
American banks, 
ment of trade, but that the present conditions pointed to 
ultimate success of business for this country in both Cen- 


tral and South America. 


As a result of the arrival of mew orders, inciuding one 
from the New Zealand government, the Vilter Manufa 
turing Co., Clinton St., Milwaukee, Wis., manufacturer 
of refrigerating machinery, will enlarge materially its 
force of workmen. The company reports a hig inn rease i! 


orders with many inquiries from South America; and re- 








gards present indications as bright for a excellent busi- 
hess year. 
’ a val at ~) 
NEW PUBLICATIONS 
HENDRICKS COMMERCIAL REGISTER OF THE UNITED 
STATES, Twenty-third annual edition One thousand six 
hundred 7x1l0-in. pages; cloth bound Price, $10 Ss. E 
Hendricks Co., 2 West 3th St.. New York, N. Y 
This annual commercial register has become such an it 


stitution as to little mention beyond that a new edi 


tion has appeared 


require 


This year “The Assistant Buyer,” formerly published by 
the Sullivan System, has been incorporated and the entire 
work has been revised. 

The aim of the publication is to furnish classified lists of 


benefit of those who want to buy 


350,000 


for the 
about 


manufacturers 
sell. It contains 
ward of 


names with addresses, and up 


45,000 business classifications 





PERSONALS 





Bariveariseoers 





H. H. Hodell, one of the founders and for many years vice 
president of the Van Dorn & Dutton Co., Cleveland, Ohio, has 
been elected president, succeeding James H. Van Dorn, re- 
cently deceased. T. B. Van Dorn, president of the Van Dorn 
Iron Works Co., was elected to succeed Mr. Hodell as vice- 
president 

H. H. Finney, until recently representative of the Inde- 


Ill., in the Southwestern 
with headquarters 
Southwest by F. J 


turn 


pendent Pneumatic Tool Co., Chicago, 
territory, has joined the general sales office 
at the home office He the 
Passino, formerly the representative, 
has been succeeded by V. W 


is succeeded in 
Michigan who in 


Robinsor 
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Current Prices of Shop Ma- 
terials and Supplies 


PIG IRON was quoted at the following prices at the points 
and time indicated P 
Get. 22 Sept. 17 Oct. 10 
Ivil4d livid 1913 
No. 2 Southern Foundry, Birmingham $10.00 $10.00 $11.00 
No. 2X Northern Foundry, New York 14.50 14.50 16.00 
No. 2 Northern Foundry, Chicago.... 13.50 14.00 15.00 
Bessemer, Pittsburgh 14.90 14.00 16.0) 
Basic, Pittsburgh 13.90 13.00 15.40 
MISCELLANEOUS METALS—NEW YORK 
( 1 j 
Copper, electrolytic (carload 5 ( 12 1 
Tin Zs. 40 Mo ol 1) (n) 
Lead ; ; oO 4 35 
Spelter 1s 6.15 > OF 
Cc pper sheets, base 70 17 ™) 20 00), 
Copper wire (carload lots) 13.2 12.30 18.00 
Brass rods, bas 12.75 13.4 17.00 
Brass pipe, bas 5 OO 16. 21 00 
Brass sheets 12.7 13.87 17.50 
Solder $ and } (case lots) 16.75 21.25 25.00 
STEEL SHAVES FROM JOBBERS'’ WAREHOUSE, NEW YORK 
{ 
Steel angles base 1.8 1 85 : 2 
Steel T's base roo 1 oO 2 30) 
Machinery steel (bessemer) 1.8 1.8 21 
STEEL SHEETS FROM JOBBERS AREHOUSE, NEW YORK 
f _ “ 
No. 28 Bla 7 J 7 ; TD 
No 2h Blac y tH" 4 | J : Ow 
Nos. 22 and 24 1 ’ 
Nos. 18 and 20 Bla ‘ ”) 
No. 16 Bla > SS 
No. 14 Black 2.35 2.75 
No. 12 Black 2 30 i) 2.70 
No. 28 Galvanized 7 $70 1.20 
No. 26 Galvanized $4 ; 40 7) 
No. 24 Galvanized & 
COLD-DRAWN STEEL SHAFTING s sold to consumers 
at about 45 discount off t prices \t that rate the net 
prices per foot are ‘ n., 4.95« l n., 8.03c.5; 1% in., 12.656 
136 in., 15.29¢., 1% in. 16.50¢c.; 15 in., 19.36c.; 1% in., 22.44c 
1% in., 5.79 2 in., 29.28< 
OLD METALS—The following prices are quoted Heavy 
copper, 10.256« light copper, S8.75« heavy ichine composi 
tion, 9c.; light brass, 5.25« brass chips, 8.25c.; brass turning 
MACHINE BOLTS are enerally quoted to consumers at 
60 off the list price, but in the case of steady customers and 
orders, generous concessions are being made \t the rate 
of 60 the following net prices } d, at dollars per 100 
tT) m ’ 
I 4 7 ‘ lin 
it Sy €8 ty ko $2 OS .° ‘ £4 ” $6.04 
71 { 1.48 6.40 
i 0.74 rT ’ rs 1.7 6.76 
0.77! 0.94 2 t i4 5.04 7.12 
o.S1 0.99 6a 6 < 7.48 
STANDARD PIPPI ont cha The following 
scol ts ‘ owed fre New \Y 
| Calvanized 
4 to 2-i 7o 70 
2} to 6-in 78 oo 
7 to 12-in 4 
\t these discounts the net pr ents per foot are 
Black Calva | Black Galvanized 
3-in 2.41 3.45 2 12.87 18.04 
l-in 3.57 5.10 3-11 16.83 23.71 
1}-in 4.83 6.90 t-ir 23.08 33.79 
1}-ir 5 87 8 25 Jin 32. 15.88 
2-in 7.77 11.10 tear 12.24 0.52 
DRILL ROD sells to consumers at the following discounts 
Third grade, 60 second grade, 40 off and first grad 
off 
COKE—Standard furnace coke sells it $1.60@1.65 fo 
prompt shipment and $1.70@1.80 for future contracts, Fo 
72-hr. foundry t $2.20@2.30 is de 


coke for future 
manded, and on contract $2.354 


ANTIMONY 


shipn 


Prices remain unchanged, Cookson’s selling 


at 1l5ec., Chinese at 12 and Hallett’s at 13 
SWEDISH (Norway) IRON is sold to consumers in ton lots 
at $3.40 base In smal lots quotations are made at $3.75 
and $4 
WELDING WIRE—Prices re n unchanged as follows 
Cents per 
Pound 
4° ind 0.08 
No. & i 1 No. 10 0.0905 
‘S 0.115 
No. 12 0.12 
0.125 
No, 14 and 0.135 
No. 18 0.16 
No, 20 0.370 
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New and Enlarged Shops 
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METAL WORKING The National Pin & Bracket Co. North Vernon, Ind., has 
awarded the contract for the construction of a two-story 

NEW ENGLAND STATES 30x72 ft. factory. Noted July 16. 
Frost & Drake, Central Lake, Mich., are building a brick 


» "e . gx S * 2, Mass as awarded 
gE. J. Welch, Lunenburg St., Fitchburg, Ma . ha iwarde govamm Senta a 


the contract for the construction of a two-story, 34x80-ft. ma- : . - 
thine shop for the manufacture of auto trucks, The Detroit Creamery Co., Detroit, Mich. will build a 
M } ae garage to cost about $110,000. 
The Dane Machine Co Salem ass., has awardes 1e ‘ nea é ee 4 : : aio 
contract and construction will start at once on its one-story, Smith, Hinchman & Grylls, Archs., Detroit, Mich. have 
- 1 a gay” ed Noted July 30 completed plans for the construction of a four-story, rein- 
15x100-ft. factory. 4 : . * forced concrete factory for Dodge Bros., Detroit, manufactur- 
F. A. Rantz, Bridgeport, Conn., owner of the Laurel Gar- ers of automobiles, to be used as a pressed steel shop. Noted 
873 Laurel Ave., has had plans prepared for a one-story, July 30. 


Southery is the Arch. The John W. Ladd Co., Saginaw, Mich., will construct a 
machine shop to cost $50,000. 
The Werner & Pfleiderer Co. has awarded the contract 


age, 
60x100-ft. addition. E.G 


Lamar Butler, Darien, Conn., has had plans prepared for 


£ -s ry, 50x80-ft. garage. : : : : teats : . 

4 two-stor) ; ’ ; for the construction of a foundry at Saginaw, Mich. Esti- 
H. F. English, 1100 Chapel St., New Haven, Conn., has mated cost, $45,000 Noted Sept. 10. 

awardees S50 contract ter the commence o . er The Chicago Bearing Metal Co., 2234 West 43d St., Chi- 

story to his 40x50 ft garage The estimated cost is $6 : cago, DL, will construct a one-story brick, addition to its 

Cc. S. Palmer is the Arch plant to cost $4000. 

MIDDLED ATLANTIC STATES H. LeBrun, 5414-18 Lake Ave., Chicago, Ill, has obtained 
a permit, for the construction of a brick addition to its garage 
The Topford Detachable Limousine Co., Hempstead L. I to cost $8000 

= Y., will establish a plant for the manutacture or Solnee The Automatic Safety Window Co., Chicago, TIL, will es- 

able auto bodies and limousine tops, doors, ag By ae ‘4 tablish a plant for the manufacture of sash balances, locks 

eo WW. Hutei rhe son sos L nh oe P< and builders specialties, at a cost of $15,00. 

MAC 2 i . u imnson, empstead, 4 .» are HLE Pestle 7 . nape . . 
aves == : ; st = Frank Kepper 564 Broadway, Chicago, IIL, has obtained a 
The Ford Motor Co. will remodel the garage at 607-609 permit, and will build a garage to cost $7000. 

Bergen Ave. (Borough of Bronx), New York, N. Y¥. About W. Morehead 6761 Sheridan Road, Chicago, IL, will build 

$20,000 will be expended a commercial garage at 1133 Foster Ave. to cost $2000. A. 
The contract for the construction of the buildings for Buckett ~~ Arch. 

Rumsey & Co., Seneca Falls, N. Y., pump manufacturers, has The Weidmaier Auto Garage Co., 529 Kimbark Ave., Chi- 

been awarded. Noted Sept. 10 cago, Ill, has obtained a permit, for the erection of a one- 

= z : . , story brick garage to cost $12,000. Riddle & Riddle are the 

George D. Kirtland, Syracuse, N. Y., is building a garage Archs 
Cast Genes ‘ Testcott St an . : » 7 . 
on Bat Genesee and wWeates rhe Continental Bolt & Iron Works, 2241 West 43d St., Chi- 
P. Lowentraut Mfg. Co., will establish a plant in Newark, cago, Ill, will build an addition to its plant. Estimated cost 

N. J., for the manufacture of ice skates, mechanics’ tools, $3500. J. W. Wettenstrom is Arch. 
se P are, et ; sowentrie , Newark, N. J. is on . , a . ‘ 

sey hold hardware ’ A. Lowentraut a ” : The Fresh Air Window Shade Co., Mattoon, TIIl., will estab 
nate lish a plant at Mattoon, for the manufacture of machinery. 
The B. & K. Specialty Mfg. Co., Trenton, N. J., will es- etc., at a cost of $30,000. R. T. Eddy, Mattoon, is Pres. 

tablish ; lant for the m: ifacture of rubber goods, hard- on ‘ ; 

ware, slactriont aantiances, ote. to ount $50,000 L. W. King, The general contract for the erection of a garage, store 

Trenton, N. J., is interested ; room and sales building for L. F. Schoelkoff on Washington 

oT. ee Ave., Madison, Wis., has been awarded. It will be reinforced 
The Packard Motor Co., Allentown, Penn., will construct a concrete construction, four-stories and basement, 50x120 ft 


rarage to cost about $10.00 Estimated cost $50,000. Noted Aug. 27. 

The Harley-Davidson Motorcycle Co., Milwaukee, Wis., will 
build a one-story addition to its plant on Chestnut Ave. The 
Federal Engineering Co. is the Arch. Estimated cost, $18,000. 


The Hassler Auto Co., Wernersville, Penn., is building an 
addition to its garage. 


The Marion Machine Mfg. Co., Wilmington, Del. will es- 
tablish a plant for the manufacture of shoe repair, harness _ The Spring City Foundry Co. will construct a 60x112-ft. ad- 
repair, belt lacing machines and metallic specialties. J dition to its plant on St. Paul Ave., Milwaukee, Wis. 
Rodes is Pres 

" , : = , WEST OF THE MISSISSIPPI 

The International Cutting Co., Wilmington, Del. will es- 
tablish a plant for the manufacture of cloth-cutting ma- W. A. Sewell & Co., Clinton, Iowa, have had plans pre- 
chinery, tools, et« H. E. Latter. Wilmington, Del.. is inter- pared for the construction of a garage on Main St., between 
ested. Seventh and Eighth Sts. 


SOUTHERN STATES _ The Texas Sheet Iron & Culvert Works has been organ- 
On Oct. 11 fire destroyed the roundhouse of the Southern ized at Beaumont, Tex., for the purpose of manufacturing 
R.R. Co., Danville, Va sheet iron products. J. T. Booth is interested. 


The Shreveport Overland Co., Shreveport, La., recently WESTERN STATES 
incorporated by W. H. Johnson, and others, with $50,000 e 
capital, will erect a garage and repair shop Hammond & Fry, 722 Hell St., Seattle, Wash., owners of 
a ie the Excelsior gold mine, near Glacier, Wash., will install new 
Fire, recently damaged the woodworking plant operated by machinery at the property, including a 400-stamp mill, con- 
John Walker at Rogersville, Tenn Loss, $10,000. A. B. centrating tables and sawmill equipment 
Rogan is the owner. 
; : — : The Long Building Co., 209 New York Bldg., Seattle, Wash., 
: An addition is being constructed to the Clifton Garage, will build a commercial garage and machine shop at 1512 
Seventh and Clay St., Dayton, Ky Eighth Ave., to be occupied by W. G. Barner, 3922 Eastern 
The Chesapeake & Ohio Ry. Co., general offices at Rich- Ave., Seattle. The estimated cost of the building is $30,000. 
mand, Va., will build new repair shops at Lexington, Ky. F. H. Linthicum, Frye Hotel, Seattle, Wash., representing 
New machinery will be purchased the National Steel Foundries, Milwaukee, Wis., is investigat- 
’ se ing conditions in the Northwest with a view to establishing 
MIDDLE WEs' a branch steel foundry. 
Phe Adamson Machine Co. Akron, Ohio, has started the The Pacific States Cast Iron & Pipe Co., Portland, Ore., 
construction of an addition to its iron foundry, 80x160 ft rhe ecently seeieiaiie : a a - : 
ete gt a i. ache Reese Raeninntin gine Demian te ; recently organized by Terry & Harris, will build a plant at 
uilding wi reinfor concret an rick with cement Portland for the ; fac re of 8 wend ~ o 
tile roof and will cost $200,000. Noted Oct. 8 Por and for 16 manu facture of steel pipe. It will cost about 
$250,000 Noted Sept. 2 
The D. T. Williams Valve Co. has undergone a reorgan- Ti 0s . 9 ; : 
ization and plans an extensive addition to the plant on Spring } Fire, at ty 55 destroyed the 10-stamp mill and other = 
Grove Ave. Cincinnati. Ohio chinery suildings of the California Jack Mine, 2% miles 
, ’ southeast of Georgetown, Calif 
The W. D. Jacocks Co; Cincinnati, Ohio, will build a 56x75- : : : 
i. = , ee torte te by ge 2 ee . ‘ aoe ‘ The Ahlberg Bearing Co., Chicago, IIL, will equip a branch 
ft., addition to its garage at 2512 Gilbert Ave., to cost $6000 factory in Los Angeles, Calif The company’s specialty is 
The W. S. Tyler Co. St. Clair St., Cleveland, Ohio. manu- regrinding annular ball bearings Karl E. Ahlberg is Pres 
facturer of ornamental iron fencing, screens, ete., has had of the company Walter C. Bender will be Mer. of the 
plans prepared by George S. Rider, 512 Century Bldg., Cleve- Los Angeles branch. 
land, * the constructi ‘ ‘ee-stor 4nxG0-f "beget Mein . ’ ; 
— > cor me constren tion of a three-story, 45x60-ft. factory The Pacific Portable Construction Co., Los Angeles, Calif.. 
ot. manufacturer of portable houses, will enlarge its factory to 
! The Delaware Foundry & Machine Co., Delaware, Ohio, double the present output. W. P. Butte is Secy. and Mg 
1as completed preliminary arr: reme Bg ri sti : er 3a : : : : 
the construction of te plant at Delaware ep BF —y —? B. J. Quinn, 1337 Shatto St., Los Angeles, Calif., is having 
ate: 7 s = sodnadn : : sel need plans prepared by E. B. Meinardus, 505 Black Bldg., Los 
Bright Bros., Bloomington, Ind., are equipping a building Angeles, for a 50x100-ft. commercial garage and machine 


for use as a garage. A machine shop will be installed. shop on West Washington St. 
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German Ball Bearing Manufacturing 


By H. Hermanns 








SY NOPSIS—The tools, appliances an methods wv . sumers with suitable layouts, and expert i formation ar 

in the shops of lhe Deutschen Waffen und Munitions advice relative to ball bearings and their use. 
: fabriken, Be rlin-Borsiquwalde, (frermanu., one of thre ai 
. est producers of ball bearings in the world. Cutting off ( lISsks 

frepannin J. grooving ar / lurningd the lanks: hay , Forged disks are use a ' earings only. 
ing and grinding the races; manufacturing the ariol evular sizes are cut in multiple fr chremscarkon thn 

“pes OF CAdGe@S: ASSt mola we sto he sa aa jail , 
: mm alls. 
l — ‘ a : 

While this article does not cover the manufacture of The machine show) ts three diaka aimul 

. the balls entering into the construction of these bearings. taneously and has three tools ont and at the ba 
: ig may give the reader an idea of the magnitude of the as shown. The back tools serve to break the chip Saw the 
: 








Fig. 1. CurrinG orr TuE Disks Fic. 2. Loews Turner Larue witu Bart Bearinas 








Fig. 3. TRrePaNNING THE Races Fig. 4. Markine tie Rives 
lant +o mention that the ball department occupies a front tools and versa. "I mend increases 
floor space of 107.640 sq.{t., and at this time of writing as the cut advances, to maintain untfor cutting speed 
(previous to the war), produces over 1,000,000 balls, rang- In passine it mav be mentioned that a test was mad 
ing from 0.032 to 8 in. diameter, per day. to determine the saving, if any, of power by equippu 

Besides the regular manufacturing departments, devoted all parts of these machines with ball by 
to the production of the bearings, a drafting room is The test showed a power s of 20.3 per 
maintained. Here a large number of engineers are em- ™ favor of the ball-beari ( r lat , 
ploved. whose duties are to supply customers and cot their durability in service is not inferior to 1 
plain bearings. In the factory other n nes eq 


*\iechan 1 « rinee! Rerl wit] 1! ent 
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Fig. 5. Batrt-Race Harpentna Room 
In Fig. 2 is 


lathe, with the cover removed. Ball bearings are emploved 


both for 


shown the headstock of a Loewe turret 


live and back-vear spindles. 


TREPANNING THE RACES 


Trepanninge the races to diameter from the 


proper 


disks is shown in Fig The races are cut at one pass 


with two tools. The tool that cuts the bore of the smaller 


ring is set in advance of the other. The machines are au 


tomatic except that the disks must be chucked, the tools 


set and the trip operated, 
The races are then chucked and turned inside and out- 


side and have the groove formed. After turning, the dis- 


tinguishing marks are stamped on the rings by the hand- 


operated screw press, as shown in Fig. 4. 


HARDENING 


Previous to hardening, the races are Inspected for size 
obtain 


The 


a salt bath, which gives uniform heat. 


and defects in material or workmanship. To 


perfect work, great care is necessary in hardening 
work is heated in 
various baths 


Instruments record the temperatures of the 


heated ly crude oil or us, The burners ure 


that the 
whirling motion and the bath is heated uniformly 


placed in a basket hanging 


which are 


oO arranged fuel during combustion is set in 
a level 


At the 


expiration of the times fixed for heating the various size; 


The races are from 


and moved up and down in the molten salt bath. 


Fia. 6. 


GRINDING THE Bore 


of races, they are immersed in the oil bath. These 
oil baths are automatically kept at constant temperature ; 
the oil flows continuously through a pipe at the bottom 
of the 


pumped into the cooling reservoir and 


collecting reservoir, thence is 


then 
In the hardening 


container into a 
is delivered 
to the various quenching baths. more 


ball-bearing manufae- 


than in any other department 0 


ture, it is Important to have a working staff who from 


years of experience thoroughly understand the work. In 










































rHE OvuvTer CIRCUMFERENCES OF 


RACES SIMULTANEOUSLY) 


GRINDING 


, a 
I i: Be 


SEVERAI 








GROOVE IN THI 


GRINDING THE INTERNAI 


RACE 
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Fig. 5 is shown the part of the hardening departm nt es- Tl e cave col sists o 1 stain tj y } 


pec ially reserved for ball races. the pockets are fastened a press operat 


GRINDING Caceres ror Heavy Work 


In Fig. 6 is shown the grinding of the bore of the races. For special desig) s or he: | loaded hearings cast 
The axial and radial loads on the grinders are supported bronze cages are general used Less often. for lov 
by ball bearings. It has been shown that plain bearings speeds, solid iron cages ar on Cast cages, before i 


are inadequate for the high rotary speeds of the grinders _ sertion, require a smooth dressin of the pocket wall 


and soon run warm. Ball bearings, on the contrary, allow so as to furnish the most frictionless guidance for thx 
speeds up to 40,000 r.p.m., and could sustain even con- balls. The final work on the thin-walled brass cages 
siderably higher speeds without danger. consists In boring out, removing the burr and accurately 


{} 


When the bores and sides are ground separately, effi- sizing. To finish the ball seats the cage is held in a jig 


ciency in grinding the outer circumferences can be consid- — with the required number of bushings and reamed with a 





ae 


ss 
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Fic. 9. Groove Grinpine TTeap Fig. 10. Turers Designs or S '-STEEL Cages 


erably increased by putting a number of the races simul 


“ 


taneously upon a mandrel, as shown in Fig. 7. 


In Fig. 8 is shown the grinding of the internal groove 





in the outer race. There are emploved for this purpos¢ 
-mall machines with a grinding head movable on sup 

all 1: —_ 
ports parallel and perpendicularly to the work ; this erin 


ine head has a swiveling movement. In Fig. 9 it is sho 
} 


in detail. Corresponding to the radius of the groo 


e ground, the upper part Is accurately set bv screws: 1 


| 


nachine. In simila 


eToove 1s polished on the same 
manner the grooves of inner races and of thrust bearings 
are ground, 
Caceres 
Cages for ball bearings may be 
evil since they do not directly 


re varded as a ne Cssar\ 


nerease the carrying power 
of the bearing but absorb a part of the power in friction 
on the balls. Tlowever, this loss is so small as to be 
practically negligible, and the cage fulfills an important 
dluty. Formerly, cages were not used and the entire 
pace between races was filled wit balls. Theoreticalh 
fis gives a certain Increase of carrvine power, vet there 
vas heavy wear of the balls. 

The surfaces of the balls move i! OPpPos te directions 
it 1 


tion there is doubled. This friction was at first obviated 


7 
| 


ie points of contact between them, so that thy ! 





? 
1 HNow- 


hy placing between the balls spiral springs wl 


ever, did not last long and later were replaced by co- 











herent -ages of various sorts. 


A cage must combine great stability with simplicity Fic. 11. Rerawixe Batt Pockets 1x CAGes 
and ease of insertion and removal, and not be damaged b 
repairs to the bearing; the contact surfaces between balls round-nosed reamer, or end mill, as shown in Fig. 11 
and cage walls should be small, so as to minimize fric- After the burr is removed, the cage is sized so as to spac 
tion, the pockets equally. This is done on small screw presses 
The three designs of pressed sheet-steel cages show) the cages being clamped between two plates. or dies. 
in Fig. 10 are those most frequently used. They hav formed as shown in Fig. 12 


ereat strength and resistance against wear. The stock for the cast thin-walled cage must be hard 
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enou h to OVE stability. vel tough and solt enough to 


allow the lobes ol! the pockets to be bent over and back 


ain re peated|y without breaking. 
Thrust Bearings 


The balls of thrust bearings are generally held by sheet- 

















Fig. 12. Spactne Dies ror Batt Pockets 
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Assemblin 


of thrust bearings is simple ; the balls are mere ly Insert 


able quantities to the assembly department. 
between the two ring plates and the spac ing bolts riveted. 
The cage with the balls fastened in it is then placed 
tween the appropriate races. Most of the thrust bearings 
are shipped in this form. 

Regarding the assembly of a radial bearing, distinction 
must be made between bearings with a normal and au in- 


balls. The former contain only so 


creased number o 


] 


: : 
valis as can be 


inserted between the races without 


] 


i eccell- 


many 
using force. In so doing the inner race is movec 
trically to the outer, so that the inner surface of the lat- 
ter touches the outer surface of the former. In the re- 
sulting large opening on the other side can be placed a 
certain number of balls. By a skillful manipulation, the 
balls are brought into the groove and regularly distributed 


The 


with a normal number of balls are subject at no place 


alone the circumference. races of those bearings 
to a weakening of cross-section, which is a fundamental 
point in their favor, and practical experience has shown 
that the number of balls exerts only a minor influence 


upon the carrying power of the bearing? 


PRESSING IN TILE BALLS 


For bearings with an increased number of balis, the 
races have such a notch, or opening, as to allow a few extra 
balls to be inserted between the races yy means of a litt'e 
pressure. In view of the elasticity of the race and ball 
material, permanent distortions are not to be apprehended 
A small lever press, such as shown 
Both the balls 


assembling, submitted to accurate 


from this operation. 


in Fig. 13, is used for pressing the balls. 


and races are, before 


measurement, so that under all conditions it is assured 
that the bearings and their parts are of the requisite di- 
mensions. The pressing of the balls between the races 


constitutes a test of material, as brittle metal will prob- 
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Pressing IN BALLS 


Fira. 13. 


brass cages W ith radially widene dl holes, The cages COn- 


sist of an upper and a lower ring-plate held apart by spac 
Ing bolts riveted between. 

Thrust-bearing cages cause only slight friction and be- 
cause of lightness spring a little in service; this, however, 
is beneficial. Manifestly, though, it is not proof against 
the abrading effects of rusty and broken balls. Yet the 
hearing itself must become unserviceable before destruc- 


tion comes to the cage, 
ASSEMBLING 


When the several! parts of the ball bearings have been 


made—the balls. races and caves—thev are sent tn suit 


Fria. 14. 


Press Toots ror Closing THE Prones or Batt CAGEs 
ably erack and be scrapped. However, this seldom hap- 


pens owing to the previous rigid inspections. 


INSERTING THE CAGES 
Next is inserted from the side of the bearing a cage 
corresponding to its size and number of balls, after the 
halls have been regularly distributed around the circum 
The lobes of the ball por kets are, with small 
bent around the balls. In Fig. 14 ar 
for bending over the thin-walled brass 


ference. 
Spex ial Presses, 


shown the 


tools 
caves, 


Finally, the bearings are wrapped in. oiled 


Ay reased, 


paper and peace ked in pastehoard boxes. 
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Hlow Shipments Are Traced 


by JOHN H. 


lracing ie thads suited la 
The oT 


erthed will enable the manufacturer to determine whether 


SYNOPSIS—A des ription of 
rarious kinds of shipments. use the means de 
has traffic is be ing handle d é fic rent yf and lo correct condi- 
lions where necessary. 


Shipment tracing is commonly looked upon as a matter 
of simple routine. It is usually handled by the shipping 
clerk or traffic department, and the management is hardly 

the 


ot definite knowl dve 


capable ol exercising intelligent supervision over 


¢ to its lack 


That they 
woes without saving, but as long as they finallv result in 


methods emploved, owln 
bad 


concerning them. mav be either good or 


the 
not closely questioned. 
A 


arrival of the shipment their efficiency as methods is 


connection 


1yy a study 


clear knowledge of train operations in 


ilisp psable and 1hat be had 


with shipping is hn 
of the accompanying analys 
ANALYSIS OF RAIL HIPMENTS 
Passenger Service 
Including express shipments 
Carload ind less-carload 
Local and through 
Fast Freight 
Scheduled Trains Known in railroad lanzuage 
Running at regular periods fing ~_" a. ~ in 
ind using i repeated train rae ca we + practi 
pega Nearmgee bol transfer at a division point 
number SyMHOE. Carload and less-carioad 
Local Freights 
Usually running between di- 
vision points and delivering 
freicht at all scheduled sta- 
tions Further classified as 
Regular Leaving daily it 
a definite time 
Extra Leaving daily when 
a train can be made up 
Extra Trains Carry carload shipments 
Run under no definite sched both local and through 
, ~ a fate ‘ Extra trains i less- 
ul mynd usually have the oontend shipments poh! when 
socometeve number for a train it is impossible to run them 
number. on scheduled trains 


Effective tracing also necessitates a knowledge of car 
and shipment records maintained by railroads. These 


are as follows: 


Car record. Kept by local freight agent, showing car num- 
ber and initial (continuous record). 

Copy of way-bill. Issued by the local freight agent, con- 
taining the point of origin, the destination, date of shipment 
complete route, name of shipper or connecting line referens 


consignee’s name and address, itemized list of the commodity, 
weight, rate and revenue 

Abstract of freight forwarded Kept by the local freis 
agent, showing the car number, initial, consignee, commodity, 
weight and revenue (Daily.) 

At the receiving point Abstract of freight received Sept 
by the local freight agent, showing the car number, in il 
of consignee, commodity, weight and revenue. Daily.) 

Original way-bill for goods shipped, kept at the local office 
until the end of the month and then forwarded to the udi 
tor of freight accounts This shows how the shipment w 
handied at every junction point 

Freight bill Issued from the way-bill ivir ll tl 
information shown in the way-bill except the handling of 
shipment in route Filed by “pro” number, two copies be 
retained by the local freight agent 

Passing records. Shipments received on through w bill 
Made by the freight agents at the junction points, showin 
! date received, date of way-bill, number of way-bill, poin 

origin nd destination, name of shipper 1 cons ‘ 

modity, we ht, rat ind reve (Daily record.) 

Passing reports Sent dailv to the di sion fre ht a ’ 
howing car numbers and initials nd train torw lit of 1] 


\ 
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\N DEVENTER 

Conductor's record Cond 
} a ae satan Hie 
and destination One cop 
nt, One to the division sup: 
required by the road 

Yard report Made | tl 
transferred from one train to 
through a yard at the end of 


office 


Less-Cartoip Ry 


The samme Tred ords 


are dha 

artoad, and, in addition 
of origin and destination, as 
car is transferred, make « 
Tin relight house, show | 
how marked. These report 

Maximum effici 
when the efforts res 

ortest time ana ( 
to cost of dela cost « 
Where i shipment ‘ 
® City I) din vr. every d \\ 
sands of ¢ ars, and the e 
\ © a profitable play 
shipment of small value is de 
warrant the expense of a t 
eoverned entire ) the cae 
necessit)\ Ot tracing ata 

PRACING 

Traci meal arrat | 
are as lollows 

Ret rh) Postal cal r 
the Various stations } 1 a 
the car number, train numb 
for notification on the 3 

pment has passed or been 
est lorm ot tra own 
results, being limited bh ( 
The telegraph, comm 
used when a quicker r 
which would make the tel 


Tra hy 


shipments, 


hy tt le prrbandne 


and =S list 


shipments within a1 S 
Sometimes ind ( S Kl 
el mover fo locate 1 " 
oly Wile i i } i 
struction contra 
( partic il i 
hold y » Wwe ‘ ‘ 
operations wit! t 
GENERAL Proe 


) Get ! 
l 
(ty) ty t { 
d dest t . 
7 t 
(fc) F t 
\ i i i t 


on 
ND 


Kept 


REPORTS 


la re 
{ { 
wm? 6 
re 
erTrvie 
. 1! 
rs | 
race! 
‘ 
Ci 
j 
I 
e p 
ij) 
ne l 
tior 
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freight 
the 


the 
giving 
above, 


divi- By wiring to 
the agent at that point 
information as 


various 
with 


Trace at 
starting 


(da) 
ion points 


last same 


one 

Having located the car 
Take up with superintendent of 
that at which the last trace o 
effective of results within a 

the traffic manager. 


two division points— 
first div point beyond 

was had If not 
take up with 


between 
the 
the shipment 
period 


(e) 
ision 


reasonable 


ProceDURE For Various CLASSES OF 


SHIPMENTS 


SPECIAL TRACING 


For tracing express shipments, follow the general pro- 
cedure previously outlined, except that information as to 
the car and train number is obtained from the local ex- 


agents instead of from the freight agents or the 


Dress 


superintendent’s office. In addition to this, in small 
or where express packages 


is well to 


towns with no wagon delivery, 


hecome mislaid or sent to wrong stations, it 


notify the ceneral offices of the express company, since 
for the local offices to return 


there all unclaimed or undelivered express parcels. 


after 30 days it Is customar\ 

Carload express shipments, being accompanied by an 
individual acting as messenger, seldom require tracing, 
as he sees that the car goes through without delay. 


Fast-Freigur Cartoap TRACING 


In tra ing fast freight 
cedure. If this is not effective, 
agent of the road concerned, giving him the record of the 


follow the general tracing pro- 


wire to the general freight 


| 


and car date of shipment, shipper’s hame, 


train with 


his course 


traffic 


name of consignee, destination of shipment. ‘T 


mav be continued when necessary, through the 


manager up to the president 
In tracing shipments by fast freight, in less than car- 


loads, it is advisable to take the matter up with the local 
referring to the date of shipment and con- 
in all 


the 


freight agent, 


signee, Duplicate bills-of-lading are filed Iy\ aate 


The 


way-bill to find the 


freight avent then refers to 
routing, car number and initial and 

number and « The 

ment should then communicate with the freight agent at 


freight offices. 


late of wav-bill. one tracing the ship- 


] ] ° ] : 
lor advice as to date ot the deliver 


the destination point 


to consi mee, COMPA Ies making 


In many cases, carting 


he ship- 


mixed delive ries hold material Wn ther barns, If { 


ment has hot lee ll deliver d to destination, the salie pPro- 


cedure is then followed as for fast-freight carload tracing, 


up to the point of locating 


at the june tion point shown 


“passing record’ which is kept at 


in the way-bill. The 


hatter @asy When the car 


junction makes the 


pots, 


Hubber are KNOW, his 


number and initial and train 
method applies to through as well as local shipments. 


Tracing Less-CarLoap SHIPMENTS 
tracing via 


it and local less-carload 


For convenience in shipments that travel 


t mav well remem 


fast-freigl 
1, “wl that ever or ) led be « rd si ape 

ered| that every car Is provided With a card showing Its 
A record of this is kept by the local freight 


When 


ther than that to which 


destination. 


agent at the point of origin of the shipment. 


shipments are made to points o 


lw? car is carded, the matter sho 7 he taken up WwW | the 


local fre elit aventl of the station which is designates us 


} ' 
»>To vcdvise the car 


the carded destination. Ile wi 


number and carding of the car into which the shipment 


was reloaded. And so oh to protnt of tinal destination oi 
the shipment, 

The tracing of carload local shipments she | invari- 
ibly be handled exclusively through the veneral 
iperintendent. 


In tracing local less-carload shipment 
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first to find out from the local freight agent at the des- 
tination, whether the shipment has arrived. ‘Then, hav- 
ing the car number and initial, ascertain from the divi- 
sion superintendent, the train number and destination. 
Consult a railroad map for points between origin and des- 
tination which have connecting or branch lines. A form 
letter should be sent to each of these stations for informa 
tion as to the handling of the shipment, which may hav 
This pro 


cedure should be followed in tracing any shipment which 


heen placed off at any one of them in error. 


is shipped for delivery via a local freight train. 

In tracing local shipments destined to prepay station 
where there are no agents the same procedure as abov 
may be used and then form letters sent to the agents at 
the nearest points to the destination for advice as to de- 
livery. This also should be taken up with the division 
superintendent, which insures that the train master fol- 
lows the same procedure and renders the tracing more 
positive. 

If unable to locate a less-carload shipment through 
tracing, take up the matter with the freight claim agent, 
as he keeps a record of every article found unaccounted 
for on his road. 

In tracing shipments made over two or more roads it 


] 1 
Ss iould he 


remembered that there may be a terminal beit 
ine which handles the car from one road to the other and 
Inquiries 


not shown in anv printed schedule. 


should be made to the superintendent of 


which is 
the delivering 


rr} 


he case is then put to the trafie man 


road as to this. 


ager of the helt line concerned, ah ine car number and 


initial, date of delivery to his road, and the | ke, 


TRACING MATERIALS FROM Points oF UNKNOWN OntaGl 


Commodities such as lumber bought from commissio! 
dealers or brokers are often shipped from points unknow 
10 the consignee, 


Cet 


The procedure 1) this case Is as follows: 
the 
communicate 


initial from broker, who 


Chen 


the car accountant of the road ownli a 


the car number and 
always has this information. wit 


the car in question. 
ITe will be able to tell within two or three davs what roa‘ 


has the car, from which point the tracing may be carri 


out under regular methods. 
Tracing lumber and other materials which have stor- 
age-in-transit privileges and which are usually purche sed 


through a broker, may be done as above to the point whe 


the material in question was stored In transit. Informa 


tion must then be had from the storing company as to 1 


car number and disposition of the re-shipment, aft 


which the regular procedure is continued. If this is ne‘ 


the 


t of the road over whieh the car 


elTective, case should be taken up with the OTK ral ca 
ccountai Was resnipped. 


In tra 
procedure is followed as for fast-freight shipments, bot! 


] 


for carloads and less-carloads. 


ing shipments sent on an extra train, the same 


TereMINAL TRACING 


The ocal tre olit agent of the terminal of the firs ren 


should be requested lo advise if such shipment is Cover’ 
If not, he 


and state whethe: 


' 


in his freight house. will advise the deliver 


leliverv was mac 


the COHLICE Ling line, 


lt | 


by team, intermediate belt line, or direct. If transfer has 


been made to another road, the local freight 
the first 

] ; > } . . } 
ind routing, and upon request will give the name of thi 


d. The 


avent at th 


terminal of ear number 


road shouid advise the 


terry hate road tise matter should then he taken 











» with the freight agent of the road whi 
the freight, the freight house ascertained whi oes thi \ great deal of ti e Was exper ed with the belt 


} 


actual transferring, and communications sent them. D, which was freque 
delivery is by team, an agent of the first road should rom the pulleys. 
a receipt for delivery of the material to the sec 1 road, The solution « i viola ‘ I s made fairly 
providing this has taken place. In all cases where ship- easy through an u stan f the effect of time upon 
ments are lost 30 days or more, a report should be fi 
with the claim agent so as to be within the four months’ In the case of the countershatt cuestion i3 s 
limit provided in the tariffs. the chart, F I 

It should be remembered that the train symbols ar shaft is assumed as bei quivalent to a 4 
changed at junction points, whereas the car number and in. mean diameter, rotating at a ed of 


initial remain the same, lt Will " noted ow rap r rene required to 


Effect of Quick Reversal on 
Belts 


\ 
It isa well own fact that the large am t of tr \ 
experienced in keeping planer belts in condition Is due te 3 
; : \ 
their constant reversal. It is not so frequently tl \ 
trouble from this source is encountered with other 1 LM \ 
chines | ol mot owt ! tT! muble wit! Ove 
welts was i| traced to the a rm sal of 1 
1 = eit ! ti al Wie ) ‘ 1 r weltT< } ; 
' ( rtsy {| ) 1s ss ( }*jos ] il 4 | ° 
he seen it power rok I IOTOr s Transmitt ‘ ; ‘ 
! rouvha volt Ti) 7 } } =] | ro \\ — 4 
, belt marke D) leads to the 4 shaft. whi tu 4 
( es | | ( I; i¢ counters iits ) nieal ‘ om 
] | 
es b » 
and 8) ( I i KePrES r ¢ ) LcEQUI / 
Reversal of the countershafts is effected by springs an Srop Ro 1Od 
wt pedals, the arrangement be Yy such that when tT 
stop the « t PAS ‘ the 1 
—" _ 
} mr) roa | Takel ] T ( T ‘ Ti aD 
| 
| yhereas ( i rate « rease 
thre ores \ ~ } ‘ Ports e Tel 
, 
: i ( n this « ( ind slow 
MA/N % 4 vr ft t ‘ \ | nh { 
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= SHAFT 2 | suswest ite a aaa ot os ys +h, 
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Fig. 1. PLAN OF OVERHEAD rs AND Drivine Bel J 
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an almost impossible task to trace the forces 


are set up in the various belts due to this quick 


rm 
Che 


Willie 


eversal, origin of the reversal being at the counter 


shaft and the reversal coming through belts Boor C, as 
the case may be, this is naturally the first belt to suifer 
but it is quickly followed by a. stra upon the belt A 
leaclinge to the machine, the lenet of time between these 
two actions depending upon the elasticity of the belt 1 


and its slip. 


The helt iD) recelves thre <eVerest jolt ol all. especially 


when the reversal of two machines comes at the same time. 


This is due to the fact that the jJack-shaft, being provided 
less inertia effect thar 
the 


ur quit neavy, or 


this case with steel pullevs, has 
the 
main-line sha 

The fact that 


due to quick re versal. should be key 


COURTECrSHaits, 


cither 
ft. which is uniformly loaded. 


eXCeSSIVE STralbs are produced in belts, 
mind as a possible 
belts are found wearing out rapidly from 


olution when 


one unknown cause, and especially when it is planned 


to shift belts or throw clutches automatically, 


Drilling Header Pipes 
When the are laid off and drilled 
in the ord ut nerally experienced in 
etting properly. By using the device 
shown, used by the Arctic Lee Machinery Co., 
not only properly spaced, but 


line, This 


Holes in header pol} Mts 


Inary Way, difficulty is 
them lined up 
made ane 
Canton, Ohio, the holes ar 


are drilled and tapped exactly i makes the 
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Heaper Pree-Deruting anno Tapping Devicre 


drilled 


A and clamped 


TiSM mblineg process exvtree 1\ Cas\. T We poly M To be 
V Lyla KS 


vy means of the cross-straps and nuts on the studs. 


and tapped is placed in the 


down 
Spacing for the holes is obtained by means of holes like 
B drilled in one side of 
the fixture is made to fit. A 
bottom of the 
handle D, making the 
easy. <A 

the 


Bushings 


the slide (, into which a pin in 
fitted 


pinto! 


the front of rack Is 


to the slide into which meshes a 


operated by the setting of the slide 


] } , 
I 


rest Is puaced near the 
the 
bracket / are 


This bracket is easily re- 


onvenlent ane roller 


outer end of slide to overhang whe 


support 


needed, fitting the used to guide 


whatever sized drill is used, 


moved lor tappiuie, The entire cle Vice 1s sel| contained 


and mia he qui kly removed Trom the adrill he machine 


table, leaving it free for other work. 
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Machining Large Tables for 
Plate-Glass Making 


By G. BK. MAXWELL 


the manufacture of plate 
then 


They are made in various sizes, 


The cast-iron tables used in 


evlass are somewhat difficult to machine because of 


large size and design. 


from 26 ft. to 36 ft. in diameter and are usually made in 
eight segments as shown. 

The top is made very thin and must necessarily be deep- 
ly ribbed to prevent warping or bending, and when com- 
pleted the top surface must be a true plane, therefore great 
care must be exercised in machining the joints so that 
when bolted together and resting on the surface 7), there 
will be no appreciable drooping of the circumference, 
Many methods have been tried in machining to prevent 
that ol 


this drooping of the circumference : among others, 








(; LASS 


rok PLAT 


Tanti 


] ] } ] 
bolted ane Keved to 


planing the joints first and, when 
gether, turning the top surface ina pit lathe. This proved 
unsatisfactory because, when placed in a horizontal posi- 
tion and resting on J, the top bent out of true. 


plane the 


First 


each segment and use this as a set- 


following method has proved satisfactory. 
surface D of 
ting. ‘Then plane the top surface parallel with this sur- 
face after which, plane or mill one side of each segment 
and keyseat it. Now lay out the other side and machine 
it. For machining the sides the seement must be set so 
that the side surface will be slightly off a right angle with 
the top, in other words the sides must be machined so that 
when they are bolted together, theoretically, the top would 
dish upward but in reality, due to overhang, the circum- 
ference will droop sufficiently to leave the top a true plane. 
The amount the side is to be off a right angle with the top 


depends on the diameter, depth and design of ribbing. 
Ordinarily, for a 50-ft. table with a depth at D of a sixth 
of the radius of the table, the opening at the top of the 
1 


joint should be about inch, 


Instead of making a key for the full length of the groove 


it will prove simpler to make a series of keys about 12 


in. 
long, spaced about 18 in. apart, and it may be mentioned 
that it is less expensive to make a key joint than to ma- 
chine the sides so that the projection on one will fit in a 


recess on the other. 
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Electrical Operation ox Planers 


By C. E. CLEWELI 


SV NOPSITS—T hi specta Mmivantades of Tj al } P I rr The rr =f ) 

pidners are outlined. The cucte of operat neand tf } ‘ ‘ t ' 
gure ments aft 1M POSES on the driving eq ment f troke ! mone 208. 

fing and return vpeeds and the reverse, { on parts celerating thr 1 ( t t ‘ any 
elled and reversing-motor drwes, Analysis of a ol so that ’ ‘ , 

ilele cycle from graphre charts. hinds Of motors Ni ole . . i 1 2) fiver 
rorsepower re quirements, and the control and swil } L tt Lao t 

arrange ments, The eect or high cuttly ,? , ‘| 2 4 _ re? - 

speeds and a qui AV reve rsal is CmpPhasize / wil res ( CCSS : (-s 

iis influence on costs of manufacture ‘ ' 

Even where opinions differ as to the advantages ! mploves Tha a ent . 
motor drive for machine tools in general, there is a cor able of bring ioe 
mon acceptance of the superiority of electric drive in 4 o as to lose ttle ti , e st 
operation of planers. This ace tance Is based on at finite elder « Ves, elt | ine m t 

- trol rte ~Crdie 1 
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braking in 23 seconds erur an ( . 
SIFFS? Or ) COMPLI EK i‘] ee 1} rE] |) 1\ : ) 
Stop by Friction only ING Db sit 
no dynamic braking, 
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a 7 Lh hdd hddddddd 4 ym opie stool certa ) { fet troke ( 
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Fia. 2. Savina Errectrep py Dynamic Brakt 


and tangible points of excellence which may " rt 
neluded under the heads of accuracy and time save t t Subse 

cutting and return strokes through higher speeds lot COF-CONTN 

reduction in time taken to make the reversal, whi . tt 

ormeriy a cumbersome part of The « ( Whel er : rel 

~hifting was depended upon for the purpose trem \. G ; own that t 
The cycle through whi anes See. . f f ] ‘ , 
Inning of one cutting stroke to the 1 I nye . . uy i") " 

eavy demand on the motor through t f uy 

troke, usually at moderate speed: bringm f the tabl Ve , miu | ' 

ind \ rk to rest: iwcelerat ne n the reverse clin 0 adopt 
*Assistant professor, elect il er eerit Ur t 2 to thy ne ' i vet that 


ennsvly 
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standard practice in this country today limits eutting Comparison oF A BeLTeD AND ReversING Motor Drivi 


speeds to a range or from 25 to 50 ft. per min, and \ most interesting and instructive test has been re- 
return-stroke speeds from 50 to 100 and somewhat over, ported by S. 8. Roberts. covering the features of most im- 
the higher values already quoted from foreign reports, portance connected with these two methods of drive. 
doubtless refer to light work and special cases, This test is reviewed, not as an argument favoring eithe1 
One important element of Improvement in the planer — type, since this point has been discussed in previous ar- 
cycle is the reversal at the end of each stroke. Belt slip- ticles. but on acount of its bearing on the general ques- 
page and squealing were annoying in the older equip- ion of planer drive. 
ments and attention has been directed toward quick brak- Fig. 4 has been prepared from this test and shows 
ing as a means for cutting down the reversal-time m vhere the time savings occur with the motor drive. In 
terval. Various means have been suggested. Mechanical this test a summary in two given cases indicates that the 
braking has been employed but dynamic braking through jp otor drive reduces the time of a evcle by 6.0 seconds 
the motor control seems the most satisfactory method n 19.4 over the belted drive. <A tabu ation of the moré 
thus far. Fig. 2 shows the difference in time taken for mportant items covered bv this test is shown in Tabk 
stopping by dynamic breaking as compared with a stop TL which, if studied in connection with Fig. 4, should 
iv friction, reported by Il. F. Stratton: and Fig. 3 from vive an understanding of the items involved. 


\n analysis of the curves in Fig. 4 as reported by Mr. 


iit feat a Roberts, brings to light several points of special interest 
ee | The upper curve corresponds to the ~O-hp. reversing 
motor used for the test. The cut fer this curve was the 
t same as for the belted test shown in the lower curve. 
| " 
| \ 
. \ 
y \ 
[ 
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| | aad MQUIPMENT 
rward /3 € - Return 5.9 Se 4 racing out thre eVvele To) the moto! direct drive Wi have 
: i: 2 4 € 8 4 é ° n turn: 45 amperes as a peak at the time of starting up 
[ Relted Plane T . see 1A nel = the planet rol the cutting stroke ; as the speed Increases 
i . " , )- 
in the 2.5-sece. interval before the start of the eut. the 
hig. 4. CyeLte Comparison ov REVERSING AND BELTED rrent drops to 20 amperes and then rises to 88 amperes 


Drives for the cut covering 7.3 sece.: the current is off for 04 


lakes place to high speed with a peak 


sec. and the reversal! 


the work of Charles Fair, indicates the slip at reversa ad of 66 amperes, which accelerates the motor, after 


or a single-belt drive. ch the current drops to 21 amperes for a short interval! 


Braking dynamically is accomplished in modern equip d finally drops to about 10 amperes just before re- 
ments by the currents set ub, due to the momentum ol ersal again takes place. This completes the evycle and the 
the moving parts of the planer. and not due to any de orresponding points in the evcle for the belt drive ar 


mand for current on the line. In some cases, the braking casilv seen from the illustration. 


. acomplished in steps so as to reduce the shoek on a Stee of Machit —s 

the apparatus which would he produced in bringing the 4 1) oH) 12 iS Ho 72 

} | , ‘ 1) <—Harvey 0 Is 17 1 16 15 
planer to rest from a high speed in one brake step. Sev Flather 1) 20 Is 

: ; . Gray 22 22 20 
eral successive steps in the braking bring the machine Pond rr IS (Actual Test) 
| mr ed ; 7 3,3 95 2 Da 

to rest by an accelerated-brake action which increases as _ Tow * “High speed steels 
the Spe Is fal] iT and his redunees the weal and ear : 

, pees ' teal rABLE lL CUTTING SPEEDS IN FT. PER MIN. ILLUSTRATING 


on the outtit. CONDITIONS 10 YEARS AGO 
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Morors Usep ann Horserowrrn ReQuirEMENTs The horsepower ratings « laner motors as recon 


mended ) on manutact 1 OW] } Tabl it] 


Th modern practice Making use of a direct-conie 



































: _ , _ |" e rating motors used tor inter ttent operations 1) 
reversing motor calls for ah adjustable-speed airect~ - : 
rrr > . , = are Usually Dases o! au ss rl rerio at tull load. 
rent unit. The outfit as a whole includes the contro oe 
+ Thus a 20-hp. motor on 1 l-hour rati 
equipment in addition to the motor, msisting of a ¢ oo] 
, ' a : . ‘ retell lo a i f ubie of running at 
troller as in Fig, 5, a master switch as in Fig. 6, and a | 
' , . mn ! 1 hour wit 
pendant switch as in Fig. 7. The master switch ap" 
. P ‘ Si A motor w | ' 
mounted on the planer bed and tripped by dogs on t 
nhout {) " c*( . | iT ‘ 
platen, one of these tripping cde es being shown in | j 5 
a j 1! wis ' — «lee r) ] | 
. At the time of tripping, the motor is startes iW aut 
. rit l ) ’ ! 1 {| 17 ‘ 
matically ahd accelerated to the desired) speed, \t t , 
j ert ) In view 
end of the stroke the mastel wit Ss avain tripy , 
re ? i i 
avnamic braking stops the aner al motor na 
interval and the outfit is automatically accelerated in : 
, 1\ { ' 
opposite direction. 
” ones . . ! ‘ ‘ ‘ 
Phe outside view in Fig. 5 indicates two handles 
iliac a , w A \rendt 
are attached to the two tela eostats show ls 
} } } ™~ i 1 " 1 
cover. Qne of these handles covers speed adjustment 
for the cut and the other for the return stroke. T 
feature is one of the most thnportant th the clect! ad 
‘ ~! ‘ \ ; ‘ ; ; ‘ ; 
since It permits of accurate adjustinents of speed to s 
e t iM ) ted out that 1 
. Mh . ‘ ! tor, Wi } 
i ID ] | Tih I ul ie 
\ { i ( ty; ; 
MIAST \ 
_ Il¢ | , ‘ il et i ! 
‘ t T rt t | | | 
) es startin ind stop i ! { 
e chiametel 1 r¢ ) t 
| 
4 poet a : q 
__ St : t 
! seen : i 
~ } \ 
’ / 
Kia. 6 Masrer Swrrenm ror Reversine Eouirn Lis : J IU 
oe) 4 Pim, 
vw 
| class or sS1ze © ork ahe re 4 ~ a t q 1 f 
ix sufficient to provide a large } mber of different spe ‘ — } 


| ig. Lp ———( ————— | 
Ihe pendant =witt hh. | mw. «WwW eal ” secured arif | | | | 











he reversing equipment. duplicates the action of the mas L bihy . 
en Agena : a Fc KD | 
ter switch shown in Fig. 6. Chis pendant switch I = — = — 
sually arranged to hang over the platen and is attaclhy r Resictnstiaiee, } 
to a flexible cable, so that it mav readily be carried about “End View Siaaiith tithes f 
Vv the machine operator, Ss permits fim to start, st iG. Ss MASTER Swi wp Tri IN DEVIC 
uu reverse the planer from any point up to the limit ERAL ELectric ¢ 
of the flexible cable leneth, an correspondingly aids 
ny tine process of setting up and arranging the work 1o.000-Tb. platen mo it 100 n ) 
| r ert } ) reve 

iS-In. Planer 60-[) J, 

Rever M ! THY ' j ) 1) « , 
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) l 
creased output due to the ready change to t west cut- apparently favors the reversing motor is not In 
ting and return speeds; absence of repairs and mainte- tended to overlook entire ly the question of non-reversing 
nance on line shafts and belts: elimination of belt slip- motor drive. The non-reversing equipment is cheaper 
age; no flywheel inertia of pullevs: some little time saved because the control apparatus is simpler and the motor 
in setting up work and adjust ¢ tool owing to accurate may be a unit of higher speed. Hence for planers 0 
control of platen: and some savings in) power require small size, it is quite likely that the non-reversing motot 
ments. lrive may be found economical in certain cases. Th 
Taking up these in order, reports from manufacturers rractical means for determining which scheme to use is 
to Investigate the evele of the given planer, somewhat 
7 
| Sosa AN 7 ong the nes suggested by a comparison between belted 
INCREASED OUTPUT | $100 T0$500 SAVED Po Sram ul motor drives given in a previous paragraph, the con- 
| 30 TO 40 PERCENT, : % OF CYCLE " clusion to be based on points of relative economy in the 
| | SOME PLANERS iwo cases, 
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Ball-Bearing Shaft Ladder 





REVERSING PLANER By J. A. Luckstrone 























OVER BE r DR ) ) . , 
With all the various styles of ladders used in the shop 
there is always more or less difficulty in placing them 
» against a shaft in motion, one fault heing that t 
aS ee Nomy | oot of the ordinary ladder is in constant danger o 
PULLEY TAR })}) Ladce rs W th heavy shoes uttac hed are ¢ i 
N ADJUSTING TOOL . hbersome and difficult to handle as iron shoes general] 
An Mw VUE “ 5 t . o ’ } ; 
NTk welvh trom oo to 12 Il). each. 
Ii } tE\ IN¢ \] I \ rit ()\] saN\ 7 
> 
ease in out} Naners with t . E @ 
equipment ove elt drive of SO te ner cent. in some \\ 
tances: cases are on record where the repairs and \ 

\\ \ 
naintenance on belts for ao sinel ener Wve Tange \ : y VA \ 
rom SLOO to S500 per annum: belt s ypvspere or sinel \F — 
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TABLE IV. HORSEPOWER RATINGS RECOMMENDED ON SERVICI BALL-BEARING SuArT LADDER 
BASIS 
small freight-car load of pulleys, line shaft and the The illustration shows a device that can be attached to 
ke, all of whieh had formerly involved heavy tlywhee!l any height of shaft without changing the slant of laddet 
laertia and consequent difficulty in operation. The time The casting A has a semi-cireular opening in which the 
saved in setting up and adjusting the work and. to S wills Bare held. These rest upon the shaft 2) and do away 
hore or less 11h idental and diff ( ult to equat Wh) mone with thre Iriction wht I) wears the woode! lade - 
Values, hence it is included here somewhat as a second The latch ¢ prevents any possible slipping. Phe cd 
ary point of excellence which may or may not count for vice has a track F which fits in the groove made by thi 


the ball bearing 


\ 


ingles G, a rope and pulley moving 


much depending on circumstances: finally. the econom) two ane 

hn power as indicated by tests on record results in 20 to suit anv height of shaft 

er cent. savings in certain eases. Obviously, tm this 

ast case, the abilitv to cut off the power supply entirely tals, or linings : Bite , alt 
, ; " } ¢ bitt 1 t s, which i ely t lead, antimon 
the motor control rather than to receive the suppl ame conner ct ronitions ; sses and bronzes. whicl 

rom a line shaft. which runs continuously, is an item « ‘ ‘ ( positions etime onta 
] . ] F ») ce ta ‘ é ‘ | bbitts 1 ‘ siti 

much mportanes to the power economy: Cnet The <0 : 

. ; fro cheap metal onta ing 90 Ib. lead and 10 ll anti 
per cent. saving quoted which is merely the reduction of — mo te ~tuenn t ; ubout 88 lb. tif. 4 lb. copper 
OssCs due to a reversing-motol ad rect-connected equip and 8S il t I bl etals are divided into three 

| } hel ] { 1} classes he le i-1 er nti-friction metals, which are metals 

ble iis ) § | ‘ ”? ( "T\ ) ? ra) mit 1 lt 
nt as compared with a elt rive notor « . Wii in which the lead content is the heaviest, the smaller per- 
further increased in the case of ai direct-connected centages being til T ntimony: the semi-tin-based metals, 
motor in its comparison with straight line-shaft drive. which the tin and lead contents are about equal, leaving 

, f< f 10 to 2 er cent ntimony ind the tin-based 

CO] M, Cmayvs that thr eVoIne CIscusstt etal w h to Ib ef n each 100 
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Automatic Tinread Grinder 


‘ YNOPSIS —The satisfacto rpormar ( l CLOUD LE aa. _ aces are aL at one operation, | 
lf stgne d jor grinding lhread shapes of my reads vo sides al vottom « 

resents a development loi constdel / ractica ; Orin ii eavy to overcol 
nian, In [ S MACHINE S&S Paces A Haile lt ol i Vy tena ut Dial rit omplete welg 


ation, the two sides ai 


| ra moll ~ 500 
is kept at a minimun constru a \ earings subj o severe use were hardened and 


i? . . j . : 
nut for a pioneer desiqi slifies se, ani, . . automatic lubrication 


ids is il nt l i ’ l | la 
machine described here was destone to meet the private etween e ta { ent land } 
needs of a company manufacturing automobile stee e headstock houses the e sp ef Taper le 
fears. The grinder, show ! vy, 1 and top ( | vs allow a ) “trent aT \ 
2, Is probably subject to mu improvement. but cons : 
ered as a pioneer, its productio s remarkable. \ ' ' ‘ 7 , ] ' 
scribed, the machine grinds Acme Standard threads NUrpose 1] ’ e of « GOO 
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Fig. 1. Auromaric THreap GrinpEr " 
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The adjustable roller bearings J/ support, and are 


fastened to, the motor arms by the large clamping nut. 


These bearings travel over the rail 4 during the cross- 
feed action, It ts lmiportant that these rails be in absolute 
alignment with the feed rolls A. 

The lead screw F is driven by the pulley F, and 


vearing at J) transmits power to the 


rough COMPO! «| 


indle (. The lead serew is tneased in, and 


travels 
rough a dustproof tube, driving the carriage through a 
solid bronze nut. It is by varying the change gears at D 


that the various leads are obtained. ‘The carriage feed 


s controlled by an automatic stop G and also by a hand 
lever, 

The Aloxite wheels have their lower bearings in the 
steel block housines .V. These bearings have taper ad 


justment, and are so constructed that all armature play 


is absorbed through a series of taper thrust Deariigs, 
The feed rolls A which form the base of the triangular 


unit, are indexed on aevrees, his mdenx re visters at zero 


sare at the horizontal. The angele of the 
round is now determined, and the motor arms 


raised a corresponding tuneber ol devrees, 
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Fic. ?. Tor View or Tureap Grinder 


the center line ol 

tie helix of the work, 

SHAPING TITER WILEELS 

| Wheels are =f ro il to approximately 
a wor This shape is determined by the use 
a simple out e gave. The wheels are then mounted 
n thei, respective spindles. The wheel-truing device. 
nin Fie. dois now placed between centers. This de 
consists of a rectangular steel frame. Within this 
ime travels a sliding carriage A, which in turn carries 


B. On the center line of the turret ana 


rotating turret 


metrically opposite each oth v 
Which proyect at an angie ol rb dee, eal lauded. ‘Two 
sronze blocks J) were broached to fit these wavs. In thes 


] 


} 
Hocks and i 


propel Positron were 


at H, They were so spaced that at all times the 
The back of the 


enerate the wheels to correct formulas. 
evolving turret was indexed in degrees, and at 


the diamonds are on the center line. 


the turret is turned to the corresponding angle of the feed 
device Was 


rolls. The centering plugs by which this 
mounted between the work centers, are shown at F and G 


\fter one wheel has been dressed to size the truing 
: 180 dee... lox ked in that 


levi ‘is turned through an are ol 


cie’eyv rc 


position and the other wheel dressed. 


+} ‘r, are two projectil Yr Ways 


‘© mounted two diamonds 
would 
ZeTO 


To dress the wheels 


: in the Far East used sugar in mortar 


MACHINIST Vol. 41, No. 18 


fect division of the double lead. Right- and left-hand 
threads are obtained by swinging the motor arms through 
an are of 180 deg. and then raising them to the correct 
inclination, 

This is a wet grinder, and leaves the work in a highly 
polished condition, as will be seen from the sample ground 


worm, shown in Fig. 5. 
From 0.004 to 0.005 in. is the amount removed from 


each surface. The work is finished in two operations, 


roughing and finishing. 
The following data may he of interest to those who 
might be contemplating this work: Diameter of grinding 


wheels, 6 in.; speed of grinding wheels, 3600 r..m.; grade 

















Fic. 4. Tue Wieect-Truing Device 
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Fig. 5. SAMPLE OF Grounp Worm 


of grinding wheels, Aloxite No. 60: cutting feed of cai 


riage, £ ft. per min.; return feed of carriage, 12 ft. px 

min 
In enumerating the industrial uses of sugar, the “Con 
points out that sugar as such is ofte 


pressed Air Magazine 


enatured, that is, some ingredient is added to make it unlit 
ior tood Sugar is used as an ingredient in compounds that 
ire manufactured in removing boiler scale The shoebla« - 

quantities of sugar and mo- 


ing industry consumes large 
Over 30 explosives have from 6 to 40 per cent. of 
quantities, es- 


sugal The dyeing industry commands large 
in 


pecially in indigo and chrome work; sugar is also used 
as high 


fille for solid aniline colors, and in some of these 
s 90 per cent. is found Tanneries also use sugar in filli 
the leather and in removing the hairs The solvent actior 


of sugar on lime has brought forth the suggestion of usin 
oving an excess of lime 
Tannin extracts are 
ink has one part of sugar 

ctogzraph 


it for ren from phosphates, zine o1 
magnesium oxides also “filled” with 
ugar Ordinary copying 
three parts of writing ink Printers’ rollers and he 
Silvering of glass mirrors is 


ire made in part of sugar 
inversion, 


Europe, and sugar, after 
solution of silver nitrate, which 
glass The ancients 


pads ; 
an important industry in 


is reduced to an ammoniacal 


spreads itself over the surface of the 
to strengthen it In 
Natural History in Berlin was 


recent times, the Museum of 
mortar consisting of one part of lime, one part 


built with 
and two parts of sugar 


of sand Plaster molds are also macs 


This insures per- in part of sugar 
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Stress Calculations as Helps in Jig 
and Fixture Design--II 





SV NOPSIS In this 1] ( ri? f ‘ Tie ! oad ) ( 
and the met ( ivi? ‘ iis t ! Vox sot 
artwou / SOS IS Mi | ~ ! t mn 
Oads eres ( = materia ermore that t 
( ths of ¢ won } NN¢ ) 4 ti x ' e meta ; 
aris of the res S re R t { , t . 
Ve { tle ) non ' sg tak 
For } next s ( we Ww lis <s Cf ! Ol mate ¢ ~ t t lOo.000 
hy Xture T i devices Vis - e ] ict ( sq. W's eter ne ft t . 
nece of DOWer-Diant eq yrpee | | 1@ essent ( es ~ ‘ ! ts ini ‘ 
in so far as the present ts erned are shown ¥ 6 ( ( vA ' 
As te ( ilis W AK ¢ the 1 I ( ~ me | | 
<ture, showing the arrange) to be that ( ed so t . 
oles in the brackets can ne ti t = be ’ ‘ VA ‘ P 
accomplished by means of thi oO boring bars, ¢ q t e 4 
he gears A and 2B, center distances of w ch are The salve el , vey) d Ve cs . ‘ 
listance apart as required lor the centers of the two hol tional area of O.O00 saa cutter, the neces 
Ee 
bo a 
r 
Pece t0 be Bored... 
a 
~ 
Cc - 
| 
f 
es 
i 
~\ 
Thr. 
F 
Att Mace T 
( in the brackets: the bars run in bushings, the arrange t rea is () em rive tw 
ments for feeding ire rovided W are nol shownh, as | ! l Wi ! I i! 
the principles of design involved have already beer (i | we must de 
ered in the previous problem O tb. on r ibout S000 Ih 
The bars were driven from the machine spindle b ’ t red were 1! meter or about 
means of a taper-shank driving spindle o 9 Ss. al moment on bar is 8000 
mounted the mah driving real )) t! s ¢ ne tlhe ( 04 S600 ! | o : ‘ mist te halanced hy 
quired motion. From this brief description we see that e resist mol { thi val 
We must design Clamps, bolts. boring bars, vears- : he forn it The resistil moment of a shaft is: 


ngs, and the necessary tape! spindle of proper size t Sle 
carry the cuts, together with the ribs beneath the body : 

° : / 
of the fixture: the boring bars carry two cutters each, 
M Resisting moment: 


» Shearing strength of mi 


iterial used as shaft; 


*Director, Williamson Free School of Trades 
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Polar moment of inertia: 


lp 
r= Radius of shaft. 


if, which is the case, the resisting moment must bal- 


ance the stress moment created, then: 
Slop 
AGOO : 
y 
\ . ] ] » | ] . an ‘ 
Sumerieal values for the second member of e equa- 
ar 
\ 50.000 Tb. 
; 174 
/y —— $ 
r Shaft radius (unknown). 
Introducing these numerical values, we have: 
F 3.174 
DOL000 
a r 
5600 : 
r 
which, solving for r, we find gives a value of about ;%— in.. 
oO We assign to hoth bars driven ly the v’ears lo oand i; a 
diameter of % in. If the supporting bearings for the 
bars were some distance apart, we would make a calcu- 


lation for the deflection of the bars treated as a beam, but 
the present case does not make this necessary. 
Both driving 


which fits 


spindle, 
Morse 


this bar 


bars are driven by a central 


into the machine: this is turned to a 


standard To determine the diameter of 


we must know the radius at which the load is applied, and 


taper. 


this is the pitch radius of the central driving gear; It Is 


planned to have the boring bars driven by the gears A 


and Brun the same number of r. central driv- 


p.m. as the 
ng spindle, so for present considerations we will as- 
me all three gears of the same diameter; the distance 
«tween center lines of the gears is 134 In.; so the pitch 
radius of the gears B and DP) will be % in., 


the load coming on the gear D 


or the pitch 
diameter will be 134 in., 
will be transmitted from the cutter end through the bor- 
ing bar to the gear B, thence to the gear J). At the cutter 
nd, we have as already determined a load of 8000 Ib. now 


the cutter is 114 in. diameter or 0.75 in. radius, so the 


moment relative to the center of the bar is 8000 & 0.75 


6000 in.-lb.; this must be carried by the gear, so if the 


vear is YQ In. or 0.87 in. radius, then. 
6000 
- ~ = 2rora OHSO6 Ih, 
0 8% 
call this 7000 Ib., which is the load applied at the pitch 


ne of the gear, from one bar. 
The center spindle F, 


however. must drive two bars, 


<o It must be designed for a load of 14.000) [h. \pply- 
ne the same formula as we did for the single bar, in ex- 
actly the same way, using this load we will find that a 


har about 114 in. diameter will meet the requirements, 


hence a No, 4 Morse taper will be used for the shank. 
DESIGNING THE GEARS 


Taking up as a next element the gears, we will use the 


following formula for the width of tooth at the pitch line: 
| 1.93 W ?8 5.76 P 
P = Load coming on tooth at pitch line: 
W = Width of tooth at pitch line: 
S = Safe working strength of material used as gear 


tooth. Kent gives a value of 8000 Ih. here 
for cast iron and 20,000 lb. for steel. 
The numerical values are: 


r 660 from earlier caleulation : call this 700: 








\l 
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W Unknown ; 
S 20.000 Tb. 
therefore, 
1.93 & 20,000 W? 76 & F00 
Solving for W, we find a value of 0.51 in. or 4 in. 
We do not want a gear of less than 12 teeth, and if 
the width of tooth at pitch line is 0.31 in., the circular 


pitch is 0.62 in. and the circumference must be 12 X 


0.62 = 7.44 in., the diameter of gear must be about 
7.44 ; 
= 2.36 in, 
3.14 
and the diametral pitch of gear is about five: we 
will use then, a five-pitch gear of 12 teeth, mak- 


ing pitch diameter exactly 2.400 in. and in order to al- 
low for the slightly increased center distance necessary, 
the central driving gear will be raised slightly as it ap- 
pears in Fig, 6. 

The thickness of the gears will be 11% in., or about 
live times the thickness of tooth on the pitch line. We 
may note that the gear teeth are designed to carry the 
stress from one boring bar only, as the load from both 
bars does not come on one section of tooth space at the 
same time. The lengths of the bearings are determined 
by standard design formulas, taking the speed into con- 


sideration. 
DESIGN oF Trrust Strip AND CLAMPS 


The thrust strips F need not be calculated as the area 
under the bearing is ample to care for them, since these 
bearing strips are cast solid with the base of the jig. 

As a in the 
present study, we may take up the proper size of clamp. 
The stress to be cared for is caused by the bracket tend- 


feature which has not been treated before 


ing to turn about the center around which the cutter re- 
volves, and the pressure on the cutter is about *350 Ib. 


We do 


not consider two cutters, as a clamp is placed at each 


(exactly 330 according to previous calculations). 


end of the bracket, furthermore, in the present case,‘ no 
moment arms of the cutter action and clamp are consid- 
ered as the clamp has approximately the same moment 
arm as the cutter, considered from a practical standpoint. 
Oftentimes, however, in designing clamps one must make 
allowance for the moment arms of stresses acting, but the 
process is the same as has been illustrated in connection 
with the design of boring bars. : 
Returning again to the clamp G@ we are to carry, if we 
use a factor of safety of 10, a load of 3500 lb.; a clamp of 
this sort is a simple beam loaded in this case, with 3500 
Ib. at each end, because the clamp will bear just as hard 
on the block strip /7 as it does on the work it is hold- 
ing. Reactions on the beam then are 3500 Ib. distance 
between bearing points 4 in. so we will select openhearth 
Sending 


stee! 2 in. wide as the material to be used. 


moment Is 


3500 & 2? = F000 in.-lb. 


yy using the regular beam formula: 


l 


Solving 


S-.= M 
which has already been explained and taking 
N 50.000 Lh. : 
» in. (width of stock selected) : 


» ) 2 
50.000 = FOO0 
() 

















hk tober 2%. 19] | 


Solving, wi will find that the height ot tt lamp ers and clamps Sualiy Ss si] ( } } ) 
should be about 0.65, say 34 In.: this ts at the midpoint ere the jig sets directly on s feet nes 
relative to length. The ends mav be planed do shing effect only, and as 9 t 
there 1s no bending moment at these points, the clamps sary for this stress CLUES ‘ ( : ren 
should appear as shown at (;. t< in the press table sufficient to « 
The holt used m connection Wit the clamp Sty adh ~ 
designed fo TOOO Tb.. as ul require This loa it thie ; 
center of the clamp to produc reactions of 35500) 1] \ 7 CVALCULA TIONS ' 
Looking at a table giving strength ol volts we find that | ore { - art e. it ‘ t { + 7 | 
$4-in. bolt meets the requirements for this service; tl tions are rougl made: ¢ i 
section of cast tron into whi w bolts serew t 0 t s stress < 
hed of the jig should be hea enoueh to carry the toa Jesien. great refinement P . ™ 
placed on it, and treating the section as a beam we often some of the dimens s must be tly changed to 
will find that the » should be about 24 mn. this at commodat its I HiT oO} ! 
the centel und 2 \ | This section ~ obtained iy) a 7th ‘ rato st ‘ ition is oftse 
running ribs er the bottom of t lig, so that we ¢ \t t sam me { sare elp 
tain st ! vith rau ent ‘ n the | ‘ ol rel t th; } 
thermore tu 
STRESSES ON Various ¢. s 0) Dirt J ‘it ‘ 
Thi stresses comme on parts ¢ ct] 1 j ys ma " i! When the mat ‘ ‘ ‘ 
roximated mi a tnahher sin ur te that presentes ‘ tive eration, i : est 1? t 
One simple and helpt ition is the ermina nate r ' that 
/ 
(Wx 260) ( ) ‘ 
. 4 !? a4 
a /~ . 
-_ ! ‘ pre Co) 
~ } | 1 | ol lL 
A j ~ 
. ; a 1S/ = il { ' i irve Ol 
% . “ ug 1 ’ al ea ho con 
es é I55 1D. De 
So SS//S (cur 4" Deer) : ~~ RB LK ln making 
8 Qx/y¢ - x (Cut ) the test { A tters, as common- 
. 4“ Jg4 ny : bs "| j . 4 
of f Minto) rket. were used, be- 
y/s /' I ‘ the courtesy oO] 
Vie ae the M e "| t ID & Machine Co., 
Widt t (w) T (vv) ‘ ’ (W) Ni I} Vass I" is com 
, ‘ mand Cutt 
hig. 4 Ria. 9 | s mil the facto 
PrESSI ( \ . . om ‘TES or ( leo 0 s presented tater; ft woinit 
Wo 1 wi ( ( li 
ol ! to 1 . “1 swistance , 
same size as the ¢ to be ust sing t ( i | pract 
( neces = ¢ ~ ‘ Tike ele 1 ( = 
{avin us parts of 1 It is 1 ESTS ON { IRON 
from a theot Stal ( I t I ‘ ! ti 
e it ( t . “tall { ! 7 { nat ) ti 
 ¢ " ” 4 tive ! ren a ( 1 } (3) ‘ 
~1 reessc's } ( ‘ TY] i i 1! i ) 1 4 i T kh mY ( 
one to exp warn the downwal Css e when | { ( 1 ! ‘ ‘ r 
oad. but when the } reaks We not ke what Iss Ihre t was 7 ( | in. per minute 
oad n v0 thrown ol le ¢ e other and thr ressures ‘ 1! net. the riction loa aving bee! 
mav reasonably expect that a stress wting m al (| te i se and tracted from the gross read 
rection Which ts flicient to create moment that W ne of thr li oO} ilues of ty n determining U 
real 1 tar tiv ‘ ti Tbe urea | cy Notting: The ! elected 1 Das ol omparisol 
ceeded Our oo is then so designed that the tting e sq e ineh of the tter surface in the meta 
tool is broken, rather than the yr whiel - suall 1 ‘ i] ( ~ r ‘ x t | n. wid 
pore erable ¢ il « the two. No stress cal ilations drill nd t r evel Too space mn the itter the tab] 1 
jig work are presented because the require No | ileula nce lu then there ould | | sq.in, 0] itter in the 
tions that have not been offered. metal Now a [itt thoug ! onnection ith the muillel 
Long legs. which are sometimes neces-ary to give clear- ring one to the conclusion that | hip is not tl 
treated as lumnes = as same thickness thr hout \ tooth 1 milling cut- 


nee belo ajyegm 1M Ca 
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Ih 


crea 


! 
i 


lepth, until it 


imately equal to the increment of feed obtained by divid- 
ot 


starts to cut at nothing, and gradually in 
the work with a thickness approx- 


] ‘ 
leaves 





ing the feed in inches per minute by the number 
teeth coming in contact with the work in one minute. 
In the present considerations, no allowance has been made 
for the variation of the chip from a reetangular form, as 
it is believed that the stresses will not be sufficient!y af- 
ected to chang results for practical use. 
Drescriprion or Currer Usep 
The cutter use 16 teeth and ran at 50 r.p.m.. 
Ing a cutting spee vhtly over 32 ft. per min. I 
have 16 teeth an tter and it revolves 50 r.p.mn. 
we will have 16 yt) SOO teeth presented to the cut 
hg s ace I one minut \s we id a feed of Nn. pel 
min... increment of feed for each tooth is | 
OOD o We Will assume hat rw chip is O.005 on. 
ick: various widths of chip were taken as will be seen 

mi a study of Fig. 7: the width of chip is shown on 
e V axis and net load in pounds on the Vo axis, whil 

the right of each reading as entered on the chart is 
ven e stress reduced to wm section of tooth im con 
act with the metal 

\ study of this plotting indicates that the pres I’ 
er unit increases as the width of chip increases. We 
note, however, that the curve is neal a straight lin 
after the width of chip of 14 in. is passed, and that this 
contorms closel\ tO ah angie ol deo. with the hor 
ontal; by making a layout for given widths of cut along 
the Vv axis we may determine the respective loads in 
specific cases, keeping in mind the fact that a linear unit 
sed to represent ;'g-in. width of cut on the VY axis, must 
represent 10 ». on the J axis Apply this, We may\ 
continue the line of Fig. 7 to any degree, and from facts 
thus found determine the pressure per unit of area nt 
ontact with the metal. 

Knowing this for a given width of chip, at a feed of 
fin. per min., Wwe may determine the pressure for othet 
feeds, since the variation is a matter of chip) section. 
Vhus we have for a chip 14 in. wide, 4¢ In. deep, 4-in. 
feed, an average unit pressure of 35,000 Ib. per sq.in. on 
the cutter. We increase the feed to 8 in. per min. and the 
chip section becomes 0.0025 sq.in., and the pressure du 
to the cut should be 87.5 Ib. By actual test this was 
ound to be 90 Ib... as will be seen by a study of Fig. 8. 


a second calculation from ig ij fora width of 


Mak 


eut of Vo in. we tind that we have a unit pressure of 

wut 35.000 Ib. Making a calculation for an &8-in. feed 
mo this basis. we find that the actual net load should be 
59.6 Ibo: by test as shown in Fig. 8, this load was 33 Ib. 
These comparisons between Figs. 7 and 8 appear to in- 
dicate that Fig. 7 is sufficiently accurate to use as a basis 
for the determination of pressures created by slab mills. 
in the design of fixtures for working cast tron. 

Deprun or ¢ 

Th depth of the cut run in the tes just mentioned, 
namely, * IN., permitted ohne tooth of the cutter to act 
on the material at a time: that is, one toot ad ceased to 


evan. 


th 


cut at approximately e sume time the next one 


Fig. 9 shows a curve which was obtained by the us 
of a high-speed cutter running at 70 ft. per min, with a 
cut 4 in. deep. A brief study of the curve shows that 
it has a similar slope to that of Fig. 7. The fact that 
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the cut is VY in. deep, places more than one tooth in con- 
tact with the metal at a time and the purpose in starting 
this series was to if the same general law held for 


high-speed cutters as for carbon steel, in so far as pres- 


st 


+ 
Ol 


sure per unit tooth area was concerned; from this one 


curve it would appear that a constant must be added to 
With constant taken at 


the loads for carbon steei. a 

about 35 Ib., and calculations based on Fig. 7, doubling 

the resulting load thus found in each case, because two 
eeth are acting and adding the constant, a table was 

culated and a resumé of the figures is given: 

Widt Calculated Net load 
nd net as found 
chip load by test 
“s Ts ck eee Kees ents eeeosve ees eeesd 54 lb. 5D lb 

n 63 Ib 62 Ib 
; 77 (Ib 75 «(Ib 
cr Ne Ee ae hea 95 Ib. 110 Ib 
in ‘ 117 Ib 130 lb 
TABLE OF COMPARED LOADS 
These data relative to high-speed cutters are suggestive 
in that they led us to believe that knowing the unit pres- 


sure developed in a cut deep enough to permit only one 
tooth to work at a time, we may calculate the net stress 


the number of teeth in ac- 


Hy\ 


y and multiply 


from Fig. rV 
tion, to give the net stress for any given depth of cut. It 
must be stated. however, that the values ot the higher 
loads in the curve, Fig. 9, are questionable, as the read- 
ngs were taken hurriedly, and but one cut was taken 
for each reading, so there was no check, whereas the 
curves of Figs. 7 and 8 were developed with care: lack of 
time prevented this in the case of Fig. 4. 

All values in the curves of Figs. 7, 8 and 9 are fon 


ast iron, but if one so desires, empirical curves for othe 


calculated from these, by relating loads 


materials can be 
might expect based on th 


to those wh ( ly We 


is found, 
the material, and taking a corre- 


the shearing loads of other ma- 


shear ne streneth of 


sponding proportion of 


terials as the actual load devi loped, 


Don’t Make the Buyer Wait 


It is doubtful if there is anything more exasperating 
to the purchasing agent, or other buying man, than to 
n a waiting room and wait. 


have to sit outside 
To do the 
ly 


r thing all the time—most economic- 


»] and most profitably not but it al- 
Ways pays to take care of customers even though employ- 


prope 


Is 


easy, 


ces must be delayed slightly. 


There is always a way to take care of a customer 


Even though an immediate interview with the 
is impossible, somebody lower in authority 


’ 
} 


yromptly. 


president 
should take the buyer in hand and keep him engaged— 


don’t make him wait. 


# 

Very often large babbitt users who have their own form- 
las specify that “virgin” metal may be used Metalluregists 
laim that it is not a question of whether virgin metal or old 
etal be used, so long as the metal is “pure,” free from dis- 
solved or mechanically entangled oxides It is the oxides and 
npurities that impair repeatedly overheated or remelted 
netals Some good authorities claim that the dross of tin 
lead, and antimony products (when free from iron, aluminum 
zinc and arsenic, and smelted in an adequate reducing furnace 
it bove 2500 deg. F.) will, with the proper additions mad: 
to the resultant metal, produce amalgams that are superior to 
the same amalgams made from all virgin metals, because 
the amalgams will be better alloyed than when virgin metal 
is used It is the belief of a writer in “Power however, that 
chemically pure, perfectly balanced amalgams made of virgi! 
netal produce the surest and strongest babbitt metals made 


nd that they possess higher anti-frictional properties. 
I 
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Costs of Solid and Welded-Tip 
Tools 


By Francis S. WALTERS 


Ph VYNOPSIS A di tailed re port of a test recent UT predate In our Works, Wi have not Pp ( ised } pound 0 1! 


hy thie Westinahoi NY Klectric A Vanufacturing ( a. lo lox 1-in. S1i7e¢ In thre cars, have ¢ | 1) j | pure imi 


° . j j . } ! ‘ 
delermine Live com paratrve COS and efficiency o wo ol VexLl, Ih. anal reduced the pure ist © Hitiiinher cults 
methods of manufacturing forged high-speed lee hoor, teeth stock 75 pel cent. \ the s | squares rom in 
liiis lest neluded the method or we hid ad sid meee in. down Wi have discontinued 1) Chis 1] abo 

» « : ’ j ’ 4 } 
ol hidgh-drade high-speed glee onto / OWw-drd x ustration. brief] Stated. is on n part of o esyateo) 

P j , P . \ , 1 ' 
shah POrSUS ( ClTHOU oO WUStHd ad solid bites ( j l}i@- ol CCOMOnLICH nana lew e) | rheDriced mri ile! ] 
P hae 1} ‘ . 
speed steel, such as ok Orme and acme a cutters, shanks © 
1) 
a oken drills as we is 1 elyey , . ds o 
| | ) { ] . j } } { | } t 
mm oth orging of tools, our presen methods ; 1s ools. suc as counterbores. en B43 P ‘ 


follows: We take a 1x2-in. lathe tool 14 in. long Vite the short ends of forged tools 


4 Is should COnViInce The host s 


| CCOnNO! Lo sel] th old tools an Shh ene 
+H - 7 nN) i 





specd steel ior scrap ata tew cen 


\ COMPARISON Of} Pix 





In the lO owilne Statemen | endeavor. is ade 0 


l ss 0) ] . 
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Fig. 1. EXAamp nes or Tiprep AND Sonuip Toons were dulled to the same extent: also the tools were ree 
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Fig. 2. Sprctat Forcep-Toot Grinpver Fic. 3. Forerp-Toot HarpENING DEPARTMEN' 


repeated reforgings it becomes too short, say 7 in. long.  groun the grinding depa 

We now draw this steel down to *4x1!. in. on a power ool erinder shown in Fig. 2. Each . of tool was exe 

hammer, When this 3$4x11.-in. tool has become too pected to remove tl same amount of material befo 

short, we again draw it to %yx114 in., and then to 1.x1l requiring regrinding. 

n. Finally we draw the steel down for all small sizes Each tool was ground 10 times before it was necess 
] 


ol squares and rounds, especially tor m ling’ ¢ itter lee th to retry tty Welded Loo il le ore thy SO li 


1x1 in. and 5gx114 in., which are the two most used The solid tool, however, d emove more material for 








each regrinding. Moreover, the solid tool could have 
en reground a greater number of tithes than th tipped 
tool. tor the following reasons: The solid tool will carr 
fT the heat generated more ra nal than thre tipped tool, 
refore the cutting edge w ll stand up longer: on ac- 


unt ol the angles, rakes and clearances, atter approxti- 


| tool, the grinding is 


ipt to go through the tip mto thre shank, thereby aic- 


mately five grindings of the welde 


leaving the tip on 


stroving its usefulness for retipping, 


iT. Quite frequently 


the shank weak and likely to pull o 
the tools that have been returned for regrinding require 
rehardening. With the solid tool this is quickly done. 


With the welded tool this is more dificult: often a new 


Weld d Tip T Solid High Speed Steel Tool 
C)riginal cost of toc Ss) Ow Orig ( st { te l $2 89 
i grindings (@ Se. per grind 4) len grindings (a per grind nO 
( f H-S ss (No « here) oo 
se wl > 4 
‘ vwiaditior ( it) i) vid revi ( l tot 
‘ iclit ha i  acdditi l (a 2 12 
f weld ( OO 60 addit gt ings a 
) lel i I 1 OO 
per grina Oo 
Fr. 0 ye 2.14 
70 $0 10 I { 70 $0 31 
Salva i OL Sal ilu 1.06 
t Pipy | $0 15 I t 1 $8.2 
! st for Ss Too & 2 
Phi how I ! in tavor of the sohad toc 
TASLE IL COMPARATIVE COST OF RETIPPING AND REFORGING 
6 TIMES 
pb is necessary, which reduces the number of times this 


articular Loo might have been reground. 

Mach tool has now received 10 grindings : the welded 
now requires a new tip, the solid tool reforging. 
welded tool was retipped six times, the solid tool 

vas reforged six times. 
We now tabulate the results in Table 


We have reached the point where the welded tool is 


5) 


ood only for serap at a salvage value of 4e. On ili 


other hand, with the solid tool, after the six reforgings, 





01007 
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Ria. 4. Vartous Tyres or Tierep Toons 
there remains a eood piece Ol high-speed steel %xllox5! » 
in., valued at S1.15. 


-) oon. (approximate length) at a cost of Se. per pound 


We now draw this piece to %x114x 


(the piece weighs 1 lb. 15 0z.), or 9c. for drawing to a 
commercial size. This amount deducted from $1.15 


leaves $1.06 salvage value for the solid tool. 
Tht Harpentne FurNnact 
In Fig. 3 is shown the forged-tool hardening depart 
ment and in Fig. ! various Lv pes ol tipped tools. The 
tools were all drawn or tempered to relieve the strains 


by an oil-drawing furnace. In this operation with the 


oil-drawing furnace the item of cost was omitted, it 
being of a negligible value. 

The butt-welding method gives somewhat better re- 
sults than the tip-welding, for the reason that the butt 
can be reforged once or twice, depending on the amount 
of high-speed steel used. However, a considerable amount 


of steel is also lost Ly) this method. 
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These are the results of actual experiments and show 

gain of 90c. for each tool of the solid tv pe. At th 
heginning of the test, the built-up tool showed a gain 
of $1.89. 

In conclusion, the hope is entertained that future im- 
provements may eliminate the heavy expenditures In 
high-speed stecls now necessary for forged tools, which 
so far we have found not only the most economical, but 


also the most etticient. 


The Cost and Return of Trade 


School Education 

The Williamson Free School of Mechanical Trades has 
lately published an interesting booklet which gives data 
of the income received vy a large proportion of their 
graduates from the vear 1894 to the present time. Thy 
total number of graduates in these 20 years was 965, and 
from O64 ol these full replies were received, 

In the chart which accompanies this will be found a 
eraphical review of the condition of those of the graduates 
who are either journeymen or trade-school teachers. By 
following the curves drawn it will be seen that in both 
eases the income of the eraduate increases in direct pro- 
portion to the number of vears after leaving college. 
There are, of course, minor variations in the curve which 


are due to extraordinary circumstances in the various 
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Cost AND Rerurn or TRADE ScHooL EpUCcATION 


In both cases it will be noted that the Peak of the earn- 
Ing power is rached in the year Ts0s8; that Is, some 15 
vears from graduation. The earnings in the business and 
executive positions, which were also returned, are too 
fluctuating to permit of being used on a chart with any 

mance of being belpful. but -it may be noted that the 
peaks of all the earning capacities were attained between 
the vears 1896 and 1901, from which it may be deduced 
that the greatest earning power’or a graduate is between 
13 and 15 years after graduation. Of all the curves 
plotted, the journeymen’s is the most regular, varying 
least with fluctuations in other branches of trade. 

As may be supposed, the business income is the one 
which shows the vreatest Variation, Since If Is dependent 
on such a number of outside circumstances, and since, 
comparatively speaking, but few of the graduates take 
up a business career. The conclusions which may be 
drawn from this chart then are that the trade-schoo 
teacher’s earnings, while being in the beginning slightly 
less than the journeyman’s, speedily overtop them and 
remain at a steady rate in spite of all outside cireum- 
tances, and that rate is slightly higher than the journey 


man’s, 
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Work on Two Distinct Machines 


By Frep Hl. 


SY NOPSIS—Nothing shows the usefulness of disti 
live types of machines better than a few exramples fron 
life, showing exactly how they are used in everyday work. 


This article gives a number of exam ples of a type of 


planer, u hich, while not new and not unknown in this 
country, is not generally used. It also gives an idea of 
the horizontal boring machine with a movable spindle as 


i 
a manufacturing machine. 
The name of George Richards & Co. is well-known to 
ularly those of the older 


school, who remember the extremely interesting publica- 


many American mechanics, parti: 


tion issued by this company perhaps 25 vears ago. A 
machines built is the planer shown 


distinctive type of the 


COLVIN 


larly adapted have been se 


Some of the poos Tol vn ! tT is Part I 


and 


ected from their regular work. 


The work in Fig. 3 is a small bed for a planer of this 
piece to hold when it comes to 
this Here the 


overhanging arm, which also travels along the bed. car- 


type and is not an easy 


planing the upper surface, as in 


Case, 


ries two tool posts and enables the work to be either 


divided up into two cuts o1 woth heads to be fed 


il oOWs 


down at the same time for cutting on both sides. 


Four more typical jobs for this kind of a machine are 


shown in Figs. 1, 2, 4 and 5. The rst three have to 
do with the building of a large boring mill. and are 
practically self-explanatory. ‘The work is let down into 


a pit so as to enable the tool-carrying arm to pass over 








AM.MACHINIST 








AmM.MACHINIST 























AM MACHINIST 








j 


U s 


AM MACHINIST 








Fie. 4. Puantne an Awkwarp Pieci 1 Lone | 
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MACHINING Two Very 














PLANING 


, Swann PLaner Bep 


DIFFERENT KINDS OF WorkK 


t. the aligning and clamping heing done b\ the tables 
at each end of the work. 

Ih ie, ys the tool head on the outer end earries al 
extension for leaching the lower surface. Fig. 4 shows 
an air-compressor bed fastened to the tables and sup 
ported at the outer end while the locating surfaces ar 


being planed. Fig. 5 is another boring-mill job. 
\lihough the overhanging arm suggests spring to 
mechanic, the fact that cuts 114 in. deep and with 4'-in. 


heen taken at the outer end. indicate that it 


Lex al. nave 


is designed for substantial work. 


A Macuine vor Many KiInps or Work 
A small air-compressor bed is shown in Fie. 6 being 


» one of thr Pearn-Richards borv Wy 


bored and faced i 
machines. The other end of the bar is supported moa 
journal, which receives its alignment from the shal 
bearing at the end of the bed. 


In the foreground of the same illustration is a 








Two Ty PES OF 
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Borine Jors Fie. &. 














type of this machine being used on a rather peculiar job. may be seen in Fig. 9. Here the side opening is being 
This is a somewhat unhandy bracket to hold on a ma- bored with a projecting tool and is also faced by movin 
chine, but by means of the revolving table and the eut- the cross-slide across the faceplat In Fig. 10, the out 
ter-head, which is adjustable across the face of the spin- — side of a flange is being turned in a similar manner, wh 
dle, boring, outside turning or facing can readily be in Fig. 11 a large slabbing milling cutter is centered on 
done. the faceplate ready for work to be placed under it. 
Further detailed operations being performed on this Two fairly heavy lathe jobs are being done on th 


type of boring machine are shown in the illustrations machine on Figs. 12 and 13. The first shows a larg 
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Pics. 9,10 anp 11. Bontne, Turning, Factne anv Sian Mituine on THE Borine MacuiIne 























Figs. 12 anv 13. Macnintne 4 Fuywueen anp A Bortna-Mriir Sprnpue 


which follow. all heing taken from the shop of Georg race ite mounted on the nail n place of the regular 
Richards. Ltd. Figs. 7 and 8 show two evlinder-boring = faceplate with the cross-slidk This is rrving the # 
operations, the first by the use of a cutter-head project- Whe heme turned, faced. and bored b tools mounter 
ing from the faceplate, the other of the regular typ on what is usually the work table \ regular tool blo 
supported on a bar in the outer housing. In both cases =< holted to the other face of the table and can be moved 
the work-carrving table is fed along the bed over th into anv desired position he method of holding the 
cutter-head. flywheel is plai ow! 


Another operation on the evlinder shown in Fig. 7% Fig. 13 shows the spindle o ut irge boring m 
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ig the end hole hored and faced l) the use of the 


oD 


revular tool-carrving faceplate. The work is supported 


on the table, being held in place by the chain shown, This 
the Ma- 
chines of this type in which the spindle is mounted in a 
movable head, and either with this or the traversing type 


of spindles, are being used more and more in manulactur- 


vives some idea of the capacity of machine. 


ing work, 


Future Markets for Machine 
Tools in Belgium* 


Those who are inclined to feel pessimistic in regard to 
the European outlook for machine-tool business, should 
consider the probable demands that will be made ly the 
warring nations almost as soon as hostilities are over. 
Taking Belgium as an example, because we are able to 
present more definite statistics in regard to it, we find 
much that is interesting to all concerned. 

If half the newspaper reports are true, few of the 
machine shops of Belgium can have escaped at least par- 
tial destruction, unless it be the Cockerill Works, near 


Rumor has it that the Kaiser is personally in- 


Liege. 
terested in this works, but aside from that, military ex- 
peciency would probably prevent its destruction as far 
as possible. However, it seems fairly certain that most 
of the shops will need a new tool equipment before they 
renew business they 


are ready to renew) business—and 


must in order to start production as soon as the war is 


over, 

Beginning at Brussels, there is the works of IL. Bol 
linckx, employing about 500 men. This is, or was, a 
high-grade shop and contamed Thali \ American tools 


used in building their well-known steam engines. De 
Moor & Co. had abandoned building a general line of ma 
chines to concentrate on lathes. 

In the Liége district where evidently nearly everything 


shops 


has been destroyed, there are a number o 


aside from the works of John Cockerill, already men- 
tioned. 
In the village of Selessin, close to Liége, is the Meuse 


Works, building locomotives and mining machinery, the 
output of the former averaging about 200 per year. This 
firm, employing about 1200 men, has a large equipment 
machine tools. 

of Ghent, build steam engines and loco- 


of American 
Carels 
motives, and have recently taken up the Diesel engine. 


ru 
TOS., 


They are an old concern, employing about 650 men, the 
bulk of the machine tools being American and British. 
At this writing no destruction is reported in this district. 

The 


Phenix-Nouveau builds machine tools largely 


from the designs of the well-known English builder, 
George Richards. This shop employs about 400 men and 
uses quite a number of American tools, 

Le Progvress-I Industriel is located in- the village of 


Loth, and employs over 200 men. They build a number 


of machine tools. including lathes, milling machines and 


vear cutters, and have a large number of American tools. 


The Jaspar Works was in one of the most populous 
all probability was destroyed. 


Lieve, ana In 


This firm builds machine tools, dynamos, motors and ele 


sections of 


vators, having a capacity of about 20 machines per month 


of all sizes. A number of American tools were installed 


in this shop. 


intedates the capture of Antwerp 


*This articl 
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Maison Beer, located in the Jemeppe-lez-Liége, mac: 
a specialty of mining machinery and employed something 
over 500 men. Its varied products made quite an exten- 
sive equipment necessary, a fair percentage of the tools 
being of American make. 

The Malzine Works, also in Sclessin, made a specialty 
of gears, employing between 40 and 50 men on this prod 
Its tool 
American make. 

The Defize Works of Liége has been building machin 


uct. installation was about 85 per cent. o! 


tools for many years and employ about 300 workmen. 
This did not include a foundry, castings being purchased 
from the Cockerill Works. Comparatively 
American machine tools were used in the Defize Works. 
The St. Works, of 
men and is devoted largely to the building of locomo- 


John few 


Leonard Liége, employs about 700 
This works was established in 1825 and has made 


1840. Very 


tives. 
a specialty of locomotive building since 
few American tools were used here. 

The Fabrique Nationale, or National Arms factory, 
was at Herstal, on the outskirts of Liége, and employed 
about 3000 men. This was not a government shop, al- 
though it practically supplied the necessary small arms 
to the Belgium military forces. It also built automobiles, 
motorcycles and bicycles. A number of American tools 
were used. 

The De Lonadoz Works, of Liége, 
bolt cutters, pit lathes, heavy wheel-finishing 


lathes, hydraulic presses and tools of a fairly heavy class. 


built cutting-olf ma- 


chines, 


The shop employed from 150 to 200 men, and quite a 


large percentage of American tools were used in the 


works. 
The Works. of Jules Melotte, of 


‘quipped with nearly JO per cent. of American tools used 


Remicourt, was 
in building cream separators and similar machinery, rep 
resenting perhaps 200 machines. 

The Cockerill Works is to Belgium what the Cruesot 
plant is to France and the Krupp works to Germany. It 
employs about 10,000 men and in addition to guns and 
armament, builds locomotives, makes steel rails and other 
products of that character. Should this have been even 
partially destroved, and it is quite probable that much 
damage must be done to it before the war is over, it will 
necessitate a large equipment to put it In running order. 

The Charleroi Electrical Works 
ably over 500 machine tools, a large number of which 
As Charleroi has been the site 
that 


contained consider 
were of American make. 
of several encounters, it seems more than likely 
these have been largely destroyed, 

At Monceau sur Sambre, just outside of Charleroi, is 
Automobile Works, employing about 2090 


founded in 1857 to 


the Germain 


men. This was build railway ma 


terial, the automobile department being a comparatively 
recent development. American largely 
the gear-cutting departments being entirely 


tools were very 
in evidence, 
equipped from this side. 

Another Liege, at ilerstal, ts 


Works for the manufacture ol 


works near the Pieper 


ny 
iis Is a 


sporting aris, 
comparatively new shop, but employed nearly 1000) peo 
Installed 


ple. A number of tools were 
1] 


and American methods were being followed quite exten- 


American machine 


sively. ‘ 
Another large shop is the Minerva Automobile Works 
Whether or not 


this section of Belgium is to be devastated remains to b 


of Antwerp, employing about 1000 men. 
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the Thane hine 


make 


But the fact that one-half of 
tools in the Minerva works are ol 
cates that the district 

Carels Bros., 


motives, and have recently taken up the Diesel engine. 


seen. over 


American indl- 
is familiar with our machines. 


of Ghent, build steam engines and loco- 


about 650 men, the 
British. 


They are an old concern, employing 
bulk of the machine tools being American and 
At this writing no destruction is reported in this district. 

The number of American machines in these shops is 
only mentioned to show that they are already familiar 
When it 
those best able to supply the demand at a fair price Wl 
vet the 
There can be no question as to this country being ii 
the 
that be necessary. 


with them. comes to new equipment, 


puvihey 


probably business, 


machines 
Much 
depends upon the treatment accorded at this time, as to 
future 
not to 
charge only fair prices in every instance. 
Making Split Collets for Screw 
Machines 
By Ernan VIALI 


position to supply at least its share of 


needed, or to grant credit, if 


whether business remains with us, and it 


hooves us take advantage of necessity, but to 


There are a number of ways of making split collets, but 
owing to the large quantity used, the Wood Turret Ma- 
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chine Co., Brazil. Ind... has made a number o 


specia 


tools and devices to render the manufacture compara 


tively simple and rapid. 
] | r 


bois cas : 
The blank is ek and is first cham- 


made trom bar st 
bered out and cut off in a screw machine. It is then 
placed on an expanding mand ws shown in Fig. 1, 


The stock hole 


somewhat smaller than 


nd turned to shape as shown at the left. 


~ also drilled mh tle end, thoug! 


{ 


Lhe inished hole is to be. 


EXPANDING MANDREL 


The const if mandrel used is 


own in Fig. 


Is rites Thre 


wtiion of the expand 
~. Ilere it w 


spindle of the 


seen the taper plug | 


machine. Over this plug fits 


the split expanding sleeve B, which is drawn on and 


plug by means of the threaded collar 


navy De 


tightened on th 
(. The 
inal turn with the 

The 


mill - 


run on by hand and then viven a 
ih dD, 
} 


which is done in a 


collat 


spahher wre 


next operation ts the slitting 


as shown in Fig. 3. The collet is held on the ex 


panding mandrel 1 is indexed by means of pin A, 


wile 
spaced shank of the 


which fits into properly holes in the 


The cutter 
B, This gage is slipped on the saw and held by the thumb 


mandrel, is set central by means of the gag 


screw. The collet is then brought up and the end cen 


the gage, which are 


made to fit the ends of the different sizes of collets. 


tered by the use of the steps cut in 








feapY TO Be TurNeD 


CoLLteT BLANK 











THE Expanpina MANDREL 


DETAILS OF 


Fia. 2. 
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Snittixne tuk Co..ets 


Fic. 3. 














Grinpinac Our TuE Stock HOLE 
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GRINDING THE COLLETS 


ceotlets are how hardened and then hiaced 


| 
| ic 


special chuck, and the stock hole ac- 


Kio. 4, 
In first placing this chuck on the 


as showh in 
curately ground to si 


vrinder, it is tested with an indicator placed as shown, to 


nake sure it runs true, 
The holdiu gy part of the chuck 
hored sleeve with a threaded cap on 


The cap acts only 


is nothing but an 


rliel 


curately turned 
the end, as show! ) | hie 2 Fig. 5. 


as a retame! with the cent ring 


work. as the centering or holding preces, of which 


iratel fit 


oT the 


hore 


Into the 


there are two for each size. ac 


of the sleeve. <A collet with the centering pieces in place 
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the compensating ring ( is screwed on. As 


three 


and then 


shown, this ring has contact pins carried in a 


spring-backed disk, which is fastened to the nut in suc! 


a& Way as to float and seat the closer accurately, regardless 
of any slight unevenness of its face. 


Cutting Threads on Waste Pipe 
for Future Use 

The elimination of small wastes goes a long way to- 

One opportunity 

Hobart in the 


ward building manufacturing profit. 
for such a saving is suggested by J. F. 


following: 











Fie.'5. DerrTarLts of THE HoLtpiInc CHucK 





Fig. 6. Grinpine Insipe or CLOSER 








— 


Wi/, Vii 
| ey (/// 








GRINDING OUTSIDE AND OuTER Epa! 


ready to be inserted in the sleeve, is shown at C. Another 


with the rear piece laid near it is shown at D. 


GRINDING CLOSERS 


The closers, or masters, as they are called in the shop, 
are machined, hardened, and then the inside is ground at 
an angle to fit the end of the collet, as shown in Fig. 6. 
The chuck used is an ordinary four-jawed one and the 
work is set approximately true by means of an indicator. 
Next, the closer is placed on a taper mandrel, as shown 
in Fig. 7, and the outside and outer edge ground, as in- 
dicated by A. 


in Fig. 8. The taper plug A threaded on the end, fits into 


The construction of this mandrel is shown 


the erinder spindle. The closel B is then placed on this 


rHE MANDREI 


Fig. 8. CONSTRUCTION 01 

When ordinary pipe-fitting is being done, there are nu 
merous pieces cut off and thrown one side for future use 

or waste. A good plan is to make and enforce the rule 
that whenever a waste piece of pipe is cut off, that prec 
shall be threaded before it is placed in the sto kpile for 
future use. It takes but a short time to thread the piec 
when the pipe vise and the correct size ot die is ready 
and in hand—much less time than will be required whe: 
the piece of pipe is wanted badly—usually in a hurry 
and dies must be procured and changed in stock or ma- 


The cutting of threads on all cut-off pieces o 
It is one of those little 
things that looks trivial but can be made to represent a 


chine, 
pipe is a fine habit to get into. 


saving well worth while. 


October 1914 


2g 


AMERICAN MACHINIST 


Punching Operations in Making a 








Clutch Case 











By Ronerr Mawson 
SV VOPSIS—When making this clut ! ( ipe f i yunane }) / ‘ “4 
poite PPOCvTaLIONS are NWeCUS ru / } II i ! i! ( i! I | " / 
eoribed ioe MCHC, 7 r pai ad Cr nad “hhe ‘ : it oOpecratlols ire tha 11 ie ~ l respPeclive 
7 TY al oi r hu med / j a | shows ( net | ( ror }h 1 Tis | 
hhOWS hen flatten aL ange u / - enth ind elg ire “ re tin mul | 
wl fare ol fhig / 7 ! fis roduc and cie B and ¢ parts pros . Wi { 
if oan accurate clu CUNE iD espect vel\ The yink ! end ty v i 
@ shay K hollowed ! ney yera \ 
lnces ( ~ YT] Ie These The! nity aL ‘ 
‘he operations in making hh cease operations The ra d sed for thes { 
punch press are her WW ( lustrationus Ww wo operations may be se Gand 7/1, 
taken ! ‘ Worcest Pressed) Ste ( Worcester, t will be noticed that the recess portto ) Lin il 
Mass... where the tools were ened, wsides being made deeper is so bel made narrow 
Fie. 1 at | shows thre rst eration, lan ners tin wh os qu ic pronounced i Lhit part show it // 
steel blank Is Ya. in. diameter and O.1S87 in Hick ale d also the following form ! the elevent era 
— ——__—__. ——.- — —_——, -———-- — — - - _ : 
| 
Fig. 1. The Prece ann tue Puncu anp Dir Fic. 2 PARTS AFTER SECOND, Thirkp AND Fourtu 


FOR THE First 


OPERATION 


FoRMLNG 
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} ; ] 
| ! | ! \T surface to enable the operator to take hold, al il 
’ ' 
, l ( r é wriormed \ | 








776 AMERICAN 
and fourteenth operations at A and B respectively. 
The punch C and die PD are used for performing both 








these operations. This operation is striking up the 
flange as will be noted in the illustration. The part 
sets into the die in a manner similar to that deseribed 
for the flattening operations. In the first of the 
| 

\ 

} 

j 
AmMMacHinist 0D 
j ae a7. ee i 


a — 


Fig. 5. Puncu anv Die ror FLATTENING 





FLANGE 


STRIKING Up Ti 


s struck 


flange EF 


and in the next operation the punch again comme into 


operations shown on Fig. 6, the up 
the recess formed in the flange the knockout plunger F 
is forced against the end G automatically and the part 
flattened as shown. 

After the punch is raised the plunger is again forced 
the thus it out of the 


conveniently The last 


the end of raising 


against piece 
cie so that it 
operation on the clutch case is facing off the edge of the 
which operation is performed in a lathe. One of 


In all, 15 operations 


may he removed. 


flange, 
the finished cases is shown at //. 


are required for making the clutch case. 
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Through the Inspector’s 
Gage 


Ge 


SU 





Time study is a measuring tool to give answers to these 
three questions: What is the most practical way to do the 
work? What is the proper time in which to do the work ? 
What is the proper reward for a really efficient man ? 


Primarily a tool crib is established to handle tools and 
the like and to assist in production. There does not 
seem to be any more convenient way than to have a check 
for each tool—all other arrangements have some serious 
defect. 


* * * 


Of all the incentives of choice, the desire to excel 
is perhaps the most widely distributed, and some plants 
are making use of this foible of human nature by institut 
ng competitions between various departments and posting 


results at regular intervals. 


* 


In the 10 years from 1899 to 1909, it is estimated 
that the total electric power in use in all manufacturing 
increased from 500,000 hp. to nearly 5,000,000. In com 
parison with the total horsepower used in 1899, electri: 
power was about 5 per cent. of the total, and in 1909, 
30 per cent. 


a 


One of the significant phases of the trend toward m 
chanical training in schools is the realization that thi 
securing of proper teachers is one of the great essentials 
of success. This is being taken up by some of the most 
progressive schools, who now have a special course for 
training mechanics to become teachers. 


% 3 K 


Recent test in comparing the Brinell and scleroscope 
values for the hardness of metals have given the follow- 
ing results: The factor for steel, that is, the number 
by which the scleroscope must be multiplied to give the 


Brinell number, is 6.67; for cast iron and bronze, 5.25 


for aluminum, 6, and for nickel steel, 7.7. 


* * * 


Tn considering the question of satisfying customers 
with a grievance, just or unjust, the question of being fair 
to the customer who causes no uneasiness, who appre 
ciates the reasons for unavoidable delays or breakages, who 
does not expect to be coddled beyond all reason, must be 
considered. It is so easy to slight him while trying to 
keep the chronic kicker quiet. 


* * 


Questions of hiring and firing are always difficult, and 
under modern conditions it seems as if some form of ex 
amination is the only solution of the difficulty; but this 
should be ¢ arefully arranged to be a really practical thing. 
In regard to firing, if it were only possible to get em- 
plovers, when they discharge a man, to tell him his real 
shortcomings, it would doubtless obviate unpleasant and 


expensive misunderstandings, 
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Letters from Practical Men 
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A Triple-Faced Clutch this, it was giv oat raphite and o 
li designing thre friction clute Shown in iio ] if was — 
ecessary TO InMake a harrow 1 oh tace owme to al 
it tl ch was } nitracte 
vl Wills a ( 1 ( Issel \\ ( ! “ n 
tried out it Was To il t OXIM F 
macds, thr ute would not drive Several means ¢ , 
ercommg the tre i Were Trl I : met 
“= Vl l | 4 pr'¢ ed SlLicct = | ( hie 
} recesset ( sult ‘ stan i | \ \ wt 
\ fl, 2” f f , iw 
f f \ Xx = ~\ * Sf 
\ Al 2 
LAA r Ss 
~~ = 
L, “L, ———————— 
\ \ 
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: =\\ : \ >A ITTIN EON Niu ls » Spy 
. . ™ - ~ 
Looltt a 
I ‘ ( a | ! 
) | to l 








SC cccsiinall 
Kia. 1. Tk OrtGaInab Fig. 2. Tire IMprovep \nderson, Ind. 
TYPE TYPE ut 


) place and turned in place ¢ s os making at ( Screw-Machine Tap 

aced elutch. Bronze was substituted for cast 

i male member BB. The { worked successfu The 

icking up the full load wit tt nitial slipping. No tomatie and hand ser es, The ma eal 
rouble was experienced from jamming or sel v, of the tap are the flatt th 1 ron 
lutech released as easily as co e desired, T S on The cutti t 

as about 350 r.p.m. and the angle of the clutch surfaces 


was 6 degrees, 


Camden, N. d. Hl \ 





Babbitting the Nut foraMultie © a a 
thread Splined Shaft : | 


Several points of difficult were eneountered ! mboitt 





the solid nut, which was used for the splined shaft o 


an internal oil-groove cutting machine. The arrang 

ment of nut and four-thread splined shaft is show) ! to the center of the ta ‘| t | tr eut 
the illustration, from which it may be seen that one coul ting edge e the flat the Tn ows the tap to 
expect difficulty in removing the shaft from the nut aft wk ¢ tt , ist 

pouring the latter with babbitt. To avoid this, th The 2-deg. tape lor strength « l . vl 
erooves in the shaft were first well smoothed to remove type lap T have fom “ Il e perfect thread 

tll seratches, after which the shaft was immersed in a hot der most conditions an automatic operator may et 


copper solution for about 15 min., with the result that a 


1 coating of copper plate was deposited upon it. After Rochester, N.Y 
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, At A is shown the cutting-off punch, which has on its 

Cutting Brass DisKs on the end a series of cutting grooves corresponding to the di- 
Drilling Machine ameter of wire used for the springs. The wire, coiled 

into leneths of about 18 in., is placed on the arbor D, 


The illustration shows an improved method of making ee s z : 

; which is milled out on one side to form the cutting edge 

circular plates on a drilling machine. ; ee 
and located so as to give a clearance angle of about 1 





























The mandrel A fastened to the chuck of the mac hine tee ; 2 4s 
_ ; . | ver, he arbor is held in position by the action of the 
was slotted and drilled with an opening B to support the . 
arm C which carried the tool J. 
Two pieces of rod 2 were threaded right and left hand A 4 
and attached to a turnbuckle #. The other ends of the 7 FIG 1 
rods were fastened by the collars G to the spindle and T 
orm, | P D 
The brass plate with a centet pune in the center to o* G . 
D ; 
E 
Salma — f : ' 
; ' - 
/ 4 \ ' i 
4 i> — = x 
A MAC 11S 
FIG.2 
Spring Ring Curve 
setscrew Poon the holder &. This holder is placed in thi 
upright ¢°, which, in turn, is held in the die bed F. 
li action, the spring is placed on the arbor, the pres: 
tripped and, at the downward stroke, a series of springs 
\ E are cut olf on one side \ “pu ker” is used to remo\ 
these springs from the arbor, and the process Is repeate 
XX until the coiled spring is cut up into the parts required. 
A \@ F The production has been multiplied by five as a resuit 
\D of the use of this fixture. 
ie 
‘< C. F. Scrrpner. 
Harttor i, Vonn. 
E 7. 
% D A DZ. 4T. | 7 fe T ° ° Pi 
\£ A Method of lurning Piston 
J! ,+8 CC, s \ | Pims 
f ee ImasS 
va Vv YY 
H F The followime method Was devised OI the Turi ing 
PERALEEAEEEOE CN - ! me a large number of piston pins made from seamless steel 
os po ‘olen f ; $ ’ 
tubing and to be rough-turned only to grinding size. 
\ live center was made as in Fig. 1. The cente: 
Curring Brass Disks on THE Dritt Press shown at A, B is a collar having a groove around in the 
hole, and this collar is an Cus\ sliding fit on the outside 
receive the mianerel pont as cvulde, Wa Paste ned to the yneter of thr enter. the driver ¢ sma le 9 slidi . fit 
table by the clamp /T. 
The machine was then turned verv slowly and fee By _ 
viven by turning the buckle #. thus forcing the tool Cy J } 
down, while the arm ( was swingine around the pivot A ru? j 
screw J, 2 
The collars G were also pivoted by screws. a 7 a 
on the mandrel and arm with enough play to turn arou — 
\ he} the feed was applied hy the buckle. r 
J}. A. Lucas THE LIVE CENTER 








Making Spring Rings Econome 
ically FiG.2- ARBOR AM.MACHINIST 


Orders came into a small fa tory lor s veral hundred Meriuop or Turxnixe Pistox Prxs 
thousand springs of the form shown in Fig. 1, and a low 
price had been quoted. It was up to the manufacturing n the slot milled in the center with a pin engaging in 
department to get them out so as to show a profit. In the groove in the collar. A flange on the front of 
Fig. 2 is shown the method used, which was found very center and a pin at the back prevent the collar from com 


satisfactory, efficient and economical. ing off the center. 
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It will be readily seen that as the collar is moved Tensile Strength oft Cutting 
longitudinally the driver goes with it. Tools 


Using two arbors like the one shown in Fig. 2, having 


a driving pin A integral, the work can be turned on ce I desire informati nh regal to the relation bt n 
ters without stopping the lathe, the driver being pushed — the tensile strength and the cutting qualities of tool st 
back out of the way while the work is placed between Answers by steel experts to t loll q t 
the centers and then brought forward in position to driv be appreciated. 
\ the operation of the collar. which ith appearance » as the re ‘ Cl re . PPE tet prod u' 
similar to a magie chuck. The other arbor is loaded whilk the tensile strengt t 

cut is being taken, making the cutting time of the too nearest riva ect t 


nearly continuous, 


Detroit. Mich. higher thal that Ot carbo te reel ! “ 
_ to the increased ‘ 
a 2 : ° a = I. ‘ ‘ } Ti 
Adjustable KAnife-Edge Square ||. | 
Cl 1 must wu cause W 1 tt ‘ t 

The accompanying drawing shows a square designed t If there is no 
meet the requirements 01 those desiring a more accurat “hho that ‘ re near 1 mit o “ 
tool than Tie ordinar tool maker’s square. The react \ J 1) 
Is lye veled on one side iis show! . prod lhe pra Lica i Cok » (), 


neal contact wit! 








mj EE \ ‘| 
i | qju al | ( | | 
Al aaa nti reamed thet the he ttom 
| } 
as lates at A and B other 
} 0.00] ( } ‘ > « 
It Lighs T The -s } ‘ | } | f} \\ 
| ored and ‘ or ( ‘ ret o ‘ 
E OCs Wiis ‘ l ( ( ow « ( 
to anotin 
| . 
1 Ihe pre ( ( ! 1 ‘ ! 1 ) 


plate A. as well as the bott te B 

















was found that a singk 1 
: (' did not give sufficient ; ; { , the hot 
ADJUSTABLE KNIFE-EDGE SoQUARI 
on plate oles, W ! Tine ! ‘ ( ‘ tT? 
The black Is pro ded With a notch riding on the Kl ‘ one side il Live OLS ( rhe ) ( ( 1 | The 
edge of the pin B. This pin is inserted into a hol of eut. 
the main body F&F and secured by means of a blind set it was not practical to use 1 lrills 
screw. The screws C and J serve for angular adjust leamer, as that would necessitate two cuts a also two 
ment of the blade A. Care must be exercised in lappu jigs, one for roug! one fe To ) 
the knife edge and the flat for the setscrew on the pin 2 the conditions, | des 
square with ea h other, and the end of the setscrew square n Fig. 2. At first, it te ed to use thre 
with the axis of the screw. lls, two short ones, one I i smal tt 
ERNEST SCHWARTZ, ill-sized box 
Brooklyn, N. Y. bp. 
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Both these drills were to be run through each hole in 
the casting, the drills being changed after each 


the top ol 


eut. Then a drill of double ¢utting end was to be used 


for the hole tn lower side of the plate. 
vas found 


holes 


bushings 


In developing the drill hor thy lowe! holes, it 
that the drill 
and still have the 


drill 


n. diameter and this cut passing entirely 


se could be used in the upper 


necessary support from. the 


form o shown was developed, the roughing 


heme LX 


through the hole, 1{, 1h). deep, belore the finishing cut, 


Ij, in. diameter, was commenced. Thus the drill works 
exactly the same as two drills would as far as the con- 


nection between the roughing and finishing cuts is con 


cerned, 
The unusual form given to the milled-back portion of 


the drill was for the purpose of obtaining bushing sup 


port and guidance to the limit, and as the chips could all 


Fall downward throue cored hoes whe l) Were ly Ihe 


h the 


Wis ho need ol providing chip space above 


drill, 


full si 


intshed, there 


the cuttihe lin ol the therefore the hoy 0 thy 


as shown. 


tool Wis broucht down 


The cireular groove, half-round in section, Just below 


the cutting pomt of the greater diameter, was made to 
ea better chance to erind the larger cutti a 
wlhteiin however, could ly used) Without Tiyis FTOOVE ~ al 


COTE rned, 


the actual work of the drill is 
rovision on the drill was made for wear, as it Was no 


three © The con 


But, by 


expected to finish more than two or 


jicated castings. such as described, makine the 


drilled 


inserted ino ai hol 
all the 


drill in twe parts, one 
other, the tool would he « 
ment tor contimuous Use, 


] 
Ti 


| | 
| (aha portts, 


®t 


Ejector for Chuck Collets 


The illustration shows a simple arrangement for eject 
ev drills and reamers from Magic chuck collets. Tt con 
“ts ol thy rin | holding the two li dened =1¢ pin I> 











, 3 

kawkeror por Macgie Ciuvenk CoLbLers 
lever Db. 
down upon 
the 


held. 
Which carries a we ight on the end, Is dropped 
the drill. A spring is 
The fixture is 
the tools 


between Which tiv collets f are while thr 


the end ol fastened to lever, 


holding it up when not in use. fastened 


near the window of the tool erib, so that may 


Knough metal 


1) 


readily separated as they are returned. 


left on the inside edges of the body 4 so that the holes 


or the pins 2 may be drilled through sotid metal, after 
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which enough is planed out to allow the collet to enter 
easily. For the 11 pith. collet, Oo-t, Pllis are used. 
D. S. Mann. 
Charles City, la. 


Pim Lock for Drill Bushings 

The illustration shows a method of preventing drill 
bushings from turning and working out of the jig. The 
pin in the 
deg. and the pin B is bent to conform to this angle; the 


eroove A bushing is milled at an angle of 45 
forces the bushing 
V7; ‘rom its seat. 
While this is not a positive hold-down, it is satisfac- 


friction between the dmll and bushine 


rainst the pin and prevents it from rising 


























| 
$50 
\ 
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‘4 
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Pin Lock ror Dette BusHincs 
! 
tory for most purposes, end has the advantage over the 


m+ 


vositive hold-down tnhasmuch as 


it can be pried out WI 


out first turning back the bushing 
This method is espe ally valu byl when used Ol a pilot 
cutter 


¢ and no thought or at 


Dushiny for a reamer bar. as the can br 


cutter or 


eht back against the bushi 


nro } 
tention need be given to turning back the pilot bushing 
When it is necessary to withdraw the bar from the jig. 


This overcomes the possibility of damaging the cutter 
would be the Cust hac iT been thoughtlessty 


ought back agvalilst the p 


or jl Whieh 


bushing with a positive 


The production of static electricity by friction of pulleys 


ad belt has beet! issigned as the cause ot recent dust ex 
Althoug!) experiments have not been conducted 
this 1 to show that a dust cloud can be ignited in 


this manner, a recent Pittsburg showed ver) 
clearly that 


very small pulley and shaft, 


experiment it 
could be produced by a 
readily. A milling 


sufficient static electricity 


to ignite gas 


company in Texas, engaged in grinding cottonseed cake into 
eal states that after experiencing a series of explosi ns 
the insulating of a certain grinding machine prevented 
petition of previous occurrences The fact that explosion 
have been known to occur at times when the feed of grinding 
chines was cut off, seems to indicate that an unknow! 


factor may be the responsible agent. A series of experi 


ents is being planned under the direction of the U. S. Bu 
eau of Mines in order to determine if static electricity, pr« 

wed in this manner, can produce an ignition of the dust 
while i usp \ preliminary report on the explosibilit 
of 2 n «dusts has already been published by the Bureau 
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The Production of Accurate Cams 


By Howarp W. Dunpart 




















NY NVOPSIS This. the first of a short series of art CS The concentri part B of the master cam and p 
on the general subject of can covers the necessary pre shall run true within 0.001 
liminary work. rat s Fue Cf clion of sufficient / col Ay tore starting the mant wture of master can 
PDrehHhenstve da y ) enable wi S Porn 0 el pide j necessary To ar elo » Pre wha nen 
rnd Sd) i CODULS 0 ( re ie 4 ‘ ) / cute of 1 pair OF cats show! 0 CUSTOINE = «i 
Of piles . \ r } } wey 7 1) 1} order 1 ltist ( t| iT will 
-ore } j nes mid? aster cams oO! ts hi | Wi & 
furer of su ( wipment, il> required, IL Is necessary tt nsure 1 it | rite 
ody Cons Té i 7 ? 4 ( ‘ | 
Cam ire ¢ two types loose lis. Which are se l ( require! | l‘o t 
to their shafts by keys, ete., and those more commonly use mation should be che 
in the automobile engine. im which the cam and the can a we ONS ¢ () 
shaft are in one piece. The principles involved in t | rT 
: . . 1 1 } . { ( oWwll ~ ) } oO 
erinding of both are the same, the only difference being 
: ; ut rhiining the Lunctions i mi oul \\ ra 
in the type of equipment used. 
To make satisfac tory master cams that will produc This Angle=4 Angle of Ops ; measured c 
amshafts in accordance with requirements, it Is essen = in ta 
tial that information pertaining to the camshaft shou 
ne complete. There x] ould bea con role te drawin r ol the > 4 
; } a >i A 
camshaft itself, giving all dimensions, showing the rela ud vi , 
: . > 
tive position Of one cam to the other, and a fully ly ’ 
mensioned outline of each cam. There must also be a fl f 
vheel diagram giving the opening and closing points , 
" " wre . ive) AM 
the valves as marked on the flywheel. The type of lifter > : 
I ' “ders ra! — ( - | 
niuUsT ix eiveh, whether 1f be roll, mushroom or specia > j ‘ 
design, and, if a roll tvpe, the diameter of the roll. Th 0 4 “l o —Z - 
learance, which is the distance that the lifter moves unde a | 4 
. : a ‘ 
the action of the cam before pi King up the valve ste P 4 
. c< ; 
> , : . | > 
must also be Given. lt ho, or little, ( learance Is allows m4 — ~ - 
it is impossible to guarantee the operation of the can 5 | : 
. : ‘ MM . 2 
shafts to come within the usual limit of 144 deg. On 4| 
some cams this clearance Is as little as 0.002 in., but this | : 
oan _ . ey - 
is considered very small. The usual amount allowed | 125 LE 3 op 
for clearance is 0.006 to 0.010 in. ee — ee cep = — 
ADDITIONAL INFORMATION WHICH MUST BE 
D >< 
INFORMATION SIDEETS SUPPLIED WITH ALL ORDERS 
i.Clearance of 
For convenience in supply Yr this mniormation, tlh Inlet Cam BEE Fxhaust Cam BBB Relief Cam Ei 
Norton Grinding Co. has arranged the information sheet Clearance = Distance the | rod moves betore valve 
< : : nmer es + pen | 
shown in Fig. 1, to be filled out when ordering master = 
A : Cc. Vrawinas or blue print Y ‘ WS? 
cans, On this sheet all possible conditions have been A.}? intearal car omr te deta ‘4 ry haft aivina 
considered, and if the blank spaces are properly filled in all aimensior 
. ; , . ; “i. B. If loose Cams mplete detail of Y } ali dir 
and the other requirements complied with, the cam C.Fiywhee! diacran a 4 ' 
maker will be in possession of all the information requir d 3.1f type of va lif te aT Te 7 5 e, Tur lete | 
. . , ' jet with dimer r strating design 
for making master cams complying with the following 1 cicamaietnseubntaianstanirahadabaen wena Be tL 
Name of Customer 
Llmnits: a 
» . Name of Agent 
Arcs of opening, Angle A, Fig. 2, to be correct withi Cam Drawing No ee 
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All opening and closing points on the camshaft, i.e., Fig. 1. INrormation SHEET 


the relative position of one cam to the others. shall be cor . 
. ticable It «al De lone DY means of fT ures, hut mm Sor 


rect within + 1 deg., not cumulative. 


a ; , cases, such as curved side cams, where the mathemati 
lhe contour of the cam between the opening and closi) ; 
: process would by long and tedious, it has been four 


pomnts D) shall fit a female gage made to fit the model 


a oe best to make a lavout 10 to 20 times the actual size 
eam, within + 0.003 in. for small cams, such as used ‘Dens* : 
l'o determine the opening al e ofa straight-side ca 


| + 0.005 in. for large engine cams. 


on automobiles, an 


When the concentric part of the cam is within the limits 


Fig. o. Her | Is the Open al rl of the cam and 


equal to B minus 2 ¢ B being the included at e between 


allowed, the body plus the lift C must be correct with 


in + 0.0053 in. for small cams, such as used on automo , . 
; ' the lines drawn at right angles to the sides of t 
biles, and + 0.005 in. for large engine cams. 


*App nz in November issue of “Grits and Grinds 0 . ~ pula 
Assistant Chief Engineer. Norton Grind Co cam moves while taking up the clearance and 
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is the clearance angle, in other words, the distance that 


the lifter or push rod moves before picking up the valv 


The cosine of the angle ( equals FP. the radius of 


stem. 


the concentric portion of the cam, plus 7, the radius of the 


roll in the lifter, divided by #, plus r, plus #, the clear- 


ance, 1.€., 


the 
tills 


between 


The angle 


sides of the 


1) equals the meluded angle 


Can. (‘Thi hhhahhner of determine 


des ried 


will be later), 


The dimension / equals the clearance. 


The dimension 7? equals the radius of the concentric 
portion of the cam 

The dimension ¢ equals the radius of the roll. 

If a push rod, or lifter, is of the mushroom type, and 


D for the 


the cam has straight sides, refer to Figs. 4 and 


procedure. Fig. & shows the cam and the 


Wworkihy the 
nished, The al ole {. or the 
to be determined. To do this, draw an outline as shown in 


ix the 


method of 


conditions, dimensions of which are fur- 


is the figure 


opening angle, 


hie. 5. in which the radius of the concentric part 


radius of the cam, plus the clearance, all other dimensions 








being the same as the cam outline on the drawing fur- 
nished. Figure the included angle between lines drawn at 
Tappet -_ , 
Mushroom or 
Rol! I 
A \ Cc 
- 
; | 
i | ‘) 
\ female ued” “Cc 
IAF O. ¢ 
. «) 
Dd | e r E 
ray 
Ss y y 
°C 
E ¢ 
USTRAT ‘ FIG3 
apeniig An a rentrean 
* 
. an 
_ 
4 — 
FIG.7 FIG.8 FIG. 9 
Various Tyres o1 


right angles to the side of this outline—the method of do 


ing this is desertbed later—and the resulting angle is the 


desired dimension or opening angle ol the cal. This a})- 


plies when the mushroom overlaps the toe of the cam, as 


shown at Vin Fie. 4. Uf it does not overlap but its edge 
strikes on the flat sides of the cam, the only procedure is 


to lav out this condition, using a scale of from ten. to 


twenty unusual types of 


times actual size These are very 


cams and should be avoided because they are noisy and 


mechanically imperfect. 


Cams wirtt Curvep SIDES 


In curved-side cams using a mushroom type of push 
rod, or lifter, proceed to lay out from 10 to 20 times actual 
size and measure the opening angle. Referring to Fig. 6, 
lraw the outline of the cam in accordance with the blue 
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Draw the clearance circle and show the mushroom 
tanvent 
The i 

between lines drawn from the center of the 


print. 


h side of the cam, in position where it is 


On ea 
to the clearance circle and the side of the cam. 
cluded angle 
cam and at right angles to the mushroom, is the opening 
angle. or A. 

If a roll type of push rod or lifter is used with a 
curved-side cam, proceed in the same manner and as il 
luscrated in Fie. 7. 

In the 
lines, It Is represented in opening and closing po 


liagrams used, if the cam is shown in full and 
dotted 
SItlons, 
as shown in Fie. 8, 


If the mushroom has a round end. 


it may be regarded as a roll-type push rod. 

The Norton 
entrant curve of 
ie, i 


machine cannot grind a cam with a re 


than 9-in. radius. This is illus- 


The grinding wheel is 18 in. diameter 


trated 1y\ 


which cannot be varied for special cases (cams ground 
in the No. 1 loose cam-grinding attachment on a 6-in. 
machine are exceptions to this case, as a lt-in. diam- 


eter wheel is used which allows for a ?-in. radivs_ re- 


entrant curve). 





the included angle between sides of a 


straight-sided cam, or the angle PD, in’ Fig. 10, 


To determine 


proceed 











as follows, assuming that the following dimensions are 
Cam /ine 
FiG.4 FIG. 5 FIG © 
niet 
Exhaust Opens 
Closes > 
><C . 
/ \ \ 
io A jg 
Inter \< | ¥ 
Closes r ee. A 
“ Exhaust 
Opens 
FIG.10 FiG.I! FIG.I2 
AM. MACHINIST 
Cams and Pust Rops 
known: /?, the radius of the concentric portion of the 
cam: F, the distance from the center of the cam to the 


The right- 
triangle abe can be constructed in which the sides 
Then the sine of the angle bac 


tip, and G, the radius of the tip of the cam. 


angle 


ab and be are known. 


equals he divided ly ab. Twice the angle hare equals 
the angle D. This 


at right angles with the side of the cam, and ae is paralle! 


follows since he, if extended, comes 


to the side of the cam, t.e.. 
be 





st angle hae = 
: ab 
angle dD 


2 x angle hac 


Cams witit Broap Tips 


In cams having a broad tip, as shown in Fig. 11, the 
little different, that the fol 


procedure is a assuming 
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lowing dimensions are known: 2, the concentric porttiot er. that the opening a ' the cam do { 
of the cam: F, the lift: G. the radu on the corners of the vith the open Th 
tip. and the distance between these centers /]. From this diagram. ‘There are mi other 
right-angle triangle, al and ( ul ” consti ied Oy Ne nevle a \ ‘ f ’ vr onside 
In abd. the sides ad and bd are known. Therefore, the o The radius of 1 ti ™ 
sine of the angle abd equals ad divided by bd. Similarly, opening ane Ox 
the sine of the angle bd eq tals livided by a and 0 ' 
twice the angle JDde minus twice the angle a equals the There can be but ¢ ‘ 
included angle between the sides of the cam, o1 D), 1.e., i - of the tip of thre am. { { thee « ft 
71 man to sav, “We w , 
oe eye aba va ractiol “a 1! Tiiis Is le e. 1 ) wo WW I} ros lt. y } e 
j¢@ . U une : , 
Stu ugle OE Ah Orie eure W \ ' ‘ Tin earance tor that cam, 
. , 1} > a : ; D vat thi lh st iM’ ¢ l 
. xX ane pile . x dndit } a ‘ \\, afte : . . ' ais — 
Comparing FLyYWitkeEL DiAaGRaM shafte where the tvue o inet oh penal ome ot 
The flywheel diagram is next compared with the re VE times if a roll-tvpe p , 
sults obtained from the cams as follows, referring to of the roll is not ¢ ' 
}} ) } 
»> Syed (OC) SE © ) 
Various 
12. | equals the degrees the flvwheel moves W ey ~1 rh n order to re out mT ., trated 
niet Is Open and should equal twice the opening angle o ) ‘iw 3 Frequently, “ans hy or f ‘ 
the inlet cam. Dimension 2B equals the number o ‘ than 9 in. are called for. but. with a si le exception. 


evrees the flywheel moves while the exhaust is open, an ‘ 


should equal twice the opening angle of the exhaust cam 


The angle from the center of the inlet cam to the center 
of the exhaust cam on the camshaft must equal one-ha 
of the angle A, plus one-half of the angle B, pli ’ 2: a ail = 


vided by two, 1.e., 





= : Ria. 16, CoueLerep \IOpEI Fr 1s Thy 
» 
~ ('\uMs Dray 


It is by these methods that many of the inconsistencies 
in the information furnished for the production ol thas where we can use the No. 1 loose cam-grind ne attach 
ter cams are discovered. It is generally found that the ment on a 6-in. machine, we cannot grind a reentrant 
angle from the center of intake to the center of exhaust curve of less than 9 in The point of contact and thi 
is correct. This is a known factor with the customer, tangential point are often confused These two points 


and seldom causes any trouble. It is often found, how (Continue ) age JOO) 
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Fia. 17. Cam-Testina Fixture 
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Shop Trucking and Shop Design 


A shop with all its departments on one level has some 


undeniable advantages, but when the machine shops in a 
tvpical manufacturing city line up 35 saw-tooth roofs 
(one story ), 17 monitor roofs (partly one and partly two) 
and 264 multistory buildings, there must be some very 
good reason for using the last type. It is safe to say 
that two-thirds of the attention of engineers has been 


In 


is not much engineering to a multistory building. 


fact, there 
Any- 


hody can build one, any time, anywhere, if he can get hold 


paid to the first two forms of buildings. 


of the necessary money and a Copy of the local building 
laws. The figures mentioned above were presented graph- 
ically on p. 520. 


A search for the reason why the multistory building 
holds its own for shop purposes, I spite of the persistent 
the eleva- 


exploitation of the other types, indicates that 


tor is the responsible agent. A fraction of the attention 
paid to horizontal transportation that is given to vertical 


As it 


zontal transportation consists of various freight-handling 


is, our hori 


might swing the tide the other way. 
machines, like trucks and traveling cranes, that are either 


pushed or followed by men. A load is picked up by a 
crane, but everybody concerned follows it down the shop. 
Another load is piled on a truck and again all concerned 
Fifty feet the 


men much than 


push it to its destination. down shop 
the 


If it pays to move men and machinery 


takes as long and tires more ten 
stories in the air. 
vertically by power, how much more would it pay to move 
hoth horizontally by the same power ? 
to he 


The first place where men rose to the occasion 


slowly, sure, but we are 


We are coming to it, 
comiye. 
was where long trains extended beyond railroad stations, 
the baggage car being set so far from the baggage room 
that it became a hopeless job to start a train on time and 
still carry of 


the bagvave passengers who had arrived in 


ample time to go out themselves. Then the automobile, 
or motor truck was pressed into service, and now we can 
throw a suitcase into the baggage-room window and make 


a dash for the train in the assurance that it will go with 


us. The same thing is creeping slowly into the larger 
shops. A truck of practically the same construction is 
used with footboards, so that the necessary men can go 


with it to unload at its destination or along the way. 
Theoretically, with equal facilities for transportation 
both vertically and horizontally, a shop should be a cube, 
that 
floors as it is square on 1 


it should be as high from the top to the bottom 


()} 


Is, 
he ground 


plan. that 


COUPSEe, 


small buildings on account 


Is impossible except mm ver 


the light, but the general idea of making the outside di 


mension practically a cube wo hold good. 
While the lighting in the shop with a saw tooth roof 
is fine, the lighting is not the only consideration for the 


man that has to pay the bills. He has to consider that if 


the land is worth any appreciable part of the value of the 


building, it is an expensive luxury to spread his shop 
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Editorials 


TUVNEVUAOGLEUONATYEALENEDUENUNUENAIEUINLE 


out, and even more so if he is not prepared to spend t 

additional money to provide horizontal transportati 

to match the elevator service that is ar nderstood th 
buildine that is over two stor Heh 


Disguising Pres: Steel as 


Wood 


Every new material that « ( nto ( eCetis To! 
to slip in on the sly Tha rst lathe ina yaner tn 
were wooden beams with cast-iron ways bolted on. When 
the change came to cast-irol mds, the same form w 
kept but cored out to save metal. Needless to Say, it wa 
cored out from the back. 

‘Today, steel comes in the guise of mahogany. Ws 
travel in Pullmans and deplore the slowness with Whitcl 
wooden cars are being done awa with and worry about 
what might happen if owe wel wrecked, when, if we 
“rapped on wood,” we would find that it was steel. Ther 


is no reason why steel should not be decorated just as 
tastefully as any other material, but why it should be 
disguised as something entirely inferior for the purpose, 
we cannot guess. The grain of mahogany is beautifu 
and the imitation is a triumph of the decorator’s art, but 
Is It hot art gone wrong? 


The next step in the development of lathe and plane: 


beds, beyond that cited, was introduced by architectural 
draftsmen in the form of carved bas-relief in the shap 
of vines and pastoral decorations. Thev seem absurd 
to us todav: we see artistic merit n plain, flat and 
smoothly curved surfaces. The interior of a modern ca 
Is something that the machinist with die makin 

r sponsible ror, not the wood worke1 The advent of th 
steel car, or any of the rest of the steel substitutes fo 
wood, does not mark the decay of th ibinet track it 
is there any reason tor perpetuating 1 teel what ma 
perpetuated In wood lonvel than al ol will live 

Steel lends itself most readily to wick flat irtace 
which are expensive ino woodwork because they cannot 
he prod ied except by build > wil eneer, W ve 
work must be framed so that the swelli and shorn 
under changing moisture will not result in eracks. Stee! 
need not imitate panel work in order to avoid that. Hal 
the moldings that architects = or ornamentation a 
primar lv put there to cover ots which mist copy 
vo. Steel does not need a ornamentation, nor 
It hecessary to vo to the ¢ eB « many pattern 
met l ceil =~“ where over-o iL tation covers up ly 
gage metal which would s enness if left flat. 

A satisfacrorv flat sur The ' with sheet sti 
if there is metal enough rovided to a oid buckli 
unde shight provocation or rough handlir in the ma 
prey. The steel Urhnishines Ih our owl offices are not rrpaacte 
to imitate wood in any wav and they are not considered 

nattraetive by o 








86 AMERICAN 


National Aid for Vocational 

Education 
attempt 
the so called Page Bill, providing for the appropriation of 
al education. We 
cel its 


Some two vears ayo, al was made to pass 


rm Vocatiol commented 


national funds 


favorably upon that bill and ure passage. It was 


not made law 
1\ Act ol 
President w 


National Aid 


has reported, 


1914, the 
Commission on 
That 
Its findings group under three heads. 


summed up in 


Jan. 20, 


Convress, al mroved 
authorized to appoint a 
LI 


for Industrial Education. commis 


s1On) 


vocational education. is 


rry) 4 
Lhe heed ol 


these words: 


\1 oO rwhetlt ns public S it t show th ! ad for 
vocational Pinca i this count The testime n its 
behalf com Pron ( ers lass ¢ itizensnip th educato 
the manufa the ft de unionist, the business mat the 
ocial w t philanthrop Every state superin 
tendent pul 1 ction declared that its rapid extension 
vil juired i lifferent reasons his state, and great 
itional edu ‘ l, cis industrial nd commercial organ- 
izati t ni tha twelve million people hay 
epeatedly ree ( lievir that a system ofl 
vocational education was absolutel necessary to the future 
welfa ‘ t it 

The secon nding deals with the needs of national 
grants to the states for vocational education. Phese 
are required for the training and salaries of efficient vo 
cational school teachers. The expenditure of national 
funds for this purpose ts justi od 

(1) tl reverie of the demand for the effective train- 
it ‘ lel Which the tutes cannot meet mn time 
withou Ive nceouragemert nd aid 

(2) i t terstat I thon character of the provi- 
dent, di th it nation-wide nteres nd importance 

,) BY yuna t precede t n ppropriations by C‘onwvres 
throughout o ent histo for educational purpos:s ind 
n coop ition between the Feds il overnment and the states 
where team-play Was nece t to indle matters that could 

t be as w l ndled b the states alo 

(4) By the successful res ts to the nation as well as the 
tates of nts fo du tional purposes 

The third nding is that there is a need for hational 
appropriations for studi investigations and reports to 
Hace vocational schools on a scientific and business-like 


ISIS 


nll submitted by the commission 


The report includes a 


to appropriate funds for these purposes, 


How Plant Repairs Affect Shop 
Profits 


. 


it is a matter of economy to repair a machine berore 
it breaks down, rather than afterward, not alone owing 
to what it saves but to what it costs. The well-worn 
proverb “A stitch in time saves nine” is as applicable to 


And 


= possible To 


the machine shop as to a tatloring establishment. 


this brings up the question of whether tt 


anticipate repairs. Can this be practically and profitably 


done ? 


Ih the ints, productive machines are al- 


majority Of phi 


lowed to lie idle for several d; at a time, while waiting 


for repairs, without comment or criticism on the part ol 


the management. This attitude of inattention or indil 


ference to the continuous 1 


se of the profit-making fac- 
In the 
the 
No eXCUSe 


tors seems to be contined to the machine shop. 
textile mill, the the 
rolling mill, the motto is “Keep it 


pressroom, power house and 


Footbag’, 
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is accepted for a slowing down of the wheels, and, as a 
result, they keep on turning. 

If your machines are idle an average of three days 
out of a possible SOO, your productive capac ity is reduced 
l per cent., and the possible profits due to this produc- 
tive capacity are reduced from to 3 per cent., depend- 
ing on the relation between overhead productive labor 
and profits. 

In the representative machine shop, an idleness factor 
of only three days per machine per year would be ap 
fact this av- 


erage would be exceeded in most plants due to the time 


proaching an unattainably small loss. In 
lost by emplovees, without including other numerous de- 
lavs. Waiting for the next job, lack of working instruc- 
tions, dulling or breaking of tools, time taken to set up 
difficult all of these reduce the total of the year’s 
possible profits Iy\ dec reasihg the total actual producing 
time. 


Not all plants are so fortunately situated as to be able 


Work 


to repair crippled machines at a moment’s notice by du 
plicate machine tools from the stockroom. But there are 
other and less expensive Wavs to reduce the idleness loss. 

Anticipating repairs is made possible by careful and 
There 
placed for the condition of each 
A “tickler” system is 


regular inspection of equipment. must also be 
definite responsilibits 
piece of machinery in the plant. 
very helpful in maintaining the inspection routine, 
When repairs are found to be necessary, plan them so 
that the time which is taken to make them is not a part 
of that 
ample, if Bill Jones is absent today and his machine is 


which would otherwise he productive, For eX 
thereby idle, this would be a very good time to go over 
it the attention it If the matter 
until the 


day will be lost and another unnecessary reduction made 


it and give may need, 


is. delaved actual breakdown occurs, another 
In the possible profits. 
The actual cutting time of tools in a machine shop is 
the total time that 
) 


Let us conserve it as much as possible vy 


a rather small fraction of the wheels 


are turning. 
doing the unproductive work when it will least inter- 
fere with our profit-making capacity. 

I) spite ot thre developments in lathe design, 
tending to 


present export demand for machine 


rats 


less automatic, the 


more or 


tools 


mnmake the work 


ior war purposes 


seems to be largely for plain engine lathes of compara 
tivel\ small SIZCs, This Is probably because of the fact 
that less skilled men can handle machines of this kind. 


and that the engine lathe is more particularly adapted for 
turning projectiles with fewer special tools and fixtures 
machine. As a consequence, there is re 


lathes, thos 


Thabh any other 


jolcing among the makers of particularly 


who had built up a stock in anti Ipation of the demat 
later in the 


whi h the \ felt Was hound to come sooner or 
usual course of business and entirely apart from the sud 


development in the 
The 
lathes, 
flected 


det Kuropean situation, 


demand has not been confined te 


fact 


The period ol 


effect of this 


however, nor In to machine tools, but is re 


in other lines. watchful waiting 


} 
' 


secs to have given way to a feeling of expectancy. w 


Is tion of more 


putting people on the alert for any indie: 
orders of a similar character. The demand for ammuni 
tion, motor trucks and other paraphernalia is reflected 
in all the lines which supply the materials and machincs 
made, 


with which these are 
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STuMnntnnt ML Le Mn ML Mm 
Triple Index Centers The ram is counterbalanc , ontrolled by 
rm ; hand windlass, and cai t lineal « lowered to 
The index centers shown in the illustration set up on a 
: dimnit Various s 5 ol Wo! \\ tii an hove 
miller, represent a recent development of the Kempsmith 
7 - - . son . (mowiirwanre ry\ Dive see \\ (iis t ‘ bhalaer led wit 
Manufacturing Co.. Milwaukee, Wis. The work held ; , 
‘ Wiatlel ) i¢ it l \\ a cre rou 
the centers is 40-tooth ratchets. for the « uttiny of whi ; 
7 , s jhe ‘ | i irs ‘ ‘ al Tt materia 
and Slbliar work, this attachment Is @Spe lally vacdaptes ; 
aie : : » a | ‘ Mess rite ~ ( } ‘ mul 
Che three spindles are indexed simultaneously. ir 
, ' , . ire startee | ih tte ‘ e\t 1a) = wh 
are provided With No. 10 B. AN Ss. Taper holes I the Tron ‘ ; , 
ray? I I il il > " { { i! ‘ ( ) i i at a 
ends. The hole through the spindle is 1 in. in diametet 
: é ys Dressy) surta ( tive i l (til | pret 
Kach spindle has a 5¢-in. draw-in bolt for holding the ar a 
. ry . . hy ibn I “ Css Is Operated | 1 two-plunver hor 
bors firmly i place. The three spindles are all clamped ; , 
>] Tal ;? . ' mul | ‘ at "tt \ 1] ‘t's rm 
at one time by a lever at the lower right-hand side of thr , ' 
na\ re ~~ To | ! not | crs we a Troke 
headstoc 
- . . lA it ‘ 1 . T iM an automat 
The index plate and idmdex crank are the sani . e 
furnished with the Kempsmith universal dividing on SE 
and the same number of a slons can be obtammed: tha 
is, all numbers up to GO, all even numbers and multiples | 
of 5 up to 120, and a liberal number in addition up t 
300, or 195 different divisions in all. A chart ov tine 
' 
number of diy lolis aie ow ire « " 
nished with each set oo Celi 
The tailstock is of quick-acting desig Phe ste 
Ters are he ld Ih pince hy coiled spritis, | \ mira 
the centers from the arbor holding the wo! . The entire ta | 
stock is moved back, thus releasing the three centers a | 
once. Any inequality in the length of the arbors is aut 
matically taken up I) the coiled springs b 0 ee — - 
centers, ae 1] matbtic Bro I, ‘ i 
The center adistance of spinal s is 61 | Hh. Ihe ct 
line of the spindles is 314 in. above the table. "The wit ock-out attachment. \ ure toa pr 
of T-slots is 4. in. The center distances of spaces for ‘I ermined ma “WM | t mav be an 
slot bolts are made to suit the machine for which the at ressure Wii thie poate (| the maximum 
tachme? may be ordered. ated capa ol t ) All ‘ W pump are 
; Ciis! if i's aT 
. a ee 7 ' ° ‘ at ' 7 il mn shown in th :, —_—- les, 
Hydraulic Broaching and Force Phe pum wn il at as single redu 
= tion of curs, lt 1} ‘ " | ulpped with i 
f q _ j 
ing Press | = 
double reductiol shoul " aie | "hv motor ata 
The hvdrauli broaching aha toreig press show! Is artinyg rheostat are c ently locates A motor of 2 
self-contained, with both motor and pump mounted on lip. capacity i required 
an extended base, which is attached to one scl of the The da Hevht, or stock, space ¢ this press is [TS in... wit 
press. It is a recent hydraulic design developed by The a 12-in. run of rat The press bed, or pressing sur 
Hydraulic Press Mfe. Co., Mount Gilead, Olio. face, is 2b in. square It has an openine directly un 
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e ram to receive the broach as it passes through the work, 
and a wooden box to receive it as it drops. The extreme 
height of the press is 6 ft. 4 In. 


Dial-Feed Attachment 
The Ferracute Machine Co., Bridgeton, N. J.. 
recently developed the dial-feed attachment shown in the 
The front end of the press shaft, as it re- 


has 


illustration. 
volves, gives motion to bell-crank lever, the lower end of 
which is connected by a horizontal pitman to the yoke 
that surrounds the dial, giving the yoke a reciprocating 


motion. A pawl attached to the yoke moves the dial, the 

















Drat-Feep ATTACHMENT 


rotary position of which is exactly located by a spring- 
lock, the tension of the spring being adjusted by a screw. 
The brake at the center of the dial is also adjustable. 
The pitman contains a universal joint at each end and 
has longitudinal adjustment. 


. 
% 


Motor-Driven Cold Saw 


The illustration shows a medium-sized cold saw, recent- 
ly developed by John T. Burr & Son, Brooklyn, N. Y. 
It uses a saw blade of alloy steel 14 in. in diameter and 
about in. thick at the rim, which will cut stock up 
square and other shapes in 
Work such 


to 5 in. in diameter, 4 in. 


proportion. The vise arches are removable. 
as small beams and other forms may be clamped to the 
table by straps and bolts. 

The drive consists of a splined rod, parallel to the 
bed, to which is feathered a steel worm of large diame- 
ter carried in a worm bracket attached to the carriage. 
The worm is provided with a ball-thrust bearing and 
meshes with a carefully hobbed bronze-rim wormwheel. 
It drives the saw arbor through a air of wide-faced steel 
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pinions. The arbor is made from a forging, the collar 
heing solid with the arbor. 

The feed is positive, through screw actuated by a ratchet 
and double pawls, either one or both of which may be 
used, the travel of the pawls being varied by changing a 


pin in the double eccentric. The feed is engaged by 
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Moror-DrivEN CoLp Saw 


throwing in a clutch and is automatically disengaged at 
the end of the carriage travel. The carriage has a travel 


of 61% in. on the bed. 


This machine 
motor, mounted on a platform bolted to the frame, the 


is also direct connected to an electric 
connection being made with a rawhide pinion and gear on 


the side shaft of the machine. 


Heavy Beading Machine 


The machine shown is intended for beading, swaging 
and similar operations along the edges of sheet material, 
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Heavy BEADING MACHINE 


as in the manufacture of automobile parts, steel barrels, 
and the like. 

A feature of this machine is the belt-driven raising and 
The clutch 
pulley drives a worm and wheel by means of bevel and 


lowering device for the upper main shaft. 
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spur gears. The worm wheel is keyed to a shaft, which The machine is arranged for both wet tool grinding and 
carries on each end an eccentric and adjustable pitman 5 rough dry grinding. The water arrangement is a st parat 
the latter being pivoted to the upper main-shaft bear- unit, so that it may be removed and a plain wheel used 
ines. The motion of the attachment is controlled by The supply of water is controlled by the foot treadk 
a hand lever, to enable the operator to start and stop the shown. The light pressure of the foot raises the front 
upper shaft in any position. The worm runs in an oi! — of the pan and secures the desired sup of water, 
chamber, and anti-friction bearings are provided to take returns to the pan through the open bottom of the apro 
up the end thrust. The main shaft is driven from a The guard for the drv wheel is made of channel 
clhatech pulley controlled ly a foot treadle. Compensating orged to shape. It is open unde rneath the wheel, at 
vears are provided to maintain the correct mesh between the upper member may be quickly removed to permit 
the gears of the two main shafts. grinding on top. The guard is adjusted vertically an 
The machine weighs about 1600 Ib. and represents the horizontally close to the wheel he eve-shield is detac! 
latest addition to the line made by the Niagara Machine able, and any other material may be = substitute 0 


& Tool Works. Buitalo, N. Y the wired plate glass 


Combination Grinder with 


, 7 Universal Machine Tool - 
Wheel Guard 











The purpose of this combined machine tool will 
In general the design and coustruction of the vrinde: nade apparent from the illustratior is vesciilliiees 
shown Is the same as Ii the previous machine produced \ olfered as a combination lat e. drilling machine. m 
the manufacturers, the Challenge Machine Co.. Philadel shaper and kevseater, and Racliginedl’ im tee eomaciell 
phia, Penn. udapted ior engine Troops, nraves, eXperiny tal 
r shipboard and the like, 

When used as a miller, the shaper ram acts as an ov 
arm to support the end of a cutter arbor, which proyje 
from the rear end of the bed immediatel below mf Thy 
Inachine Is moto! dri Cli. thre motor vbelhg located mn oti 
base. When preferred, however, it can be arranged to 
drive from a line shaft. It has a floor space of 11 ft. b 
22 in. and occupies only 20 sq.ft. 

Lhe lathe las a lf . l ! betwee! 
centers, It Is equipped vill i nl enred hHnenastoc} 
providing eight speeds. 

The drilling machine has a capacity for holes from le 
to ll, nh. cliameter. It~ miaNitun cadistanes irom the 
spindle to the table is 22 in.: feed of spindle & 

The shaper has a I4-in. stroke and vertical adjustment 
with a 246-in. kevseating capacity. When converted to 
il miller, the «al ( Is oObta an rome thy eared lath 
wad through a 2-in. transmission bar. The lateral fee 
s 4 1n, 

It will be readily appreciated that the machine p 

des means for a wide vari of operations. It is a or 





cent development of the Linderman Ma e Co... Musk 
COMBINATION Grinder With WILREL GUARD gon, Mich. 














CoMBINATION LATHE. SHAPER AND DrILLING MACHINE 
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The Production of Accurate 
Cams 
hrow wmige GS-3) 


sume af there is an clearance allowed. 


If there is no clearance, then the potnt of contact and the 
tanvential 


’ 
It is 


, 
point lie at the same place. 


eveneral custolnal 1} maKING up model cals 


formed on the same shaft 


that the exhaust and inlet are 

and bear the proper relationship to each other as deter- 
mined by the camshatt to be produced This applies also 
in cases where auxiliary or eccentric cams are used. As 
an auxiliary cam is generally associated with an exhaust 
or inlet cam, we combine it on the model with the cam 
to which it is associated, as shown in Fig. 1: If there 


) 
perchance he a pump eccentric to be vround, we allow 


an extra blank on the model camshaft, Fig. 14, which is 
formed to the required shape. 

The blank from which the model cam is made consists 
of a cylindrical shaft about 1 in. diameter, having iwo or 


more concentrr about ] Ih. apart, as i| 


portions Oli it 
lustrated in Fig. 15. These 


shapes having the 


model cam blanks are formed 


into the proper exact relative location 


ofthe! 


as indicated by the customer’s drawings. 
finished Kig. 16. By 
fixtures and attachments, It Is now possible to 
the to eX 


Formerly, it was necessary to 


to each 
The 


means ol 


model cam is illustrated in 


produce model Calis ly process ol erinding 


tremely accurate surfaces. 
mand and by cut-and-try methods. 


rely 1y\ 


finish these large 


Thue Testing MaAaciint 

When completed and during the process of making, the 
model cams are carefully tested to lasure that they are 
‘To accomplish this a test- 
Fie. 17. In this hall 


camshaft is in position 


approaching the requirements. 
shown in 
that a 
The procedure, however, in testing model 


Ine TNXture Is Used as 
tone It 


tested, 


will he noticed 


being 


cams is identical with that of the 


camshaft, and is as fol 
lows: 

To test a camshaft or model cam the type ol lifter to be 
Ifa 
he roll should correspond ex 


With this roll 


the cam, the in 


used should be properly placed in the plunger at A. 
roll tvpe, the diameter of 1 
actly with the one to be used in the eneme. 
B resting on the 
set to 
The 
mark is equal 


rotated so that the 


concentric portion of 


dicator is read the amount of clearance as shown 


in Fig. 18. 


amount that the polnter rests awa 


ero to the clearance allowed. 


from the 


The cam is now roll mounts the side 


This is the opening 


intil the indicator ( reaches zero 
molnit. 

The graduated wheel / is movable, but is arraneed so 
hat it can be brought to the desired position and fixed. 


With the camshaft and pointer J) in a position that will 
zero, move the graduated 
Now. ro 
in the 
the 


the indicator ( 
vheel / until zero comes under the pointer 7). 


nllow to point to 
fate the cam (which will also rotate the pointer) 
roller B 
oncentric portion of the cam again, until it mounts the 
When the 


reaches zero, the « losing point has been reached. 


‘lirection which will allow the to ride over 


other again 


At this 


point, by reading on the graduated wheel the number of 


side of the cam. indicator ( 


degrees the pointer has pas-ed over, and subtracting this 
from 360 deg., we will obtain accurately the angle of rota- 
tion of the cam while the valve is being held open, or, in 


ther words, the opening angle of the cam 
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This testing machine has been a big factor in the suc- 


cessful grinding of cams, and it has helped us to many 
In particular, 
times the customer's 


discoveries in connection with this work. 
the that 
information would not produce the desired result. 1! 


it has revealed fact mal\ 
such errors eXist, they are at once detected, and the mat 
ter immediately taken up with the customer. 

elfort 
bent to make its construction and use as simple as pos 
that the 


of either the operators or the customers as to the results 


In the design of this testing machine, every Was 


there could be no question in minds 


sible. so) 


obtained, The large dial wheel reads in degrees with 
the divisions far enough apart to approximate quarte: 


decrees, 
The amount of lift of cam is checked by the simple 
method of measuring with a micrometer, first, the diam 


eter of the concentric portion, and second, the distance 
from the concentric portion to the highest point of the 
tip. Then, by subtracting the first from the second, the 
lift is determined. The great advantage of this inspect 
ing and testing of cams, is that it puts an end to all dis 
putes as to the accuracy of the work produced. 


~ 


Machine Tool Builders’ 
Convention 


The thirteenth annual convention of the National Ma 
chine Tool Builders’ Association was held, on Thursday 
and Friday, Oct. 22 and 23, at the Hotel Astor, New York 
City. The 
that the fears expressed ly some that the registration and 


attendance was very satisfactory, showing 


attendance would be smaller than usual, were unfounded. 

The first session was devoted to the business of organi 
zation, reports of the officers of the Association, and a few 
the 
membership of the Association, either through additions 


committee reports. No changes were announced in 
or withdrawals. 

President W. A. Viall, in his report, touched upon the 
onditions of business in this country as affected by the 
home situation and the European war. He urged, among 
other things, that we should look ahead hopefully In spite 
of present anxiety, and that we should consider the ques 


tion of South American trade, Import as well as export, 


and not forget the part to be plaved 1y\ the banks and the 


the 


called attention to problems o 
freight 


the members and the increase of rates asked for by the 


also 


shipping. He 
the reclassification of ratings on the products of 
railways, as a legitimate field of activity for the Associa 
tion. 

The general manager, Charles E. Hildreth, reviewed the 
work of his office during the year, including the sessions 
of the executive committee. Corresponde nee with the Cen 
sus Bureau at Washington has resulted in a decision to re 


store the item for machine tools te the schedule for thy 


census of manufacturers to be taken next vear. Confer 


ave resulted in 


ences with the Department of Commerce | 
the appointment of a special agent for South America 
to investigate the opportunities there for the sale of 
ie” Massell, a cuest of the con 
vention, The 
treasurers report showed the usual satisfactory financial 


American machinery. 
has been selected for this important work. 


condition. 

Two special committees’ reports were given by C. Wood 
Walter, chairman of the Legislative Committee, and S. H. 
Mr. Waltet 


‘ 


Bullard, chairman of the Catalog Committee. 
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reviewed the laws directed against unfair competition, — tly quality o e drawings in the shon is on t ' 
which Congress has recently passed. His remarks carri sembling tloor. Ile recom ed to h irers that the 
the conviction that machine-tool builders have nothing take the trouble to stu { quality « the parts that 
to fear from this new legislation, for the reason that the rea the assemblers. out how everythin ron 
business is tree trom thr objectionable rhe thods that Cor tovwether. errors. rpIst Ox rat] ‘ nye n drawi 
vress Is endeavoring to curb. how up more qu ' { nv place in the eho 
Mr. Bullard gave a comprehensive detailed report WT 0 ix H , Discharcixea Mex 

cerning the proposed cataloe of the Associatio ‘ . . 

Mr. Fish’s ss t OlOWL 


plan is to print this in four editions, ea one 0 , 


fame lnmemeces Baclish German Weencl d Snanis yang A age , 4 
our languages, English, rman, French an Wat Hiris Ni. \I, a 





ind to n Vl lition tT tly | t is ee 
F ( 0 naKe each ef ith) = elMeniriy mre. oO cove 1 . 
™ Thanh a ear, Vag \\ \ der, ¢ L, ! . \lass a 
machinery-building nations where each language is co} ) 
‘ - : 
monly used 1h) the Must ries, Considerable Ciiscuss 
: ‘ PA f ) ty} 
} } ’ { ou i] 
followed and a decision was reached to defer final action 
‘ ' tel i . \ l a. (owl rt led ( 
until the executive session of the alternool 
‘ ( ( is ¢ 1 hhaed) 
AMERICAN BANKING FACILITIES IN SovUTI AMER rom, Wile C has select 1 it this tnformatio 
_— . ulat tors 1 it 
The address of the morning was given by HL. Ro | 
i aT yaty 
dridge, vice president of thy National Citv Bank of Ne 
‘ ry : \ PhiyM I l | ‘ | iT 1! ( 
York city. lle SPOKE ol Tie TODIIE. ori Kestab ~ 
: Ops a oOvel ( ( eal mere t 
ment of American Banking Facilities in South America 
In Interesting ashion he re ewe the opportunit 
! Vis T rein | ( mrhiie 
the sale of American products. and pointed out the « ' 
culties of transacting this business, laving particular e1 
; eruve et \\ { ‘ » for 
phasis upon the matter of credit. Gomme a little furthe 
: CHU) reve ‘ t .50) 
he outinmed Tie credit sVSTC DH Use ) Pmotl Tie By 1 
| e ws the restle ‘ f t we el ‘ 
and Germat MKS, and then, tur yr to the act tie 0 
. . . ObnSTANTIN (il | u i cl o! one ov te 
his own company, told what the National City Bank is e1 
ote ‘ el " 1 \ ole 
deavoring to do ty\ Wa\ ol esta yishing Hranwnchwes, \ : ; 
: \fter this factor stablished, Mr. Alexande 
branch Is soon to ty Oy ree ! B lehnos Aires. wil an pros 
A ‘ oceeded: TO Dia i to The « vnsc W a " 
pect or a second to follow 1! R 0 tf Janeiro, ana others 
‘ ‘ ive to le ( 1 , t of thr 
#8 SOOD ds DUSITDess COndITIONS Warrant. 
mn , ‘ ; Vo! vy fore Ilix | ’ tout the 
| ?@ resulting discusstiol showed the iwnterest \ | 
pure al i ~ ) rl i 


American machinery builders have in this subject. Mr. pre, 


Kldridge’s paper will be reprinte: a following issue. 
ol empl Cos 7 1 ‘ as t shan 
THe SECOND SESSION which he mad est he re ed the sta 
ry total o SF OO.000 { Ont ‘ ” » that these 
he afternoon session was opened with an address , 
Kk. H. Fish, on “Reform i rrawings.” He traced the eff 
of the mechanical-drawn qducation Commonly give if \ , 
lechant Lae ‘ - Mir. Alexar who ha 
technical graduates, and commented upon some of t 
; ; ‘ l Tek ( r 1 ( | ( Prise ( 
dificulties met with bv the draftsman or th designer who : 
comes from the shop. Bot! hdis OF Trall u Dns 
' i To meseny Te Tine ) } \ ! Is CUI! 
tations upon the man, unless he takes care to overconx 
: ‘ y¢ 1T't j rey j 
them. 
. . ) maya ‘ lo 1 
By means ot a few sket Cs Oh a Dlacnboara, \I | - 
. : yen 1 ea el i 
showed a humover oft points that are ottel shiohte ( P ' 4 
drawings, making then subject: to) misunderstanding 
The Wnportance of recordy changes 1D the drawl Yr TOO! SECOND ) ~ sa) 
atter the are made by the shop. the necessity of spe ( ‘he mor So ( Qed ‘ ; devote to col 
stock sizes ol material aie ~ Tine des vhs to Tl ed shaeratlo ( col ttle ‘ ~ |} i re 1) Liv 
ment « the shop. were emphasized. afternoon, James Lowa ) te i exhaustive pay 
This address Wiis well recelrved, lol I did hot ar ocate ( Closer Commer ! t | . »>wWwitl Lat I Amer! a 
any svstem or method Of making of chahvging draw a |’ ree Teso Tlolis ere I ) Tine \ssoclation : | ( 
but di wolnt out a number of the weak points In draw lit rst anvores ! wiva ‘ rt relight am PSST 
room practice and } hhished adrawineyes rates the Ta 1 ric ‘ tiv Nat 
I) discussion, ©. H. Norto: Chiphasit Ze tin il ort City Bank aie Lin \ ress Co lor The 
ance oO Usihg plain Knelis l hotes oO drawtlhes. ae efforts to assist hnereas trade wit soUutl Ame! i 
condemner thy feeling VV ( scelus TO be cCOTMmOn amons and the third expresses woul ( hipat with all thy 
draftsme! that if Is heneat the dig ’ to pr tT ¢ 5 4 ations now ¢ raves ! Line suropeal Wil 
few 1] structions that wi be Of use To the mechan “he I'he annou ement o the reelection of the former ol} 
draftsman seems to fee that he is violating some rule COrs Click I liclal ses ind was as follow Pres 
i] hie does Not eCXPTess lis ¢ i ( iden 1) means Oo Nes dent. \\ A \ j { 1 | By Douay inet 1) \\ 


and projections. Wright: treasurer, A. E. Newton; secretary, Charles L 
\lr Flanders pointed out that the best Persie to tind out T'lavlor: ure eral Mahaver, + aries }< I] ldret] 
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orders for lathes, emanating abroad, 


A large number o 
have been placed with American builders. 





A large equipment order is in prospect. The Northern 
Pacific Ry. will buy equipment costing $2,000,000. This 


will include 100 cars for passenger service. 





















PERSONALS 








J Pr. Grace, president of W R. Grace & Co., New York, 
N. Y., sailed on Oct. 21 for an European business trip. 







Otto Abrahamsen, treasurer of Beaudry & Co., Boston, 
Mass., recently returned from an extended European trip. 







Charles M. Schwab, president of the Bethlehem Steel Co., 
Bethlehem, Penn., sailed for Europe on the ‘Mauretania,’ 







Oct. 21 






F. W. Gates, publicity engineer of the Greenfield Tap & 
Die Corporation, Greenfield, Mass has resizned in order to 






establish a mechanical advertising service at 30 Church St., 
New York, N. Y 








D>. D. Davis, Chicago manager of the Rhineland Machine 





Works Co., Who have been acting as selling agents for the 
Fafnir Bearing Co., New Britain, Conn., will make his head- 






quarters in New Britain, where he will be in charge of the 





selling organization of the Fafnir Company 
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Kdwin Hawkridge, president of the Hawkridge Brothers 


o.. Boston, Mass., died on Oct. 21 


\xel H. Helander, second vice-president and general man- 
ver of sales of the William Tod Co., Youngstown, Ohio, died 

that city on Oct. 17. 

* 

Reports of traffic through the Panama Canal are both in- 
teresting and encouraging, S81 vessels having passed through 
between Aug. 15 and Oct. 1 The Peruvian gunboat “Tenient 
Rodriguez wus the first foreign vessel to use the Canal 
\mong the other nationalities represented we find American, 
tritish, Danish, Dutch and Norwegian Four of the Nor 
wegian vessels belonged to a whaling fleet on their way hom: 
from Pacific fishing The total toll collected up to Oct. 1, 
including pilotage on vessels stopping at the terminal ports 
imounts to $369,706.29. It is also gratifying to note that the 
large slide at Culebra Cut, which blocked the waterway for 
a few days, has been removed, and that the Canal is once more 
open for traffic. 

"e 


o 


In a paper recently presented before the Institute of Ma 


rine Engineers, the “amalgaline” system of metal joining was 
described In this process a complete fusion between the 
surfaces joined is effected In marine work, its principal 


uses are, the flanging of pipes, the seaming of lead used in 
regriferating chambers, and general sanitary work The 


system is not confined to the use of small pipes, but is used 


nan ordinary way on pipes varying in bore from 8 to 9 in. 
Like lead burning, it is an autogenous process, but, instead of 
ising an intense local heat, the fusion is effected by the action 


of the amalgaline on the surfaces it is in contact with, form 


ing an amalgamation between the lead of the flange and the 
lead of the pipe The material used is a metallic ribbon 
0.002 in. in thickness It is practically a pure metal, and 
when placed between the surface of lead and subjected to 
heat, fuses at a temperature of 160 deg lower than the 
ectual fusing point of lead—and in fusing it causes the lead 
surfaces to run together at a lower melting point than that of 
the body of the lead. This running together has an autogen- 
ous effect, and by intermolecular absorption the minute par- 
ticles of amalgaline are dissipated into the body of the lead, 
which, by reason of the absorption, becomes stronger at the 


junction than elsewhere 
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Current Prices of Shop Ma- 
terials and Supplies 


SUNeeODEDEOEOROEONAONOEONOENES 
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PIG IRON was quoted at the following prices at the points 
and time indicated 


Oct. 29, Sept. 24, Oct. 2, 

1914 1914 1913 
No. 2 Southern Foundry, Birmingham $10.00 $10.00 $15.35 
No. 2X Northern Foundry, New York. 14.50 14.50 16.00 
No. 2 Northern Foundry, Chicago.... 13.50 13.75 15.00 
Bessemer, Pittsburgh... 14.90 14.90 16.90 
Basic, Pittsburgh........ 13.65 13.90 { 14.90 


MISCELLANEOUS METALS—NEW YORK 


— —Cents per pound—— 

Copper, electrolytic (carload lots) 11.25 2.25 17.00 
Tin “ne e<* 31.50 31.50 42.50 
TI EN Oe RSG SE 3.50 3.90 | 4.65 
Spelter RE ES OE 5.15 5.40 | 5.90 
Copper sheets, base ewes 16.50 17.50 22.00 
Copper wire (carload lots)........... 13.25 13.50 18.00 
Brass rods, base... pita wid kins 12.75 12.87} 16 37 
brass pipe, base. 15.00 15.25 21.00 
trass sheets 12.75 13.123 | 16.621 
Solder $ and } (case lots) 16.75 18.374 28 . 4 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Cents per pound 


Le 1.85 | 1.85 2.25 
Steel T’s base....... ate dicen diate 1.90 1.90 2.30 
Machinery steel (bessemer).......... 1.85 1.85 2.05 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


—_——_——Cents per pound 
o 7 





No. 28 Black.. +“ 2.70 2.70 3.00 
No. 26 Black 2.60 2.60 2.90 
Nos. 22 and 24 Black.. ‘iaraatl 2.55 2.55 2.85 
Nos. 18 and 20 Black.. 2.50 2.50 2.80 
No. 16 Black.. ie wie 2.45 2.45 2.75 
No. 14 Black.. iia aiie ate 2.35 2.35 2.65 
No. 12 Black.. 2.30 2.30 2.60 
No. 28 Galvanized 3.70 3.70 4.10 
No. 26 Galvanized 3.40 3.40 2.90 
No. 24 Galvanized 3.25 | 3.25 3.65 


COLD-DRAWN STEEL SHAFTING is sold to consumers 
at about 45° discount off list prices At that rate the net 
prices per foot are % in., 4.95c.; 1 in., 8.03¢c.; 1% in., 12.65c.; 
134 in., 15.29c., 1% in. 16.50c.; 15% in., 19.36c.; 1% in., 22.44c.; 


1% in., 5.79¢ in., 29.28e 


OLD METALS—The following prices are quoted: Heavy 


copper, 10c.; light copper, 8.50c.; heavy machine composi- 
tion, 8.50c.; light brass, 5.25c.; brass chips, 8.25c.; brass turn- 


lng, «¢ 

MACHINE BOLTS are generally quoted to consumers at 
60°, off the list price, but in the case of steady-customers and 
big orders, generous concessions are being made. At the rate 
of 60 the following net prices hold, at dollars per 100: 


— Diameter———_—_——__ 





Length 14 ay 5, i %4 lin 
£oe Gieasdeados $0.68 $0.80 $2.08 $3.08 $4.20 $6.04 
eer 0.71 0.85 2.24 3.20 4.48 6.40 
, i sae 0.74 0.89 2.38 3.52 4.76 6.76 
kh Sere 0.77% 0.94 2.54 3.74 5.04 7.12 
3% in... 0.81 0.99 2.69 3.96 5.32 7.48 

STANDARD PIPE continues unchanged The following 
discounts are allowed from store in New York: 
Black Galvanized 
4 to 2-in i eeaielion ' a 79% 70% 
24 to 6-in ceitea-d eh were nee eee 78% 69° 
7 to 12-in clpae 75! 64°, 


At these discounts the net prices in cents per foot are 


Black Galvanized Black Galvanized 
re 2.41 3.45 BMaicevks 12.87 18.04 
Ses 3.57 5.10 3-in. 16.83 23.71 
| eee 4.83 6.90 4-in 23.98 33.79 
iin ‘ 5.87 8.25 5-in. 32.56 45.88 
<-1n 7.77 11.10 -n 1? 24 59.52 
DRILL ROD sells to consumers at the following discounts 
Third grade, 60%: second grade, 40 off and first grade, 
4h off 
COKE—Standard furnace coke sells at $1.60@1.70 for 
prompt shipment and $1.70@1.80 for future contracts. Fo: 


‘2-hr. foundry coke for future shipment $2.20@2.30 is de 
manded, and on contract $2.35@2.50 

ANTIMONY—Prices remain unchanged, Cookson’'s selling 
at 1l5c., Chinese at l2c. and Hallett’s at 13c 

SWEDISH (Norway) IRON is sold to consumers in ton lots 
at $3.40 base. In small lots quotations are made at $3.75 
and $4. 

WELDING WIRE—Prices remain unchanged as follows 

Cents per 
Pound 


a ar eee ae ae eee a nea ae eed 0.08 
No. 8, 5; and No. 10..... ‘ ne ee ee 0.095 
FDEP sser ine ake oo eke week patentee: awe ove Sener 
No, 12 - SO Pe . Terre TTT Tee rT Terr eT 0.12 

oe = _ ' Te eee TT ee eT re 0.125 
No. 14 and eh es th Si date ta > ec lk kG bs nt ee ‘ns 0.135 
No. 18 ‘ ee . 0.16 
No, 20 0.20 
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Inspecting and Testing Ball 
Bearings 


By FRED 


SY NOPSMIS—As the act uracy of the balls de termines 
the success or failure of ball bearings, the methods of test- 
ing and inspection used by a successful maker are of great 
interest. The same thing ts equally true of rollers for 
roller bearings. There are no secrets about the matter, it 
is a question of mak ing accurate gages, keeping the nt a 
The 
are told by the running tests with actual loads up to 10 
tons. 


curate and using them intellige ntly. real re sults 


The accuracy of ball bearings, as with many other me- 
chanical devices, may be said to depend almost entirely 
upon consistent and persistent gaging and measuring. 
This is exemplified in the factory of the Hoffman Manu- 
facturing Co., Ltd.,. Chelmsford, England, whose steel 
balls are guaranteed,to’ be:within 0.0001 in. of standard, 
hoth as to roundness and size. There are four distinct in- 
spections and gagings aside from that done by the oper- 
ators while the parts are being made. 

Standard measuring rods, verified at regular, frequent 


H. 


COLVIN 


a vertical guide so that the ends of bars or other piec« 
may be lapped square with the guide. 


A SPECIAL MEASURING MACHINI 
Every ball and roller race turned out is tested DY Lin 
special measuring machine, shown in Fig. 3. This ts 
known as the “minimeter” and is used for the final gag 
ing. The instrument is set to a standard disk, the disk 


to within 0.00001 in., the indicator show 


pelng corres t 


from this standard. ‘This instrument 





ing any Variation 
has been designed so as not to be affected by the heat 


of handling and, therefore, may be used continuously. In 


this connection, it is Interesting to note the care whic! 
is taken to maintain the gage-making tool room and thx 
gaging and checking departments it a uniform temper 
ature. 


They also have master gages which are used,;to check 


the working gages of the shop at regular periods, so a- 
to prevent errors creeping in from this source. 
The method of gaging the truth of the face of a ball 


x 








. 
“eo 
Fig. 1. 


{00M 


intervals by the National Physical Laboratories, are used 
as These test 


used for setting all special measuring machines so as to 


the basis of all measurements. bars are 
insure duplication of work at all times. 

As can be imagined, the large number of sizes of ball 
and roller bearings made, necessitates an immense 
ber of gages; these are made in the tool room shown in 
Fig. a A Hendey-Norton and a Rivet lathe can be 
in the. foreground, and the whole equipment of this de 
partment is the best that can be obtained. One of the 


interesting machines in this department is the surface 


num- 


seen 


lapping machine, shown in Fig. 2; this is provided with 


A CORNER OF THE GAGE-MAKING 





Fig. 2. A Hanpy LAPPING 
MACHINI 
race is shown in Fig. 1. ae re, the race is mo intell o1 
1 suitable arbor, the curvature as | as the diamete! 
being measured by the dial indicator shown, 

Ball thrust races are gaged, as-shown'’ in Fig. 5, by t 
ise of a standard surface plate and lar micromet 
\ standard ball cage is emploved, this having been fou 
the most accurate means of checking the various dime! 


of thrust-bearing races 


sions 


Save Stock By TREPANNING 
( onsiderable stock is saved in the making of ba ru 
hy utilizing the portion turned out of races of the large: 
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In order to accomplish this, a form of trepanning 


ool i used extensively so that the only stock 


quite 
usted is that due to the thickness of the cutting edges of 
he tool. In this way, the inner portion of the bar may be 
-ed for smaller races, the total saving during the year 
considerable 


mmounting to a subi. 
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this, the ventilating system maintains an excess of air 
pressure in this room so as to prevent the entrance of 
dust from any other department. This excess of air pres- 
to effect the 


breathing in the least, as the room is not air tight, but it 


not sufficient to be noticeable or 


<uUrC OLS 


is just suflicient to keep air flowing from this room to 
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Ria. 3. Minimerer Usep ror Fiat 


"TESTING 


INDICATING THE TrutTHu oF BALL 
BEARINGS 


Ita. -t. 




















Meastrina BaLL Turust 


RACES 


The balls are not only tested as to size but go through 
the defect, this is 
largely done by girls, who become very expert at the work. 


A modifieation of usine diffused light, similar to the 


numerous tbspections tor slightest 


way in which twist drills and similar articles are in- 


spected, is used tor this purpose. 
Arr Pressure Keeps Our Dust 
Great care is also taken to keep the final assembly and 


free from dust. As an aid to 


! ished-inspec tion 


room 





Rouus ror TESTING BEARINGS UNDER 
LOADS 


Fic. 6. TEn-Ton 


the outside, instead of allowing the air current to be re 


versed, 
TesTING BEARINGS UNDER LoAD 


Bearings are also tested under load against noise, but, 
whenever there is any question as to a bearing standing 
up under heavy loads, they have a final test which set- 
tles the matter beyond all dispute. ‘This ig shown in Fig. 
6, which is a corner of the Physical Testing toom. In 
this room are also two Olsen testing machines for deter- 
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mining the strength of the balls themselves, as well as 


the whole bearings under varying loads. 


For a practical running test, however, the two rolls 
shown in Fig. 6 give evidence which cannot be disputed 
The roll at the right weighs 10 tons and has seen service 
in a rolling mill, as can be seen from the corrugations. 
The other removable 
weights in the forms of disks, as can be seen, so that the 
load can be This affords a 


constant working load which cannot be questioned, an 


roll is made up of independent 
varied exactly as desired. 


Call be rub continuously for as Many hours as may be d 


sired. In fact, it has been used to test many bearing 
to destruction so as to determine their length of lif 


Bearings wich apparently stand u> well for an hour or 
so have been sometimes found to go to pieces under con 
tinued loaals. 
The electrical 
be taken so that any increase in the power required to 
drive the roll can be readil noted. 
only to test the ball bearings made by this company, but 
also the newer type of roller bearings which they are 
Although it is not pos 
which eX 


instruments shown allow readings to 


; 


These are used no 


recommending for heavy loads. 

sible at this writing to show the methods by 

treme accuracy is secured in th _se rolls, they are guar 

balls. By mountin: 
f 


these heavy rolls in a pit practicaly all danger of 


anteed to the same close limit as the 
accel 
dent from over-speeding, bursting of rolls, or loosening 
of bearings, has been overcome. 


Multiple Grinding Operations 
By W. P. MAHER 


The illustrations show grinding operations where a 
number of parts held at The 


shown are held in, on, or by some fixture and this fixture 


are one setting. pleces 
presents a large flat surface to the magnetic table. 

Fig. 1 shows the fixture for holding a sleeve to grind 
It is a flat circular ring thick enough to keep 


the table, 


the head. 


the sleeve clear of and has 42 holes reamed 


to size in which the sleeves are placed, having been pre 


viously ground on the cylindrical grinder. They are hel 


The se sleeves 
tool grinder at the rate of 
in detail, Fig. 2. 


by the thumbscrews on the sid 


ground on a 


The 


were [ormerl|y\ 


sieeve 18 SnoWNn 


four per hour. 





— c 
> y . ———. 
( 2 um ; > | 
\ } \ FIG 5 
ee TA F LATCH 
5 v x 





> shows two preces, the prece | pee shown in its 


positions position shown on the 


for grindin: Ln the 
| (Fig 1) is ground and in the 
(Fig. 4). is first grov 


dl the 


two 


left the surface positio 


ind and the 


B shown on the right 


the table set out. The wheel is then lower required 


) 


distance and the S| 


face ( is ground. This 
vives the dls 
the sur 


accurat 


grinding 


| MAA 


a 


“ » ~ > 
a 6 


tances between 
faces B and ¢ 
ly. These parts are dre 
AM MA Mik - . 
forgings and the dt 
BE leave enough 


hole to use a tal 


THE SLEEVE TO taper 


GROUND the 


Kira. 2. 
er headed screw tor st 
piece to the fixture. The piece B, shown u 


also 


und on this fixture ts 
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Fig. 1. GRINDING FIXTURE FOR CYLINDRICATI 


SLEEVES 


ley ) (GRINDIN« | PAWL 
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“Or 
i drop forging, but the hole in it must be enlarged slightly 
with a countersink to allow the serew to clear the wheel. 
The second operation on this piece requires no fixture, 
pieces being laid tlat on the magnetic table. 
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Mig. 6. First OPERATION ON PIECE 


Fig. 6 shows the first operation and Fig. 7 the second 
operation on another piece. The illustration shows clearly 
the method of holding for the first operation. 

In the second operation the pieces are placed on the 
table on the surface ground by the first operation and 
held down by a clamp which secures two pieces, 

Beneath the clamp is placed an open spring, the object 


of which is to prevent the clamp when loosened, from 


Wear ! 

W heel Wheel Actual 

No. of Feed Stock per 1” of Wheel Total Grinding 
Pieces Table ner Rev Re- Stock Re- Used Tim Tim 
Fig. on Table R.P.M {Table moved moved Norton Min Mir 
» 12 “) 0.008 0.010 0.180 16-20-1 15 > 
\ af, ") 0.0006 0 O80 0.285 14-1 25 14 
4 >) 0.0008 0.110 0.140 16-20-1 29 14 
w o4 ") 0.0008 0.125 0.140 20-1 23 17 
Ww “0 20 0.0006 0.050 0.080 20-1 20) S 

TABLE OF TIMES AND GRINDING DATA 
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GrinpiIna Fixture ror Rieut- anp LEFT 
Hanp BracKETs 


falling on the table. In this 
addition on the machine to assist in keeping down the 


Fie. 9. 


illustration is shown an 
oil spray which is annoying to the operator. 

\ shield A extends outward and downward toward the 
table, and is riveted to the housing. The part is shown in 
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detail in Fig. 8. The next illustration shows a right- 
and left-hand bracket being ground in pairs. After both 


sides of the fixture were ground, the recessed places in 
which the brackets set were milled and two hardened stop 





SECOND OPERATION ON PIECE 


Fira. 7. 


pins on Which the brackets rest while being ground, were 
inserted, 

The radial holes were next drilled in the edge of the 
rim and reamed through to receive a driving fit, the 
locating plugs on which the brackets are placed, and af- 
terwards clamped to give the exact size when ground. 
The locating hole in the bracket is finished to size before 
the grinding operation. 

The bracket is hung on the shoulder of the stud, pressed 
down on the stop pin, the washer is then slipped over 
the screw, half a turn of which secures the parts firmly in 
position, 

Attention is called to the head of the binding screws. 
This style of screw is used on the various jigs and fixtures 
and is found to be simple, effective and inexpensive to 
make. Fig. 10 this detail, 

The accompanying table gives full information as to 
feeds, speeds and grade and grain of wheel used as well 
as the operating time required. The total time given is 
for the operator loading and unloading the fixture. 


shows bracket in 


%e 


In a paper presented before the last annual meeting of the 


American Society for Testing Materials, dealing with chilled 


cast-iron wheels, it was pointed out that the best propor- 
tions of the metalloids and their compounds, and the com- 
pounds of silicon and manganese, are not definitely settled. 


Nickel, chronium, vanadium, titanium, and other metals, have 
been used with results not exactly determined. It 
was further stated that the amount of total carbon should be 
about 3.40 to 3.60 per cent. rather than about 4 per 

The content will 


with irons. 
generally be somewhat than the but both 


in the neighborhood of 0.60 per cent 


always 


low, say 
silicon 


manganese, 


cent many white 


as 


higher 
x 


Two annual scholarships have been placed at the disposal 
Master Mechanics’ Association by 


of the American Railway 

Joseph T. Ryerson & Son. Each scholarship provides an 
annual stipend of $300 and shall be continued for a period 
of four years for each beneficiary A four years’ course is 
provided at Purdue University, the University of LDllinois or 
the University of Wisconsin, or such other university, or 
universities, as the American Railway Master Mechanics’ 
Association shall from time to time elect. 
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achinery for Export 


By Kk. il. Fisu 


SYNOPSIS The que stion of boring machinery for « one else ard still play accors tor the es he was 
porl is one that should be carefully studied bu every rentleman. Ocean freight rates ; Oo) ‘here ts ha 
hutilder. for lhe freatment the machines receive on thew a orhhanedinnn tool coneert Tle a | % il =. thot Os 
fravels is vastly different from the careful handling con ton or New York. but pavs more to get its freight alor 
sidered CSSE ntial in moving them in the shop. Vario s side thre steamer than the ship vets tor carrving it to its 
methods of boxing planers, lathes, drilling machines, destination. An addition of a ch each wav on an 18 
grinders and other tools, are mentioned, Hints are give in. bv 8-ft. lathe onlv adds about one-tenth of a ton to 
with regard. to the question of disassembling and also on its Measurement 
the method of making bo.wes. It goes without saving that evervthing should be put 
x in in such a wav that it cannot move enough to hit any 
The future of the machine-tool trade in this country — thing else as well as the boxing, while it is being hane 
seems so obviously directed toward the export business — led and while it is climbing waves across the ocean. Parts 
that is heing dropped by the contlicting countries across) which are taken off must be fastened dow rv th 
the water, that some suggestions along the line of boxing = strongest member. Pulleys ca «” better fastened by 
may be timely. wooden plugs driven in the bore than they can bv either 
Machinery is boxed for export to facilitate handling, arms or rim. Small parts, wr es, tool posts and thr 
to enable one machine to be set on top of another or to like, can be boxed wit wooden spacers ciween, Saw 
enable lighter freight to be packed on top, to make it pos dust or newspapers are poor packing because they hol 
sible to pack the cargo so that it will not list to one side water too long, and salt-water rust is deep The boy 
or the other in a storm, and to get the largest possibl should be made to keep water out. but it had better be like 
weight in the smallest volume. the Irishman’s boots. wit a Tew ole tin mottom to 
A machinist who is acustomed to seeing machine let the water out again if it doe et in. otherwise it w 
gingerly hoisted by a traveling crane and carefully set nd a weak spot in the best paint that on irv labor 
down where it is wanted vets a decided shock if he follows | ers can be persuaded to 
it to the wharf and sees it snaked on board. The men Parsimony of space onomy is desit 
who get hold of it look at it then as a bon that we lps rte La oon wiles | ‘ mst ft vhout a 
whatever is marked on it. and they care nothing for what choon the frereht bill ; thy on ' ene 
is inside it. They yank a sling onto it, hook on and up thes so monanll that the ( {) 
it goes in the air. They seldom stop to see whether it sually boxed with the tn ! | \toe Tl ro 
balances or not, the rope sling will not let it: slip if neces on the platform wv the fou ition of eve 
roes up almost on end. \\ hen The mve hosted tT a wo 7 tere will orth 0 eal thy mul ¢ Lope 
high as they can, they let it drop. Tf there was at tf, or else set up ront of the " a r 
Way the could push it down faster than the law ol ora lt . usual to take the headsteo ] the ta lo 
itation takes it, they would. Then they slow it }y Just is useful to help make the box ba { enter \ 
enough at the bottom of its run to keep it from got eit west to leave as litth le that Tir 
through the bottom of the ship It must be boxed to care or adjustment to the + , es the ma 
stand it. eo iy ,; i | 
After a man has seen this sort of performance going o ave Oi { width of 4 ox and it cannot 
hour after hour and seen an occasional cast smnashed nie mite Wil ‘he entire 1" iit ’ “ ytanen 
open and the ship's carpenter patching it up. he go top ool thre dren les 
home and gives orders that all future boxing shall be done < the ln ey ort eit conse {) 
in Harveyized steel 6 in. thick or words to that eff ; tart ane ¢ ey there 
It is perfectly natural to assume that what is needed oon 
more lumber, a lot more lumber. This is an error 
needs lumber discreetly distributed \ rigid bow will not WONENG Pay » 7) 
stand as much rough usage as one with a dewree of tle — ial 
bility, but the flexibilitv must be such as will bring tals 
undue stress on the machine parts \ lone lathe tle ¢ , of 4 
planer bed must be reinforce Vv heavy timbers but ope a alaailie lie Beats ail ae \ 20) adi 
aur Spice around if should ly elosed; In ao Wa Thiail srove ' aie 
allow of some give when it the shine \ conn ial 
rule is to allow an inch betwee the boxntoe ane at va ' da fee: 
except the base. This would better be 2 in. because « ri ,; 
then the carpenter will halve the clearance on occasi« , » sti 12 | : 
Don’r SkiIMP ON Boxina ules availabl. 
\ ton of freight when it vets into a ship's hol 10) ent herore ! 
i.ft. It is seldom that 2000 Ib. of machine tools can bi erent cal mM) Is Inost ¢ Te 
rot into that space. There is alwavs the temptation reel uses tha davertise tan M 
to get it in if possible, whi is a reversion to the car None of thes Ike to take es that ; one else 


ages when evervone considere:| t he co 
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| drilling rachine take ahout much room in 
note their weight as anythin Most of those 
em ti country are not separable tween the post 
| {| base, tilabois, bob wittat ertarnts that they will 
' iain. "Chey can be boxed whole except for tak- 


' oul ile lowe! shalt “ras to save the I) ivlt whi h the 


] 


tan loose pulley ould demand, 


\ 


\ radial drilling machine usually packed in three or 


‘in one (large ones go UIT) pare ked) the 


} 
ore bone the ba 


another and the ‘her, with sometimes a 


ior the 


arn in 


third one countershaft and sueh remnants of 


inall parts as will not pack in with the other large parts. 
considerable size should have the head in 
This is the 
that any machine tool gets in packing but there is not so 


\ machine of 
till another box. most thorough dissection 
much difficulty in reassembling accurately as might be 
thought. The only bolted and doweled joint that is sep- 
arated is that between the post and base, the others are all 
sliding fits where the worst that can happen is for some- 
one to lose the pac king or obs. 

Shapers and millers pack much alike, the whole knee 
aud tabre into a box, though some 


comes O11 separate 


tithders of millers only take off the table. 


Don’r DISASSEMBLE GRINDER 


(irinders are subject usually to the least stripping of 


warts. for two reasons, one that there is not much saving 
in cubie contents of the box, the other that the adjust- 
nent of parts is so vital to the performance of the ma- 
hine that it is unsafe to disassemble much. 

In all the different 


lo subdivide more finely if the hoxes are golng to he tor 


types of machine it Is 


hecessary 


large. Many steamship companies publish a limitation 
to 6000 lh. to one box or rather to 1.0 euclt.. though, as 
~tated above, they will usually make exceptions. 120 


| ft. high and 10 ft. long, 
I have known of boxes repeat- 
high and 20 ft. 


TOSS weight of 


cu.ft. covers a case 3 ft. wide, 
which is not a large box. 
edly sent out that were 4 ft. wide, 5 ft. 
long, a total of 400 cu.ft.. with a 
15.000 Ib., but it 


shipper knows that there are facilities for readily hand- 


some 
is not a wise thing to do unless the 
ling it wherever it is to be transhipped. The opposite 
extreme to this is in the mountains of Mexico and South 
limit of 100-Ib. box with a 
This means specially constructed ma- 


America where a few 
200 Ib. is made. 


chinery with many of the larger parts made in sections 


up to 


bolted and dowelled together. Fortunately, the class of 
work for which machinery is needed in such regions does 
not call An 
lathe, for example, will have to have the bed cut into 
While it 


is possible to build such a bed and have it true. it is un 


for especially fine workmanship. [S8-in. 


about 20-in. sections each bolted to the next. 
likely that, after it has been taken apart and reassembled, 
the machine will be in condition to do much more than 
remove sto k. 

Boxing is more often done with spruce joists and what 
No. 2 P. thick, than 
Some use hemlock left rough and square 
Hem 


most parts of the country than spruce 


is known as M. spruce %Q In. with 


anything else. 


1ty-in. stock for boarding. 


edged, and some use 
lock is cheaper in 
but it is not nearly so good. It is shaky and the square 
Matched 


edge is not straight unless jointed. boarding 


will save any need of lining the box with paper, and 
matched boards. planed on one side. will add so much 
to the iooks of the box that it is worth the few cents 
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‘xtra that it costs. At considerable distance from 


the source of supply the planed and matched stock cost 


any 


hardly a bit more than the rough square edge, as the sav- 
ing in freight cancels the cost of planing and matching. 
It may seem absurd to ay that there is any value li vood- 
looking boxing but to my mind it is worth just as mucl 
lasting. 


as good-looking painting; first Impressions are 


Tue FouNbATION OF ALL BoXINe 


The foundation of all boxing is a platform made of two 
skids about the size that experience has shown to be suit 
Some trv to gain a 
2x6-1n. 


able for sh'pping by local freight. 
little on the measurement by using plank, say 

strong but 
Across these 
skids the boarding is laid and on that enough cross 
2x to 4x6-in. to distribute the weight of the 


in place of a 4x6-in.; this is only about he"! a 


r 


saves two inches in the height of the box. 
pieces of 
body of the machine. Then the machine is placed on 
these cross-pieces and bolted solidly, the small parts are 
packed around it and secured to the platform and the 
body of the machine. Then the sides and ends are put on 
and they are braced rather lightly to the body of the 
last. 


elaborate 


machine. The top follow 


some the 


nail the sides and ends, but 2x4 stock is heavy enough i! 


use a framing to which 


quite 


well disposed. There should be uprights of this size at 


each corner of the box, and running around the top in 


side, 


If the box is over 4 ft. high it is well to put an 


other band of 2x4 around inside half way up. Opinions 


differ as to the direction of the boarding, some making 


it run horizcntally and some vertically. Those who us 
horizontal boarding have the advantage of theory on thei 
that the 


the sling from its center. 


side, in box should be stronger when hung in 


On the other hand, it is easi 
That is. 


with horizontal boarding a helper is needed to hold on 


to make up a hox if the boarding is vertical. 
end of the boards while if the boarding is vertical one 
man can do the whole job. 

If the boxes are short, like those used for millers and 
shapers, there is little difference, but for lathes there is a 
that stock can be kept on hand all 
cut to length and ready to nail in place no matter what 


distinct advantage in 


the length of the bed of the particular machine to be 
boxed. Using this scheme, the work, after the machine is 
turned over to the carpenter, consists In cutting skids 
and bracing to proper length and in packing and nail 


I have 


boxed complete in 


any other cutting being 
l6-in, &-ft. 


ing, scarcely necessary. 


known of a lathe being 
two hours after it was turned over to the carpenter. 


The principal application of vanadium in the railway field 


has been in wheels and axles, locomotive frames and tires, main 
reds and piston rods, crankpins and springs in all of ‘Whic! 
it has been in service long enough to demonsirate its abijtity 


to improve the quality of the steel either by reducing * the 


breakage, increasing the wear, or both It is pointed out dy 
the “Railway Age Gazette” that this success has prompted 
an experiment in the application of this alloy to rail stec] 
On account of the service required of a rail and the difference 
inherent in the manufacturing process, particularly the im 
practicability of heat treating rails as commonly practiced for 
locomotive parts, the result of this experiment will be looked 


forward to with much interest The laboratory tests re 
ported elsewhere in this issue show favorable comparisons 
with untreated openhearth rails rolled at the same time 
but the service of these rails in the track will be the ultimate 
measure of their value. The reduction in the cost of vana 
dium, which has amounted to more than 60 per cent., is 
the important feature at present, as this makes it com- 


mercially possible for this alloy to enter the raii field 
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The Manufacturing of Pressed-Steel 
Pipe Unions 


MDrTORLAI 
SYNOPSIS -The making or pressed-stee parts is de- 


scribed. For the smaller sizes the nuts are blanked and 
formed complete from the sheet in two operations of the 
press. The nuts are then upset to increase their strength 
and thickness, The pressures required for some of these 
operations are given, A 


« dual motion for grinding the 


novel fixture is shown which has 


seats to thetr correct 


contour, thus producing a tight joint. 


The manufacture of pressed-steel pipe unions and con- 
duit bushings and some of the operations in making the 
unions are described, as done in the works of the Rock- 
wood Sprinkler Co., Worcester, Mass. 

In Fig. 1 is shown the press that is used for blanking 
The operation 
steel is fed 


and forming the smaller sizes of nuts. 
here shown is on the 1-in. size. The sheet 
into the machine at A. 
blank out and form the nuts with the grooves complete. 


Some of the finished punchings are shown at 3. 


The composite prurnye h-and-cdies 


After the nuts are received from this operation, they are 
upset. Fig. 2 shows a 600-ton toggle press performing this 
upsetting operation on %g-in. nuts. The punch may be seen, 
also one of the nuts ready on the die. This upsetting is 
to compress the metal on the walls of the nut. giving if 


its finished shape and at the same time Hhereasine its 














AND Formina Nuts 


Fig. 1. BLANKING 
strength. The power required to upset one of the 2-in. 


nuts is approximately 400 tons 
Upserting 1-IN. Nuvs 


A 500-ton press upsetting 1I-in. nuts is shown in Fig 
3. The view is taken at the rear of the machine. The nuts 


are placed 





CORKESPON DENCH 


on the die plat B pertorms 
then allowed to 
arrel at D, 


the barrels 


ne ] [is al 


the upsetting operation. T 


slide down the trough ( into the ster 


A number of finished nuts may be seen in 
at the right of the machine. The 
set the l-in. 


operations are 


Dowel! required to up 


nuts 1s approximately 500 tons. Similar 


coupling parts 


used for manufacturing thy 


for the unions. 








VIACHINING THE SEATS 








Fig. 2. Upserringc Sumani Nurs 
Ki, 1 shoWs an atilomatic ma ne lor yt eading. ‘| 
machine faces and threads the nuts in one operation, ai 
they are finished to the correct rave > one. is shown in 


the test gage 1, also another, finished, at 2. The tapping 


{ 


operation Is a cont one. a Time ¢ i curr ale’ nel 


than the spindles oOberntc ol | onabl thr O})- 


Pare 
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erator to replace one nut as last as the finished nut comes 
nto Nos ition | stration shows the hal f-ine h nuts 
emg tapyn 

VIACUINING THE SEATS 
After the wp couple purts have bee formed to the 


are threaded in a 


presses, the, 
i 


correct proportions in the 





Fig. 3. Upserrina 1-Incu Nuts 


manner similar to that used for nuts. The bronze seats 


are then forced into them, while under several hun- 
dred tons of pressure. These seats are machined 
{o aspherical contour in the machine shown in 
Fie. 5. This is fitted with four sets of chuck jaws, as 
at A.,-and carries three spindles, The machining opera- 


As there 
is one more part than is being machined,.the operator 


tion on the seats is performed in three stages. 
can replace a finished piece with one to be operated upon 
This allows the machin- 

One of 
Banda 


without stopping the machine, 
ing of these seats to be a continuous operation. 


the pieces before being machined is shown at 


number of the finished parts may be seen at (, 


(GRINDING THE SEATS 


After the union seats have been machined thev are 





wet 
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Fie. 6. Rear VIEW oF SEAT GRINDER 


ground on the machine shown in Fig. 6. Six unions are 
held, as the illustration. The 
portion of the union is held in a chuck as A and on the 


can be seen from lower 


lower end of each of these ehueks is mounted a small] 


pinion, These are driven by a square rod B, made with 








MACHINIST Vol. 41, No. 19 


teeth similar to a rack. This rack is driven by the ec- 
ceutrie disk C through a suitable shaft and gears. 

This disk is made slotted so that the travel transferred 
te the rack may be adjusted as desired. On the driving 
shaft ) are mounted bevel pinions, which mesh into bevel 
gears as E. 

Mounted on the shafts which carry these bevel gears 








Fig. 4. Tappina tue Nuts 


are eccentrics which transmit motion to the vertical shafts 
as Ff, These are connected by knuckle joints to the fix- 
tures G, which hold the upper portions of the unions. 
The point of attachment to the fixture is not on the cen- 
tral axis and thus an oscillating rotary motion is obtained 
by the upper fixture. Thus, with the grinding materia! 
placed between the seats and the machine started, the 
lower union is rotated on its axis, the dual motion de- 
seribed is obtained by the upper, and the two seats of the 
unions are ground to the correct contour in one operation. 


Front VIEW OF GRINDER 


In Fig. 7 is shown a front view of the same grind 
ing machine. The rod A is the one mentioned which 
rotates the lower set of union fixtures driven 
by the gear B. The weights, as (, assist in holding the 


and is 
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Fig. 7. Front View or SEAT GRINDER 


two portions of the seats in contact during the grinding 
The handles attached to each of the uppel 
used to raise them when it is necessarv to re- 


operation. 
chucks are 
place a set of parts to be ground. 

The center of the rods, as D, is supported by a vertical 
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~taund, as shown, so that a smoother drive may be ob- 
tained on the upper chucks. A number of finish-ground 
unions may be seen on the table near the chucks. 

Fig. 8 shows the machine used for testing the finished 
unions. When they are assembled one is attached to the 
machine as shown. The lower end is fastened at A 
io make an air-tight joint. The upper end B is at 
tached to a flange connected to an air pipe C,. When the 
union is thus attached air at 80 lb. pressure is admitted 
to the union. This is then into the tank D 
which is filled with water. Should there be any leak in 
the union it would readily show by the air forming 
found to 


lowered 


hubbles on the water surface. Those which are 


} ’ 


be defective are reground and tf! 
| 


ose accepted placed mn 


stock. Every Rockwood union is sherardized previous to 


inserting the bronze seats and after the threads have been 


cut, giving them protection against corrosion. 
PARTS 


EXHIBITION BOARD oO! 


The exhibition board in Fig. 9 is filled with sampies of 
The 


upper row shows a set of the various sizes of pressed-steel 


some of the pressed-steel unions and other products. 
unions. The second row shows bronze unions, plugs and 
a strap clamp. In the next may be seen some locknuts, 
hexagonal tube spacers and a clamp. Other pressed-stee! 
parts made by this company are shown en the next two 


MACHINIST 


80] 


Inasmuch as Mr. Mix was selected to represeat the manu 


facturer before the Congress, his stand, while somewhat 


unusual, may be considered as being pretty close to the 


real facts of the case. 


\ few extracts from the paper follow: 


Safety-first,” like any other general business movement, 


gathers to its ranks certain individuals who are invariably 


ittracted to any forward movement having humanity or 
progressiveness as its battle cry Safety-first is the cause 
of human life; the conservation of the human elements of 
production, which is far more important to the progress of 
mankind than the mobilization of armies and far more pro 
ductive than the extension of boundary lines or religious 
creeds It is safe to say that in the 50-year period following 
the Civil War, almost as many men lost their lives in the 
pursuit of trade vocations as fell under the four years’ hail 
of lead 

We see we hy magnates lay fabulous sums at the dis- 
posal of a world-peace tribunal; and we see in what short 
space of time the martial strength of a continent may ap 
parently forget the life-conserving principles to which they 
have subscribed Do we see any such enthusiasm in the 
cause of commercial or industrial safety? Is the blood 
spilled at the lathe, the forge, the throttle or the grade cross- 
ing less red, less valuable than that shed on fields of battle 

It has been figured that the average cost of apprentice- 
ship, including the cost of bringing i man to the workings 


etliciency necessary to ewhere 


disabled 


profit, is son $1000 if 


employer 


around 


this man is from any cause, the must 


immediately recognize a charge for the cost of training an- 
other workman in addition to whatever damage he may be 
called upon to pay Safety-first is an investment that you 
can and, eventually, will consider in terms of money 

Right here is where many employers have missed the 
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Fic. 8. Tuer Testing MAcHINE 
rows, first, lock washers for pipe unions, and in the 
lower, conduit bushings used for electrical installations. 


Safety-First and Responsibility 
of the Employer 

Before the National Congress for Industrial Safety, 
held in Chicago, IIl., on Oct. 15, Melville W. Mix, presi- 
dent of the Dodge Manufacturing Co., and head of the 
Manufacturers’ Bureau of Indiana, placed the blame for 
+5 per cent. of factory accidents to the disinterested and 
indifferent attitude of the employer toward employee. 


--— — ~ 





Fig. 9. Aw Exuterrton Boarp 


movement on the 


hard 


point 
part of 
ticality of 


Safety-first is not a 


employe r to 


philanthrople 
Safety-first is a nrac 


ind 
prompted 


employee 


business extension It is a matter of dollars 


whether know it or not, you are 


Th it 
qualifications 


cents: and 
to its 
a hard 
There is a 
life, and I 
efforts 
take 


ness 


you 


from a selfish seems 
but it is 
blood-and-soul 
for 
ny 


support very standpoint 


statement, not without its 


side of every phase of busine 


associate myself or mys 
that 


benefits, 


one do not care to 


does not 


the 


movement 
the 

The 

other 


organization or 
the 
the 
recognition on 
difficult to 


with 


into consideration rights, happ 
busine 
than that of 


this 


ind the welfare of workers issets of a 


seldom receive any basis 
surround 
the 


being so 


money, hence it is rather 


tople 


with an attractive setting without dollar 
the 
applied to 
difficult to 


the 


usin Siegen 


Furthermore, word “Safety is 
glibly 
that it 


isset 


promiscuously 


and everything, from a pin to an ocean 


work out a tangible exhibit 


Safety 


liner, seems 


of the value of Industrial Movement with 
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out confining it to certain restricted lines of employment 
exposure 
With the industrial growth of this country, there is 


forms of assets 
and these 
of view; 
un- 


developing the consideration of other 
mortar, machinery or merchandise— 
other the credit 
satisfaction 


! ipidly 
brick 
their 


the personal 


and 
value 


than 
point 


nothing 
business is 


fully as 


from than 


and 


have 
of leaving 
the 


comtort 


done to provide against known hazards of 


of material value to an industrial organization, 
much from the humane as the financial standpoint 

\ cuard located at a viven point may seem like a useless, 
idle investment, at a cost, we will say, of $100, or an annual 
iiterest and depreciation charge of $15. A very small capli- 
talization, indeed, if that unguarded position carries with 
it the potential hazard of a workman's life or sight On 
the basis of protecting the hazard and submitting to a fixed 
charge per annum for our insurance premiums, we meet a 
parallel to the principle of fire insurance. 

We do not hesitate to install the automatic sprinkler sys- 
tems to reduce the cost of carrying our fire-insurance hazard 
We see every day cases of where the cost of installing ap- 
proved fire protection is almost, if not entirely, absorbed 
in the reduction in premiums within from one to three years’ 
tine Such investments are popular, and no wise, judicious 


manufacturer questions the prudence of so proving himself 


against extraordinary loss 

Why shall we not approach the time when similar condi- 
tions will apply in the matter of physical protection to the 
workers” The humane viewpoint may not always control 
the decision of certain types of employers, but from a finan- 
vial, or investment, standpoint, a ready ear is nearly always 
found 

THE PRACTICAL POINT OF VIEN 

On the basis of «a $100,000 annual payroll, at a basic rate 
of $2.50 on the $100, we have an annual cost of $2500 for 
liability insurance If, by proper inspection and protection, 
credits may be earned to reduce this premium cost to, say, 
$1.25 per $100 of payroll, an annual saving of $1250 is ef- 
fected This will represent 10 per cent. on our investment 
of $12,500, which will be a comparatively large sum for pro- 


viding the necessary appliances and supervision to accom- 
plish such a result in a factory with a payroll of that size. 
Muny eguards or rearrangements of production machinery 
will eurn their cost every year, while others may be less 


on a basis of averages, such costs are better pro- 
than many readily made 
familiarity with the tangible results. 

\ few illustrations may suffice: 
A pair of goggles may cost from $1 to $2; 
or two eyes that cannot be valued in money, but which 
$500 to $5000, or even 
$10, and save somebody 


favorable; 


ducers of returns which are more 


because of more 
practical 
they may save 
un eye 
cost in more 


$10,000 


from 


cost 


indemnity 
may 
accident 


mas 

A press guard 
in a single possible 

In the 
other 
and to 
industry to 


many 
indus- 


insurance, as in 
the 
behooves those engaged in 
those 


liability 
basic charge 


of employers’ 
certain 
conditions it 


line 
lines, there is a against 
such 


try, meet 


that eliminate or reduce 
thus 


basic 


“ret together,” to 
created this 
upon a more 


place them- 
condition 
conditions 
their 


things which have base, and 


selves, as a class, favorable 


improving such 
with the 
convinced, 


the absolute 


so capable of really 
daily contact 
particular they 
pocketbooks, if in no other way, of 
them to standardize equipment and practice in their various 
and in mercantile conditions, view the re- 
investment basis In industries where the shop 
the for cobperation is all the more im- 
prtant, are able to meet the losses 
to disability and less organized to effect improvements. 
We must meet the practical situation in this department 
of our employment risks with the same receptive frame of 
inind that we now do, through long years of favorable ex- 
perience, the matter of protection from fire, and in so doing, 
we meet the conditions in returns on investment 
through physical losses, occupational losses and business im- 
extraordinary misfortune. 


None, are 
work of 
through their 
call upon 


as those who are in 


class, and must be 


industries and to 


sults on the 
need 


individually 


unit is small, 


us they less 


aue 


same 


pairment through 


NOT ALL ACCIDENTS PREVENTABLE 


We will never be able to prevent all accidents, no matter 


how much money is spent or how much study and education 
may be concentrated upon the subject; a certain percentage 
of the “Topsy” type of “just-happened" accidents will be 


forever with us, and in these possibilities we may only hope 
to reduce their frequency and severity to a minimum through 


‘ducation and development of the cardinal principle of 
“Thinking First." We do know this, however, that in in- 
stitutions where the employers and their representatives in 
charge of the work are in close and frequent codperation 
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with the workers, where each interest sees and knows that 
there does exist a sincere desire to protect and to alleviate, 
the influence thus created becomes a codperative asset—a 
spirit of comradeship—compared with which the dollars in 
the financial statement are most insignificant. 

Money is being annually spent by the hundred thousands 
tor occupational and public protection, and the work is only 
begun, yet at this time in money value, the savings due to 
eliminating expense, damage, physical impairment, may by all 
reasonable actuarial figures be shown to pay immense re- 
turns thereon. Remember, that wherever there is an em- 
ployment danger, there is a capitalizable possibility for safe- 
sake. Concrete examples by the score might be here 
cited, but I recognize in this gathering that time thus con- 
sumed will be quite unnecessary. 

We must not deceive ourselves with the thought that 
these losses are all in industrial employment—the manu- 
facturer is not the protector for the greatest losses that are 


ty’s 


being borne! To be fair, we must take into account the 
losses due to agricultural and domestic employment, and 
to the public mishaps that occur daily in our streets and 
uway from the organized forms of supervision and protec- 
tion enjoyed by the average factory worker of today. 

The corn shredder has emptied more sleeves than the 
lathe; the ladder has many a permanent impairment charged 


account; street accidents far exceed those of the fac- 
in frequency and severity; so that we must consider the 
investment to the farmer and house- 
the public, as they are represented 
in the of state and municipal government. 
The minimization of accidents produces a better feeling 
in the employments and leads to preferences being expressed 
employers whose workshops bear the best reputation 
thus the safe, well groomed shop may have the 
though other things may be somewhat 
possessed an asset of material 


to its 
tory 
value of safety as an 
holder, as well as to 


various forms 


for the 
for safety; 
workers, even 
and 

concerned 


enll on 


attractive, thus is 


less 
Value to those 
The safety of maintaining good tools, and of 
selecting good materials, is all helpful in eliminating waste 
and promoting economy in their use and preservation, having 


for their effect the reduction of losses in production as well 


value and 


as by accident. 


THE VALUE OF COOPERATION 

between employers and employees and 
their participation in legislation, will do much toward elim- 
inating some of the troublesome questions that are arising 
in connection with the Workmen's Compensation and other 
laws which are being passed by the various 
states. Great care must be used and wise practical counsel 
prevail lest that in the making we do not work gross injus- 
tice to certain classes of employees. 

The ambitious and conservative married men are being 
so classified in some of the state laws that a great tempta- 
be encouraged on the part of certain types of em- 
small employers, to discriminate in 
single men, or men whose social condition carried 
risk in the event of disability. 
also true in certain lines of employment having 

with women. Not that the requirements of them- 
may not be fair, but that they may be inconsistent 
with the conditions surrounding other employments, and thus 
choice that may be unjust and discriminate against 
a deserving, competent class of labor. 

A better understanding of the conditions by all concerned 
will eventually lead to equitable laws; thus will we find an- 
other evidence of the value of Safety as an asset, when 
through the forum of its encouragement, we solve problems 
equally vital to the body industrial. 


Close codperation 


employment 


tion 
ployers, 
favor of 
the least 

This is 
to deal 


selves 


nay 


and especially 


force a 


“a 


It is noted from a statistical bulletin of the American Iron 
steel 


and Steel Institute that 87% per cent. of all iron and 

pipe manufactured in this country is steel and only 12% 
per cent. wrought iron. These figures have changed 
from 68% and 31%, respectively, since 1905, and it is 
only 27 years since the first steel pipe was made. The 
“Railway Age Gazette” points out that undoubtedly a large 
part of this steel pipe is used under conditions much less 


severe than are common in railway work, which would render 
the superior qualities of wrought iron less important. But. 
this rapid growth and present preponderance of steel em- 
phasize two things; first, the desirability of investigating each 
installation to see whether the more expensive material, 
wrought iron, is justified: and second, if it is found to be 
justified, the necessity of specifying the material very care- 
fully and then taking steps to see that the desired qualiy is 
furnished. 
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The Influence of Motor Drive on 
Machine-Tool Design 


Br C. E. 


SY NOPSIS—Reasons for a chanae in attitude on the 


part of machine-tool builders toward motor drive during 
no advantade 


tthe 


the past few wears. Former vu there seemed 
~ j 
thie question of motor applications, a7 


with 


in taking up 


many points of excellence connected the electra 


drive have changed this condition. The entire question 


) 
doeopiu 


is approac he d from a lihe ral ree wpotnt and rarve 
LOns have hee nm sougi f so as fo pre sent the sul wvct ona 
Effort has heen made lo point out the Was 


ected the 


machine fools and mwehig 


rawr hasis. 


motor has a actual desiaqn in the 


the 


of certain 


i oWiile h 


CIS? re mn im provewyle nis 
are nossible. 
For a number of years after the electric motor cam 


builders gave practicall 


into prominence, machine-tool 
no attention to 
They could see 
the question of motor applications to their product. 


motor equipment for their machiner\ 


no advantage to themselves in taking up 
\s 


the advantages of motor drive have become more and 


more impressed on the minds both of manufacturers and 
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users of machine tools, these conditions have changed 
and we find a growing tendency to rate lathes, as an ex- 
ample, not according to their swing in feet, but rathe1 
according to the amount of metal they can remove in 
a given time. 

Obviously, a change of this kind has come about du 


1o hetter means ior removing metal through high-speed 


stee] and to improved WAVS Ol appl ing power to the tool. 


ler 


The bedplates oft the old r tvpes have been str neothe ned 


a little and electric motors have been designed to fit th 
needs of heavy duty. which has resulted in vastly in- 
creased outputs for given sized tools. It has been re- 


ported on cood authority that some mya hine-tool builce rs 
] 
{ 


have ultimately become sn enthusiasti m lS 0 


*Assistant electrical engineering, University of 


Pennsylvania 


professor 


C1 


EWELI 

otor-drive n tools as to vs ol The exclusive rights on 
ertain classes of motors for their own product. From 
appearances, thy retore, erect? would seem to have 
a definite influence on esign and general policy of 
machiner uliding. 

Ou_pER Points or VIEW 
It is instructive as well as Interesting In analyzing the 


onditions vyoverning hnachine-too ck velopment to re- 


the opinions held a fe wo regarding 


ew some ol W Vears 


motor drive. In discussions before the American Societ, 


if Mechanical 


statements, it was pointed out 


Engineers five vears among othe 


“avo, 


for vears a great deal 


that 








ad Deeh hy ard about vijustable-speed motors for all 
orms of Irate hine-too! lin ° hut that Prhete hine-tool 
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to vet the required changes <peed mer hanicallv. This 


was simply another way of saving that suitable motors 


were not then available. 
Here. then. there was a 


justable-speed motor to modify the design of mechanical 


opportunity for an ad- 


vreat 


speed-changing devices or to make them entirely unneces 
sary. Less than five years alter this statement, we find 
on the market. and moreover, in common use, a su 
cessful tvpe of adjustable-speed motor which has come 
in to fill the need expressed at that time 

It was also pointed out in this same discussion that 
whenever the application of direct-electric motor drive 


results mo omme reased output, duc to qualities inherent n 


the electric motor, then the direct-motor drive is in or- 


This shows conclusively that the present accepted 


de Al 


principle regarding the advantages of motor drive, which 
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is based on increased output rather than power savings, 
was appreciated in the early development period of ma- 
chine-tool motors. 

Of particular interest, however, is the opinion of an 
authority on shop methods, also given five vears ago, 
who pointed out that, as an exponent of advanced chop 
advocate of 


for 


management, he was forced to remain an 
belt drives in preference to individual motor drives 
it a belt is properly cared for, he contended, and not 
required to transmit an undue amount of power, its speed 
variation with load variation is only a fraction of that 
of an individual motor under the same conditions. 

The opinion was further expressed by the same au- 
thority that a company at that time expected soon to put 
on the market a line of 3 to 1 adjustable-speed motors 
with no greater variation than 4 per cent. in any part 
of the entire range of sp eds and loads, and that if these 
motors actually materialized, a great step would be taken 
forward in favor of the shop engineer vitally interested 
In cutting speeds. 

Shortly after this opinion was expressed, we find 1 
to 1 adjustable-speed motors on the market, and these 
have been perfected until the speed variation is ver) 
small indeed over the normal load ranges for any one of 
the four typical speeds, as shown in Fig. 1. The avail- 
ability, undoubted! 


the largest 


then, of suitable motors has been 


single factor which has promoted the wide 


use of motor drive during recent vears. 


NeW AS Orvosep tro OLp Maciines vor Movror Drive 


Prof. 


time where i 


The OPO Was advanced some vears ago |) 
that not that 
would have paid to fit motor to old machines already in 
that the old 
would always be less efficient than a complete new outlit. 


Cross many cases existed at 


service, and new motor and an iachine 
In brief, that if a point was reached in the development 
of a shop where electrification was in order, it) would 
venerally pay to provide new machines which would be 
up to the standard of the motor. 

This opinion raises another question of considerable 
Norris 
that there is a general tendency for machine-tool builders 
their the 


modern attachments, but that this is not always an ad- 


importance. Tt has been pointed out by EK. B. 


to impreve machines by addition of all th 


vaniage. From the standpoint of the tool-builder, the 


number of types which must be kept on hand as stock 


need not be so great with the most highly developed 


design because it covers a wider range of uses than the 
elder and more simple tvpes. This is apt to have quite 
an influence on the application of motors to machinery 
of Jarge manufacturers having a great demand for ma- 
\s Mr. Norris points out, while some tool- 


the demand 


chine tools, 


builders do not seem to realize for motor- 
driven tools, the majority are designing their new ma- 
chines for motor drive. Unfortunately. however, older 


tvpes of machines which are usually more simple than 
the new, and which have been found to suit certain con- 
ditions of manufacture, are not built as new machines for 
the motor drive, but are being entirely replaced by the 
more expensive modern tools, with their numerous and 
varied attachments under the policy of modern ma- 
chinery design. 

Hence, in some cases where an old plant desires to 
change to motor drive, it is quite possible that it will 
face the alternative either of retaining belt drive because 
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of the inability to apply a motor satisfactorily to the old 
machine, or of purchasing new tools which, by virtue of 
their added appliances, are sufficiently more expensive 
than the older types in use to offset the economy which 
motor «drive offers. 


CoOrPERATION Between User AND Macitine bBulLper 


Much has been said in recent years regarding codpera- 
tion between machine-tool builders and users in cases 
like the foregoing, and while a repetition of this point 
may be unnecessary at this time, an instance wherein co- 
Speration actually served the user and the tool-builder as 
well may be of interest and offer a helpful suggestion. 
[t was the desire of a certain user to have a given type 
of machine motor driven. By modifications in the frame 
of the tool to accommodate a motor and a change in the 
manner of supplying the power, the motor drive was 
readily furnished by the machinery builder according to 
the suggestion of the user. In this particular case, all 
the advantages of the motor drive were realized through 


Note- Gears No. 5-6-7-8 
-/4 Tumbler Gears 
have been left out 

by changing machine 
to variable speed 
motor drive 
Gears No./§5 and one No. 
/7 covld also be cur 
ort 








Neo /8 Chain Gear 
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Ria. Oo) Turrer-Larick GEARING REMOVED BY CHILANCE 
ro ADJUSTABLE Moron Drive 
ihe proper auniliaries, including speed-adjusting and 


starting devices, together with the feature of a self-con- 
tained mechanism easily moved, as made necessary bry 
changing conditions in the shop. ‘The scheme thus ap- 
proved itself to other users of the same tool, and while 
the tool-builder quite naturally charged for the addi- 
tional expense involved in getting out the first lot of 
these newly equipped machines, it later developed that 
the final cost was practically the same as for the cone 
Lype. 

Mr. Norris has pointed out that in cases like the fore- 
going, where the cone type is modified into a motor- 
that usually a 


motor-driven machine costs more, even in spite of the 


driven tool, comparative prices show 
fact that the parts removed or not required have a value 
apparently higher than those added for the motor ap- 
plication. 


AN INTERESTING EXAMPLI 


The alterations of a turret lathe from a = constant- 
speed motor drive to an adjustable-speed drive are of 
special the 


items involved in making such a change, and also as 


importance as an illustration of some of 
indicating limitations which are placed on such changes 
in old machines, the designs of which have not specifically 
fitted them for the newer type of motor drive. 

available, the 
380 rp.m, re- 


Previously, nine spindle speeds were 
lowest and highest speeds being 18 and 
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spectively. In the altered machine, the speed range was 
from 29 to 342 r.p.m. obtainable in 32 steps instead of 
nine, as before. A number of advantages in the change 
which this brought about in the turret lathe in question, 
are suggestive. 

A great reduction in 
wearing parts of the headstock, as evidenced from the 


number was apparent in the 


table. which shows the parts removed and added by the 
The speed adjustment was accomplished by 
It was found 


change. 
smaller gradations in the ratio of 32 to 9, 
Alterations to 2 <X 24 inch Turret Lathe 

Parts Removed 


l spur gear, 32 teeth, 8 pitch 
First motion spindle ] spur pionion, 18 teeth 


Parts Added 
1 48 teeth, 8 pitch, spur gear 
1 24 teeth, 8 pitch, clutch 
pinion 


spur gear, 40 teeth, 8 pitch 
spur gear, 40 combined 
wi h ratchet wheel 


1 1} in. set coliar 


Second motion spindk isp gear, St tecth,S pitch 1 12 in. set collar 

1 s} ar pinion, IS teeth, S 2-4x2)x' in. cover plates 
p teh titted with S yy esk. serows 

1 Pawl and spring 

1 13 in. set collar 

1 ratchet wheel and dr gl sen 1 motion shaft 
pin turned up 1! in. drilled 

1 pawl for wheel and driving ind fitted with taper pin 
pin 1 3hp.d.c. motor and swi.ch 

1 pawl spring No. 1—483 controller 


” double-ended cone clutches 
4 thrust washers (het wee 


clutch gears) 


1 set collar 

1 70 tooth, 8 pitch clutch 
gear 

1 40 tooth, 8 pitch clutch 
gear 


132 tooth, 8 pit h reversing 
pinion 
l-in. Gudgeon pin for re- 


versing pinion 
l-in. set collar fs 
ing pinion 


r revers- 


l ‘ ist iron br it k T «ast iti- 
side headstock, bored and 
faced 

Phird motion spinctl 2 cast iron elutch levers 


Wit spur segments 
shipping bar 


saipping bar, sleeve and 
housing 

shipping bar standard 

2 steel collar fitted 
with locknuts (for pawls) 
bronze pawl racks 

steel pawls 

set collars for pawls 
motion spindle clutch 
shipping bars fitted wit! 
stupp.ng bars 

2 motion spindle ecluteh 
lever studs wit! ut 


studs 


toy eto 


split pin 
bracket cust 
stock, bored, 
| tapped 
east iron covers for pawls 
fitt«<1 with tap bolts and 
| steady pins 


Parts Removed 

$9 tooth spur gear, 8 pitch 
18 too. bh spur gear, 8 pitel 
1} cooth spur pinion 

2 motion spindle Gudgeon 
pins for pawls 

east iron preparation on 
he vdstock cover bored 


and faced 


on bend 
drilled and 


'dler gears in top cover 


1 67 tooth spur gear, 
Main spindle 1 3B hp. induction motor 
ind switch 
TABLE OF ALTERATIONS TO TURRET LATHE IN CHANGE 
FROM CONSTANT- TO ADJUSTABLE-SPEED 
MOTOR D.STVE 


Spite 


that a chuck 4 in. larger in diameter could be swung 
over the ways than before, and that there was a power 
reduction due to the fewer moving parts. Further, that 
speed changes were made more rapidly, since one lever 
movement was suificient to start. stop and change the 
speed, and consequently the method of making speed 
changes was more readily learned by the operator and 
Finally, it was found that 
the alera- 


was more likely to be used. 
the cost of the machine could be reduced by 
tions as effected. 

As bearing on this particular case, Fig. 2 shows the 
number and range of speeds by the three-speed chang- 
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The table of parts re- 
moved can hardly fail to impress anyone regarding the 
old 


drive by 


ing devices used and proposed. 


possibilities for modified designs of but satisfactor 


tools which are desired with motor users who 


lind the older and simpler types more economical than 
the more expensive types of modern design which employ 


more attachments than Hecessa ) the class of wo 
involved. 
In this 


not 


case it was found that the altered machin 
suitable as the original for 


lar, and 


was quite so certain 


operations, tapping in particu this represents 


e machinery builders to st pin 


the opportunity offered tl 
the older 


simpler form. so 
and at th 


ts original pos- 


and redesign tvpes in. thei 


us to possess all the advantage of motor drive, 


Saline time to koe }) lol} itv meh all ol 


sibilities 


\ Sroonp EXAMPLI 


Illustrating further the modifications made possi lyls 


, 
by changing a 


‘ justable-speed moto 


turret lathe 0 


drive, indicates the gears which were left out ny 











LaTrur Cuanarp to AprustarLe-Sprrep VMoror 


Fia. 4. 


the adoption of the adjustable-speed feature This paul’ 
ticular alteration was made by the user of the given 
nachine tool, and it is of interest to remark in passing 

it the tool-builder was vlad to give due consideration 
o the advantages of making such a change in then 
permanent dlesiens, ig ! is a view of the lathe here 


referred to after the modified arrangement had heen ac- 
complished. 

Throughout an investigation which has been made to 
thy 


ascertain the various opinions held on influence of 


the motor on machine-tool design, un great many inter- 
sting statements have been received. ‘To make these 
opinions easily available, they are appended to this ar- 


To th left. the Opinion is 


woswer of 


jicle in comparative form. 


Ven, and to the ris lit. an il modifving state 


ment is presented showing in neral another wav in 


\ bic hy the 
as a summary of these opinions and the conclusions which 


Seem justified from them, there 


same point may be considered.  Tfurthermore, 


ollows n biel series of 


concise points regarding which the motor has been a 


factor in machine-tool design: 
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Opinion or Statement 
nece ssarils 


design of a 


The motor drive does not 
make any change in the 
machine 

Machine Builder 


The introduction of electric direc. mo- 
tor drive did not change the policy of 
designing machines with ample rigidity 
ind strength to earry the largest cuts 
ind greatest feeds at the highest speeds 


Machine Builder 


The motor only rendered possible a 
finer gradation of cutting 
method more convenient to the operator 
of obvaining the exac. cutting speed 


Machine Builder 


peed and a 


We have no authentic data dealing 
with the influence of motors on in 
creased production 


Machine Builder 


We do not think in ge 
great change in output 
from belt to motor drive 

Machine Builder 


neral there is any 
when changed 


designs are with belt-con- 


in preference to a 


All our late 
nection motor drive 
gear connected motor driv 


Macnine Builder 


In no instance familiar to the writer is 
it possible with modern machines to 
secure any greater output by reason of 
the fact that the motor is self-contained 
to the machine rather than having the 
drive through a countershaft 

Machine Builder 


BRIEF SUMMARY OF INFLUENC! 


1. Reduction in number of 
in» the lathes 
drive. 


2. Use of larger chucks ov: 


headstock of 
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Comment or Contrary Statement 
4 combination of motor drive and high- 
speed steel did, without doubt, have a 
tremendous effect in improving the ef- 
ficiency of machine tools 
Machine Builder 
The influence motor application has 
had on machine builders is noticeable 
in the last few years and it is realized 
that it is necessary to design machines 
to which motors can be applied in a 
satisiactory manner 
Machine User 
If a3 to 1 adjustable-speed motor with 
no greater variation than 4 per cen: 
in any part of the entire range of speeds 
and loads materializes, a great step will 
have been taken toward the millenium 
ot the machine shop engineer vitally 
interested in cutting speeds 
Machine User and Expert 
As to the comparative production of 
our machine tools equipped with motor 
drive and belt drive, we would say that 
of the last 50 machines soid, 43 were 
motor driven and seven beit driven 
Machine Builder 
| that the machine tool 
to be an individual mx 
which we will 
belts or gears. Such a 
machine will not only be more powerfui, 
ready tor instant service and easy to 
maintain, but it may be taken from its 
station if desired and moved to its work 
Machine Tool Exp. rt 


I am convines 
of the future is 
tor-driven machine in 
not see pulleys, 


We want to have our machines as at- 
tractive from the application 
standpoint as any other machine 
Machine Builder 
For our own use we are now specifying 
motor drive on all new machinery as it 
gives a flexibility to the equipment, 
freedom from transmission troubles and 
an openness to the roof space of the shop 
which is obtainable in no other way 


Machine Builder 


motor 


oF DesIGN AND POLIcy 


wearing parts, for example, 
direet-motor 


equipped for 


r the ways of certain lathes 


by the elimination of mechanical speed-changing parts. 


3. Relocation of speed con 
convenient for the operator. 

t. Rearrangement of frame 
modate the motor. 

5. Higher cutting speeds 
and strength of machine bed} 


6. Higher prices on tools it 


trol levers so as to be more 
of new machines to accom- 
and hence greater rigidit 


Hate and parts. 


1 some cases when equippe! 


for motor drive than otherwise. 


7. Quicker feed and retut 
possible In independent field 


8. Elimination of crossed 


‘nn speeds for planers made 


control. 


for reversing planers 


belts 


by the use of the reversing motor equipment. 


9, Wide use of gears and 


—. 


% 


Heat-Treatin 


chains instead of belts. 


g Steels for 


Automobile Use 


Of all the loosely used tern 


is In the machine-shop cate 


gory, and there are many, perhaps the one most abused 


treatment.” 
time “water a 


is that of “heat 
the old 
methods of 


from 
improving steel 
cuenchings. 

When a man tells us a piece 
nothing more need be said, i 


This may mean anything 
the 
proper 


pneal’” to most refined 


s by heatings and 
»is “heat treated” as though 
t is a wise plan to find out 


just what his definition of the term happens to be. 
Having determined the qualities desired to resist the 


demands made upon them, 


the metallurgist decides on 


the steel to be used and the proper treatment for it; this, 


of course, being based on ex] 
and different treatments. 


rience with different steels 
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STEEL FOR CLASIL GEARS 

For clash gears in an automobile vear-set, both low- and 
high-carbon steels are used. The objection to the low- 
carbon steel in the eyes of many, is the possibility ol 
chipping off the outer hardened surface, or “case,” when 
the gears are not changed skillfully. But for gears con 
stantly in mesh the low-carbon steel is often preferred, on 
account of the harder surface that it is possible to ob 
tain. 

Considering gears still further, it may be well to take 
up a few cases as actually used by a large automobile 
builder. 

A steel of from 15- to 25-point carbon, with 0.50 per 
cent. chromium and 1.5 per cent. nickel, for constantly 
is first heated after forging to 1600 deg. 
1400 
This puts it in 


meshing gears, 
F. and quenched in water. It is then reheated to 
dee. and allowed to cool in the epen alr, 
condition to be easily mac hined. 

After machining the pile es are packed in carbonizing 
material and heated to 1650 deg., being held at this heat 
for from r to 9 hr.. depending on their size, They are 
then allowed to cool in the boxes. This puts carbon into 
the outer surfaces, and prepares for hardening the “case” 
of the high-carbon steel. 

The pieces are then reheated in a lead bath to 1550 


core, but 


and quenched in oil. This refines the interior, or 


leaves the outer case a little coarse in grain. 
Reheating to from 1375 to 1450 deg. and again quench- 
refines the outer case and leaves the vear In a. sat- 


This type of gear is safely 


ine, 
isfactory condition for use. 
used in all transmission gears. 

For clash gears, a steel of from -+40- to 90-point car 
bon, with a little higher percentage of chromium and 
nickel, is sometimes used. This being a harder steel, is 
annealed in charcoal at 1450 deg. after forging, and ‘ma- 
chined to shape. é 
It is then lead to 1450 deg., 


oil, reheated to 1550 or 1400 dleg., according to the car 


heated in quenched in 
bon content (being heated higher for the lower carbon) 
too hard and 
150 dee. 
This makes a very 


and again quenched in oil. This leaves it 


brittle for use, and it must be reheated to about 
to draw the temper to a safe point. 
tough gear, and, though not so hard on the surface as 
the other, is excellent for clashing gears in a gear set. 
DriIvING SHAFTS 


or propeller, shaft, 
torsiény and stiff 


For such service as the driving, 
with its demand for high resistance to 
hess against a whipping action due to th®¥ertical mo 
tion of the car, a different steel is used. 

A 30- 
cent. chromium These are 
heated to 1525 They 
are then reheated to 1000 deg. and cooled in air, after 


to 40-point carbon steel is used, with 0.5) per 


and 1.5 per cent. nickel. 


or 1550 deg. and quenched in oil. 


which they are ready for machining and are not treated 


further, the stiffness and toughness 


for the purpose, 


having required 
This 
steel is 40- to 50-point carbon, with 1 per cent. chro- 
mium and 1144 nickel. This is heated to 1500 deg. and 
quenched in oil, reheated to 1025 deg., held at that heat 
for 3 hr. and then allowed to cool. 


A somewhat similar steel is used for rear axles. 


Sometimes a trace of vanadium is used in place of 
the nickel. In that case the first heat is raised to 1550 
deg. but the treatment is otherwise the same. 
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Making Tanks and Barrels by the 
Oxyacetylene Method 


By 


SYNOPSIS—In the manufacture of these parts welding 
has almost superseded the former riveting method. Here 
are shown various types and sizes of tanks and barrels 
and the welding operations are described. Some of the 
parts, as the water-wagon tank, are of large proportions, 
being 12 ft. long and 5 ft. at their greatest width, yet 
they are made successfully by welding. The smaller range 
boilers, or hot-water tanks, are also made successfully by 
this method. 


Rose! 


x 
In the manufacture of steel tanks, oxyacetylene weld- 
ing and cutting torches are now being used, largely 











2. Water Tanxk—Forwari 


END 


Fia. 1. WELDED Fia. 


WatTER TANK 




















Fic. 5. A WeELpep Square 


TANK 


Fic. 4. WELDED Gas- 
OLINE TANK 


superseding the former riveting method. The A. B. Far- 
quhar Co., Ltd., York, Penn., have adopted this method 
in the making of various types of tanks used in manufac- 
of these tanks are here 


turing their products. Some 


shown. 








‘T MAWSON 
The first illustration shows a welded water tank 
12 ft. long and 3x5 ft. oval section. After the sheet 


for the shell has been cut to the desired length and width 
it The sheets for 
the ends 
A is first welded and then the end seams B. 


is rolled to the correct oval contour. 


are also cut to shape. The longitudinal seam 


The finished 


tank is afterwards tested for leakage and after pASSINe 
Inspection is ready to be put into service 
WELDING Water-Wacon TANKS 
In Fig. 2 is shown the forward end of one of the 
regular water tanks, which is made by the welding 











) hie 
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Ira. A Four-Cytinper Gas Tractor 


The tank and 
After the 


method and used on steel water wagons. 
No. 10 onuge ste l. 


coal bunker are made of gag 
parts have been cut and formed to their reg 


Col- 
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tour, the longitudinal seam is welded and then the end 
seam A. The water-inlet drum is welded to the shell at 
B, also the inside jomt of the bunker C, The rear end 
Fig. 3. The end A is 


pre- 


of the water tank is shown in 


welded in a noted in the 


manner similar to that 
vious illustration. ‘The drainage socket B is also welded 
into the end plate as shown. 

One of the gasoline tanks used on the four-cylinder 


10-hp. tractors is shown in Fig. 4. After the sheet for 


the shell has been cut to the correct length and width it 
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As A Repair Toon 


The welding torch is-a useful tool to have in machine 
shops for repairs, and until a short time ago this was 
considered to be its chief use. Many parts, which through 
faulty workmanship or breakage would be scrapped other- 
Wise, are how repaired by it and put back into service. 

In Fig. 7 is shown a flywheel 36 in. in diameter 
and 12-in. face which had two of the arms fractured. 
After these had been repaired with the welding torch 
at A, the wheel was put back into service. 








Fie. 7. A Repeatrep FLYWHEEL 


is rolled to the circular shape shown. The longitudinal 
The end plates are also cut out 
The inlet socket is welded 


seam A is then welded. 
and welded to the shell at B. 
to the shell at C. 

A rectangular tank, made by the oxyacetylene weld- 
ing method, is.shown in Fig. 5. The size of this water 
tank,is 5 ft. by 4 ft. 6 in. by 15 in. In manufacturing this 
part the upper and lower sheets are flanged, or upset, and 
the two, joints then welded. The part produced is strong 
and neat with no danger from leakage. 

One of the four-cylinder 30-hp. gasoline tractors for 
which the tanks depicted in Fig. 4 are made, is shown 
in Fig. 6.° It will be noticed that the tractor carries two 
of these welded tanks A and the neat appearance of the 


part may be observed from the illustration. 


Fig. 8. GASOLINE-STORAGE TANK 


The Wm. Bb. Scaife & Sons Co., Oakmont, Penn., are 
also makers of various tvpes of tanks with the oxyactey- 
lene welding methed. 

GASOLINE-STORAGE TANK 
underground 
this 


shows an gas 


The next illustration 


oline-storage tank which was made. by welding 


The tank 


and is made from 


method. measures 42 in. diameter and is 8 
ft. long No. 12 After the 


sheets are cut and rolled to shape, the longitudinal seams 


gage steel. 


A are welded. 

The axial seam £# is then welded, thus uniting the two 
units of the tank. The are next welded 
and the four plug bosses J, The tank is finally tested 
and painted and is then ready for service. 


end seams (’ 








Fie. 11 ELements or STEEL BARRELS 





A NuMBER OF FINISHED BARRELS 


Fig. 12. 
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MAKING CrrcuLar ‘TANKS 


In Fig. 9 may be seen one of- the shells for manu- 
facturing a hot-water boiler, welded on the longitudinal 


seam A. The shell is made from No. 14 gage steel, the 
head B is made from No. 11 gage and the bottom C from 
No. 9 race, The dimensions of the finished part are 
12 in. diameter and 60 in. length. The operation of 


welding the longitudinal seam of one of the water tanks 
is shown in Fig. 10, 
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Fia. 9. Hot-Wa- 
TER BoILer 


Fria. 10. 


WELDING THE LONGITUD- 
INAL SEAM 


In the making of steel barrels, the welding torch is 
an important tool. 
factured by the above company, 110 gal. 
using No. 14 and 16 
first cut to the correct length and width and a hole cut 
out to receive the plug socket. It is then rolled to form 
the circular shell and the longitudinal seam A welded. 


Two sizes of steel barrels are manu- 
and 55 gal., 


gage, respectively. The sheet is 





Fig. 1. Groovine ror Eccentric BEARING 
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The plug socket B is also welded into the shell. The ends 
C are cut to size and the edges flanged as shown, the plug 
The end 


a wire being in 


socket D being afterwards welded in position 


plates are finally spun onto the shell, 


serted to 


rels may be 


form a beaded edge. One of the finished bar 


seen at 1. 


The barrels are then tested at 30 Ib per sq.in. pres 


sure and after being accepted are either valvanized or 
painted according to requirements 
In Fig. 12 is shown a number of the finished bar 


It will be noted that 
two types of the two sizes mentioned are 
the plain type A and another B. The 
two beads, 


rels after being welded and tested 
manufactured, 
latter is made with 
shell. 
stronger as the beads allow for a longitudinal elongation 
of the shell and thus, 
in the barrel, prevent the heads being forced away fron 
the shell by 

The apparatus used in the 


which are rolled on the This type is 


should eX\cess pressure be exerted 


the headseam fracturing. 
manufacturing of thes 


products was supplied by the Davis-Bournonville Co, 


Machining Eccentric Straps in 
a British Railway Shop 


EDITORIAL CORRESPONDENCE 


Of special interest, owing to the fact that the British 
Government has taken charge of all the railways of Great 
Britain, are the accompanying illustrations, which were 
secured from the shops of the Great Northern Ry., at 
Doncaster, This is an ex- 
tremely interesting shop in many ways, the eccentric bor- 


England, a short time 


avo, 


ing job shown in Figs. 1 and being 
this. 


ing mounted after drilling on 


an example of 
Four eccentric straps are bored at once, these be- 
the fixture shown at A. 








Fig. 2. Borinac Four EcceENTRIc STRAPS AT ONCE 
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This is mounted on the faceplate on the vertical boring 
mill, and affords a support for the eccentrics, as well as 
allowing clearance room between the lower eccentric and 
the table, the inside of the central portion of the fixture 
heing bored to allow the tools to pass. 

At each the fixture is the vertical plate B, 


which serves to separate the straps while they are being 


side of 


bored, and also to assist in holding them firmly in po- 
sition against the action of the cutting tool. 

Fig. | shows another bar in the turret at work on the 
eccentrics. This bar also carries four tools, 


same set of 
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horizontal plane, but is extremely rigid vertically. It 
has been found satisfactory in British practice. 

The casting on the side of and behind the cylinders 
carries the crosshead guide and portions of the valve 
motion, the Walschert valve gear being quite extensively 
used, as in this country. 

The shop construction is somewhat interesting as can 
the cast-iron which the 
As can be seen on the farther « raneway this 


be seen from columns 


support 
crane tracks. 
also allows the line shafting to be run through the open- 
ings shown in the upper portion of the columns and in 








Pie. 3.) Errerina Locomotive WITH 
hut thev are square ended, and after the turret. slide 
has been run down into position, they are fed straight 
in and cut the grooves which form the eccentri bearings, 


done Bennett 


\s Webster NX 


double-table boring mill, the other table heine used on 


will be seen, this is on a 
an entirely different class of work. 

Fig. 2 shows the use of a multiple tool holder in bor- 
ing, this allowing all four straps to be bored in the time 
of a single strap, the tools being set into the work so 
that only a short travel is necessary to finish them all. 
in Fig. 


Ilere an outside-con 


Another interesting view is shown 3, which 
gives a corner of the erecting shop. 
nected piston-valve locomotive is being erected, the main 
difference from American practice being the use of the 
plate frame, instead of the frame which is forged or cast. 
This frame consists of a steel plate approximately 1 in. 
thick, and of the depth shown. While we usually think 
of the English locomotive as having inside-connected cyl- 
inders, it is probably safe to say that the majority of 
those built 
as shown. 

This form of frame gives a certain flexibility in the 


in recent years place the cylinders outside 








AND SLAB FRAME 


OUTSIDE CYLINDERS 


this way gets the line shaft out of the way of the over- 


head crane. The lattice-work girder directly below the 
line shaft shows how countershafting is supported, the 
openings to this girder allowing countershaft hangers 


to be fastened at almost anv point desired. 


Preventing Checking im Harde- 
ening Novo Steel 


By A. DANE 
We had considerable trouble with thread chasers, taps 
and dies made of Novo steel checking after hardening. 


After experimenting with various quenching oils and 
the like, the following treatment Was adoptetd with sat- 
isfactory results. 

The pieces were packed in burnt-out bone in an an- 
nealing pot, with the lid luted with fireclay. The pot 
was kept at about 1400 deg. F. for about four hours and 
After this treatment it was not 
necessary to preheat when subjecting the parts to the 


allowed to cool slowly. 


high temperatures and the checking was entirely stopped. 
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Tests and Charts or Tests on Cast 
Aluminum 


By A. 


SY NOPSIS—Aluminum is rapidly being put to uses in 
which its capacity for endurance is seriously tested, These 
tables and charts are the result of tests wade ona White- 
for- 


Souther testing machine, the tests being rotary. A 


mula which was obtained from the fest chart is given in 


convenient form. 


Although aluminum is seldom put to uses in which it 
is subject to simple and continuous repetition of stresses, 
as shafting, which renders the study of the fatigue prop- 
erties of steel so important, its application in the indus- 
tries is increasing, and its use in places where it is sub- 
ject to repetition of stresses will probably also increase. 
Even now it is used in aéroplane-engine construction, In 
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Fig. 1. ENpurance Testing MACHINE 


automobile-engine crank cases and transmission boxes 
where jars and strains are so frequent that the metal 
mav become fatigued and may yield when subject to a 
sudden excessive load. It seems important, therefore, 
that the fatigue properties of aluminum should be inves- 
tigated and the laws governing the properties be formu- 
lated, if possible. 

Tests made by Upton and Lewis, AMericaAN MACHIN- 
ist, Vol. 37, p. 633, and other tests by Woehler, Rodgers 


Kk LMENDORF 


and Foeppl* on steel, cast iron and copper, indicate that 
equation of the form 


Stresses al 


S = &R* 


over a wide range of 


governs the relation between the 


stress and the number 
of repetitions of stress for rupture. When S is the stress 
and R the number of and k and m are con- 


stants, by taking logarithms this equation becomes 


log i + log Rm 


repetitions, 


log SN 


or 


og R ( 1) 


It is readily seen that this is a “straight-line formula,” 
wherein the logarithms of the variables take the place of 
the actual quantities. A marked similarity in the slop 
of the lines obtained by plotting the values of the loga 


log ss 


log ym 


was found for the dif- 
No tests were mack 


rithms, that is, in the value of m, 
ferent metals by these experimenters, 
on aluminum. 


ENDURANCE Tests on Cast ALUMINUM 


As a continuation of the investigations made upon 
other metals, tests, of which the results are given here- 
wy : 4 > 
K gx 4: _— ; - 43 ant ta 

+. _ 7 . A = — ¥ . = 
(Og7\ eo found 











Fig. 2. Detar. or Test Pisce 


Logarithmic Reversals 
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Reversals to Logarithmic Scale 
Fig. 3.) Enpurance Tests or Cast ALUMINUM 
with, were made in the materials-testing laboratory of 


the University of Illinois, to determine the fatigue prop- 
The test pieces were cast and ma- 
A White-Souther endur- 
ance-testing machine was used for the tests. In this ma- 
chine, which is shown in Fig. l. the load Is applied at the 
ends of the test piece, which is revolved by a pulley at 

A speed of 1300 r.p.m. was used throughout 
The general dimensions of the test pieces are 
The loads applied gave stresses in the 


erties of aluminum. 
chined in the university shops. 


the center. 
the tests. 
given in Fig, 2. 





*Summarized by Basquin, “The Exponential Law of_En- 
durance Tests,” Proceedings of the American Society for Test- 
ing Materials, 1910 
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outermost fiber, varying from 11,000 to 16,000) Th. per 
sq.in. 

The 
together with other data of 
Tal le a 


of tests on other metals, 


numbers of reversals for rupture, 


the 


stresses and 
tests, are tabulated in 
For the purpose of comparison with the results 
thr 


or rupture were plotted. 


the logarithms ol stress and 


the number of reversals of stress | 
it will be seen from the graph, Fig. 5, that between the 
Unit 
Mo- Reversal Stress Log 
Diam. Lead Arm ment for Lb. per Seetior Log Re 
No. inIn. in Lb. inIn. I Lb. Rup Sadr Modulus Stress versa 
1 0.509 en 1.35 16 oy OM) 1 > OF O1ZO 4.182 4.467 
2 O.4515 4) 415 MIT 4o0 1 $40) 0 O14 $ Is oo 
§ ©.512 ) 1H iM) 17.000) 14.000 Oo ols 1.174 1457S 
1 O.505 Ww) 130 17 73.800 1.650 0.0126 1.136 SOS 
> O.S08 an 120 147 172,900 11.400 )O1z90 1 O57 71 
6 OS a) 145 1 259,500 11s40 60 O18) 1.074 414 
7 O51 ) 1 2O "10 16,600 15.800 0.0133 4.199 4.220 
Ss OAT Ww $25 212 1,708 1.200) «OC OLS1 + 210 >.672 
9 0.524 > 130 1O3 11,300 3.700 O.O141 $136 tole 
1 OF SOA Ww 13> 74 O5.700 S800 0 O126 $ 140 + S17 
ll oO AW io 1 oo) ms M700 bo vow oO ola i 182 t 27 
TABLE I ENDURANCE TESTS OF CAST ALUMINUM 
6000-—— a pomp - 
5000 a fl 
Ov 
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14 000) i off 
| AY 
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An MacHiNisT 


Unit Deflection in Inches per inch Length 


STRESS-DEFORMATION Curves ror Cast ALv- 


MINUM IN TENSION AND IN COMPRESSION 

limits 10,000 and 400,000 reversals a straight line seems 
to govern the relation of these two variables, as was the 
The pots plotted five a 


m in the equation (1), we 


case with the other metals. 


negative slope, hence using 
have for the equation of this line 

log S log kk —m log R (2) 
number of repetitions of stress for rupture 
For the line through the 


in which P 


und S magnitude of stress. 


pomts plotted, m —.113 and & L.6S. Upon sub- 
stitution in (2), the equation becomes 
log S = 4.68 — 0.113 log R 
or 
N 18,000 A-0. 115 
It is interesting to note that the exponent - Ree 


is almost identical with the corresponding exponent 

0.118, determined by Upton and Lewis. The t-sts made 
hy the latter were, however, oscillatory, while tose in the 
rotarv. The exponents for rotation, 


0.10. he small- 


present case Were 


tabulated by Basquin, average about 
ne’s of the difference in the exponents suggests similarity 
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of fatigue properties of cast aluminum and the olner 
metals tested, 
Moputes or ELAsticiry AND STATIC: STRENGTIT OF 


Cast ALUMINUM 


In connection with the fatigue tests of cast aluminum, 


static tests were made to determine streneth and the 
modulus of elasticity. 
The tension tests were made upon the east metal 


and 4 in. diameter. 


: No 


results followed from the differ- 


turned down to rods IN, 
marked variation in th 
ence in the diameters. The average breaking strength for 


thy por seqtn, 


IS test pieces was 15,150) Th. 
The compression tests were made upon test pieces hav- 
ing a2 to 1 Rupture did 
not occur until the Spec imen had bulged out considerably 
about 50 


ratio of leneth to diameter, 


at the center and a deformation in length of 
per cent. had taken place. The avcrage stress at rupture 
for the 11 test pieces was 67.150 Ib. per sq.in, 

‘To determine the modulus of elasticity an Ewing ex 
aecurate to gdseeo in. Was used to measure 


neth. The 
per inch of length was plotted against 


Lensometer 


the change in unit deformation ino inches 
! 


thie 


h of the five test pIeces subject to Compression, Sim- 


unit stress for 








ny 
llarlv. the unit elongation was plott | against the stress 
) - — ‘<ciimeneemesitens — 
50 
& 
sf 4 : + = +— + 
5 length of Beam=4/5 | 
S | 
20) = a | | 
iC + + —-t-— 
Q* ; 2 ; 7 oe : | 
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Deflection in Inche Am. MACHINIST 
Pig. 5. Loap Derneerion Curves ror Cast-ALUMINUM 


CANTILEVER BEAMS 


Modulus of Elasticity in Lb. per Sq.In 


Unit Stress* Compression Beam Loading 
3,000 10,500,000 95016 000 
6.000 8,000,000 9,200,000 
9.000 5,200,000 8,000,000 
12.000 3,000,000 6,500,000 
15.000 1,700,009 5,200,000 
18.000 1,000,000 
21,000 3,000,000 


* Stress for beam loading is the stress in the outermost fiber 
MODULI FOR COMPRESSION AND FOR CANTILEVER 
LOADING 


TABLE 2 


An average 


he five pieces under tension. 


for each of t 
stress for each deformation was then obtained from these 
curves and the average stress was plotted against the cor- 
The resulting curves for both 
The two 
curves almost coincide, indicating an equal modulus of 
They show, 


responding deformation. 
tension and compression are shown in Fig. 4. 


elasticity for tension and for compression, 
further, that cast aluminum resembles cast iron in that 
it has no vield point nor a limit of proportionality. Tn 
no part of the curve does the deformation vary with the 
stress in a straight-line ratio, that is, cast aluminum is 
apparently not perfectly clastic for any stress, although 
from a straight line for light loads. 


the curve is not far 
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Sratic BENDING ‘T'EstTs 


In order to check these curves static bending tests were 
made on two cast-aluminum cantilever beams, mounted 
in the White-Souther endurance-testing The 
deflection for each load was noted and plotted against 
the load, as shown in Fig. 5. 
lated by means of the formula for the deflection of a can- 
tilever beam: 


machine. 


The modulus was calcu- 


P78 


BP (3 
el 
where £F = modulus of elasticity, 7’ ead il 
length in inches, e deflection in inches, and / mi 


= 
64 — 


given in Fig. 5, 


ment of inertia of the section 


Load-deflection curves are and the 


values of the moduli got from these curves by means of 
Using the slope 


different 


stresses, gave the series of values of the moduli of elas- 


equation (3) are tabulated in Table 2. 
at points on the compression curve of Fig. 4+ at 


ticity under compression. 


SUMMARY 


cast aluminum tested unde 


1. The strength of th 


reversals of bending load is given by the expression 


SY = 48,000 R-#8-Us 


in which S stress and 2? number of reversals for 
rupture, 

”». The ultimate static strength of the cast aluminun 
test pieces averaged 15,150 lb. per sq.in, .o0r tension and 
67,150 lb. per sq.in. for compression. 

3. The test specimens of cast aluminum showed no 
indication of a yield point, or limit of proportionalit 
of stress to strain. 

1. The 


aluminum 


modulus of elasticity of cas 
tests load up 


plied, ranging between 3,000,000 and 10,000,000 Ib. per 


the 
found in these 


value of 
varied with the 
sq.in., and was found to be the same for tension and fo 
conmi pression. 
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Two British Dividing Engines 


EDITORIAL CORRESPONDENCI 


lividing engines are alwavs of interest to the mechani 


on account of the exceptionally fine work involved, and 


accuracy Which is demanded of the product The i} 


lustration shows two machines built and used by EK. Rt, 
Watts & Son, London, England, a firm producing the 
cdolites, and other surveying instruments. The first of 
ese machines was built about nine vears ago, whii 
he tte! = oO] quite recent date. 


machine, shown in Fig. 1, weighs some- 


vy over two tons, and has a capacity for graduating 
circles up to 54 in. in diameter. It will also divide eir- 
CS as sha as three inches with equal facility. Th 


range of graduation extends from less than 1 min. t 


oO min. of are. 


voly ne table ait 


Che main frame is of cast iron, the re 


the central spindle both being of phosphor-bronze fitted 
n collars of oil-hardened steel. The revolving table 


wi ivhs something over DOO Th, 


After this machine was bu t. three 


silver rings were in 
aid on the circumference of the upper face of the re 
olving table to receive the divisions. The circle waa 
first divided by hand and _ this graduation tested with 
seven different micrometers. The resultant errors wet 
sed for recutting the divisions, these being again tested 
The cutting and adjusting occupied five months, the tem 
perature being kept as nearly constant as possible durin: 
hat time, with a result that the vreatest error Was sl\ 


tenths of a second of ar The rear ol} teeth on 


worn 


the re volving table were cul rom these ore lursatue ns, Cac! 
tooth being cut after the “V” cutter had been adjuste 
from the mean read ae | all of the seven mic rometers 


mentioned, 
Figs. 1 


lines, thr 


show, respectively, the first and second 


bu if Lo! 


ana 


latter being onsiderably small 


The first 


Dhhele 


Work, machine has already divided over 2460 


1 eodo Iles, some of which had la res lo one second 


newer pach ts Son 


theodolites. The 


of nnele, The vraduated nhout 


graduation of cach theodolite means one 























Fic. 1. 


Tue Watts 54-Inci Drviptnc EncIne 


Fic. 2. Tire Seconp anp SMALLER MACHINE 
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horizontal circle and one vertical circle with two verniers 
for each. 
Tue Tractnc Toot HEAD 

Fig. 3 shows the tracelet, or tool-carrying head, of 
the larger machine, and a theodolite circle mounted on 
the table, a sheet of white paper being provided for con- 
trast. 

The movement of the cutting point is obtained by 
means of a barrel cam acting on the arm shown, the cam 
being revolved by the shaft which is driven by the bevel 
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Cutting Khife*\ 


THe MarkInG MEcHANISM 


Fia. 4. 


























THe Toot-Carryine orn Tractne Heap 


Fig. 3. 
gear at the back. The cutting point moves forward after 
the table has stopped for each graduation and, after mak- 
ing its predetermined stroke, it is drawn back for the 
next turn or indexing of the table. 

The operation of the tracelet, or the mechanism which 
actually cuts the divisions, can be plainly seen in Fig. 4. 
This consists primarily of the cam A, which has six 
lobes in the case shown. It will be noted that the two 
upper and two lower lobes, or “bumps,” as they are often 
called in the shop, are the same height, while the inter- 
mediate lobes are both longer, but of different heights. 
The reason for this will be seen in the sample division at 
F’, where the first line is long, then two short lines, then 
an intermediate, followed by two more short lines and 
another long line. The cam B is for the sole purpose 
of raising and lowering the cutting knife from the sur- 
face being graduated, and, must be geared with A in ac- 
cordance with the number of lobes on the large cam. In 
this case the eccentric B must revolve six times to one 
revolution of the main cam A. 
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The cutting knife is swung from the arm D and held 
against the bell crank E by the spring C. The action 
of the cam A raises the back end of the bell crank and 
gives the arm D its cutting stroke against the spring C. 
When this is completed the cam B lifts the cutting knife 
out of action, while the spring C returns the knife to its 
original position, ready for the next stroke after the work 
has been indexed. 

Adjustments are provided so as to have different widths 
of graduation, and also lengths of stroke. Two of the 
micrometers referred to were afterwards mounted on op- 
posite sides of the machines for checking purposes. These 
read directly to one-tenth of a second of are. 
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Gongs for Elevator Warning 
By 8S. A. SEIPEL 


Many employees and employers treat the “Safety-First” 
idea quite carelessly, until it is brought forcibly to their 
attention through the occurrence of a serious accident, 
which could have been prevented. Having noticed that 
freight-elevafor accidents 


> : 
2 were becoming rather 
] 1 SH epidemic in this city and 
au state, I suggested an ar- 


warning 
in- 


5 rangement of 
bells, which 
stalled on one of our un- 
attended elevators ani 
which have proved a suc- 
cess, having not only pre- 
vented accidents but [a- 
cilitated the rapid hand- 
ling of material from 
floor to floor: 

As the arrangement is 
so simple and the results 
so practical, I am anx- 
ious to give the matter 
the greatest possible puh- 
licity, in the hope that al! 
of unattended 


were 





ELE\WATOR 





7 





kay 4 
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SIMULTANEOUS BELLS FOR 
ELEVATORS 
owners 
freight elevators will profit thereby. 

The illustration shows the plan as used in our factory. 
Common-style trip-gongs are shown at A, which are op- 
erated by the flat-stock pull-handles B. The connecting 
levers are shown at C, and the coil spring, for returning 
the levers to the starting position, at D. 

In addition we have a sign near the elevator on each 
floor, which reads: “Caution—Always ring bell before 
using Elevator, and do not get on or off while it is in 
Motion.” 


°98 


According to an official report, Canada produces 82 per 
cent. of the world’s supply of asbestos. In 1880 only 380 tons 
of asbestos were produced in the Dominion, valued at $24,700; 
the output was 63,300 tons, valued at $2,300,000. In 
1909, 2000 men were employed in the asbestos industry, and 
deceived wages amounting to $1,350,000. In the Black Lake 
quarries, in the Province of Quebec, there are 45,00,000 tons 
of asbestos rock in sight. The Russians are the only real 
rivals as regards extent of asbestos resources, but they are 
heavily handicapped by the excessive cost of transportation. 
The asbestos slate, or shingle, industry is being developed by 
the plants in Canada, and predictions are made that in a 
short time 75 per cent. of all the asbestos produced in the 
Canadian quarries will be used for asbestos shingles. 


in 1909 
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Tools for Pear] 


Buttons 


By EruHan VIALI 


describes ho Live 


SYNOPSIS—T his arti le princtpa 
tools used in the manufacture of pearl buttons are made, 
The forming and hardening of th cylindrical blanking 
A method of using and mak- 
method 


used to keep the slender forming tools from warping dur- 


saws is of unusual interest. 


ing spec ial fly-cullers is described in deta’. The 


ind the hardening process and a furnace lhat USCS waste 
The lona split 


machine chucks are splil 


) , 
descrived, 


heat for pre-heating, are also 
collets used in automatic in a 
th re e<head indea ing fia lure and thie nN th¢ ends are recess¢ aI 


for the button blanks in a special lathe. 


Owing to the hard. grittv nature of the material from 
which thev are made, the forming of buttons from fresh 
water clam shells presents a number of difliculties to the 


Muscatine, 


pera tically all “ 


toolmaker. In the town of lowa, with ils 


score or more pearl-button factories, 
the special tools and machines used are 
Manufacturing Co. 


The tools used to cut out the button manAS are eviin 


made by om 
firm—the Barry 


drical in shape with saw teeth on one end, 


These saws, 
as they are called, are made from sheets of flat 90-point 
The diameter of the saw eylinder varies 
of blank it 


i thickness o 


arbon tool steel. 
according to the size Is to 


from 8 to 60 lines. 


ut, figuring 40 lines to the incl f 


the steel is 22. 23 or 24 gage. 
Since satisfactory working and tempering of this thin 
steel ce pends, toa large extent, on its untlorm softness im 


HecessaLr 


to do 


the sheets 


the first place, the compan has found it 


this 


all of its own annealing. For purpose 

















Tur Cast-Iron 


Kia. 1. 


ES hig. 2.) Saw-BLAN« 
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Fig. 3. Saw-BLank ForminG MAcHIne 


\ND Work 


Fig. 4. Tue Formine Dies 
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sre packed in cast-iron boxes like those shown in Fig. 1. 
These boxes are lined with sheets of asbestors cut to fit. 
The steel sheets are then laid in and a sheet of asbestos 
laid on top. The lid is next placed over the top and luted 
with fireclay, as usual. The boxes are then placed in a 
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by means of sample pieces or templates, like those shown 
in Fig. 2. These gage pieces are all numbered to enable 
the workman to select easily the one wanied for any par- 
ticular size of saw. The piece at A is used as a gage for 
the tapered wedges used between the edges of the saw to 














THE SHAPING HAMMER AND 
FURNACE 
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Fig. 6. 








Tue Toots AND Dies USED IN THE SHAPING 


HAMMER 








co ae 
Fig. i. 


Heatinac Pots, TANK 


ry 
TooLs 


AND 


furnace and heated at 1580 deg. F., for about four hours, 
after which they are allowed to cool slowly. 
CI ForMING Saw BLANKS 


rTING AND 


The annealed-steel sheets are cut into suitable sizes for 
the saw blanks, in an ordinary tinners’ shear. The gage 


on this shear is set to cut the various-sized pieces needed 














RAISED TO SuHow CaGeE ARRANGE- 
MENT 


TANK Cover 


vive it clearance and to lock it into the spool in which it 
is used. 

The saw cylinders are rough-formed by dropping the 
cut pieces of steel endwise, and one at a time, into thi 
hopper of the machine shown in Fig. 3. The forming 
is done in a die similar to an ordinary tube-forming die. 
except that it is set on its side and the pieces fed in from 
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above instead of being laid in by hand er fed from one 
side. The channeling is done by a punch pressed in by 
the cam-operated lever A. The two edges of the channeled 
piece are simultaneously pressed inward by slides oper- 
ated by the cam-operated levers B and C. As the respec- 
tive slides withdraw, the formed piece drops down into a 


box below and another piece is inserted. 


MACHINIST 813 


tube diverge. This is to provide for the locking wedge 


and work clearance. as previously explained, 


HAMMERING AND HARDENING 


The hammer in which the saw blanks are given their 


final shaping is shown in Fig. 5, and the furnace in which 
the preliminary heating is done is shown at the right of 
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Fig. 9. Forming Currers anp MILiine Toots 
Two of the dies for this machine are shown in Fig. 4. 
The one at the left is in the exact position in which it is 
used in the machine, while the one at the right is bottom 
In the left-hand one, the fun 
nel-shaped guide fits down over the plug A and the pieces 
feed through the slot B. The channeling punch and th 
left-hand closer are in place, but the right-hand closer ¢ 


side up, and back to front. 


has been removed and the upper part shows how the turn- 








Fig. 11. Tue Frycvrrer Revieving ATTACHMENT 


ing edge is shaped. At PD) and FE are two preces before 


Leing bent and F’, G and # are three pieces after passing 
These pieces come from the ma- 


be 


through the machine. 
chine with the edges somewhat flaring and they must 
bent in so as to conform to a circle. This is done by 
placing them on a tapered mandrel and pounding them 
in the dies of a hammer, leaving them as shown at / 
and J. As these show, the end on which the saw teeth 


are to be cut is closed, and from there the edges of the 





ForMING TooLs 


Fig. 10. MILLING Ov 


ri 

The essential parts are shown on a larger scale in Fig 
6. Ilere the mandre| on which the held Is 
the left. handle is a perforated tube to 


The 
A collar 


assist in keeping it cool. 
from thy 


pieces are 
shown at 
A serves as a stop for 
the right 


The work 


the work, which is taken furnace at 
with the tongs B, and thrust on as shown at (, 
is then placed between the dies J), and turned and ham- 


mered to the shape of the mandrel, 





SS 





- 
Si 


Fig. 12. Sprcran QuEeNcHING Tongs 

a lead bath and 
The 

blanks are heated two at a time, being placed on a set of 

tongs like A, ig. q. 

ver like B and C. Another finger ) works between them. 


The blanks are heated for hardening in 


the furnace arrangement is shown in Figs. 7 and &. 
Kach jaw of these tongs has a fin- 


A saw blank is slipped on each outside finger, and then 
they are closed onto the middle one, which holds the saw 
Held in this way they are set down into 
While the workman 


blanks in place. 


the lead bath. these are heating, 
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emoves the heated ones from another set of tongs by «nds of the rocking levers ride on cams // and 7, which 
opening the jaws and dropping the blanks into the oil are on the arbor carrying the fly-cutter blank. As thi 


underneath the cover #. This oil tank will hold two cage 


1S 


arbor turns, these double-end cams cause the levers to rock 





as shown in Fig. 8, where the cover is raised. By using ;nd move the tool slide back and forth to give the ends of 
iwo cages, one may be raised as shown at the back, and the fly-cutter the proper relief. Strong springs are placed 
the oil allowed to drain off the contents, while the other 
one is used to receive the work from the heating pots. 
When the work is drained, the cage is removed and the 
ront one is shoved along to the back. An empty cage is 
lhen placed in the front end of the tank. 
Attention is called to the hooding of the tanks, whereby 
wth oi! and heating-bath fumes are carried off. The 
quenching tank is arranged so as to be water-cooled, 
though this is not shown. The final temper of the saw 
tanks is such that they may be easily filed, as the teeth 
ive all cut by means of three-cornered files in the shops 
ere they are used. The spindle speed of the lathes in 


which these saws are used is about 250 r.pom. 


Manking Boerrox-FormMing Cerrens 


ools straight « 


buttons 
| 


are shaped by feeding properly-shape 


own onto the faces or tops. These torn 


¥ tools are made of strips of steel milled to the require 


orm either by means of formed mills or fly -cutters. Some 


1. B,C and D, Fig. § 
at # and F, th 
flv-eutter blanks. <A 
at G anl /7, a shoulde 


| 


of the forming tools are shown at 


Formed milling cutters are shown and 


others are either fly-cutters 


ol 


shown clearl\ On thr two ly 


} 
it 


is turned on them, which hlo a ¢ lar on the mille 


1} 
i 


arbor and centers mh 


The method olf holding thre 
In this 


strips While milling to shap 


is shown in Fig, 10. way four tools are milled a 


d 
l- 


dl 
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r 
r 
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t Barry DousLE-MuFrLE FURNACE 
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Mie. 14. Coniuer-Spiitring Fixture 


once. While this illustration shows ftly-cutters being used. 
the method of holding is the same in either case. Formed 
mills are made and used only on tools that are in common 
use. Fly-cutters are used to make all special shapes, 
s they are cheaper where only a few are to be made. 
Hly-cutters are first cut to length from the bar, then 


houldered, and next placed in the special miller attach 
ment shown in Fig. 11. Here the blank is placed in the 
rbor A and a master cutter in the toclblock B; the 


The tool- 
', which is coupled by two con- 
necting-rods 77 and £ to the rocking levers / and G, The 


tmaster tool itself is hidden behind the arbor. 
lock is carried in a slide ¢ 





r 


‘ s, 


Fig. 15. Recesstnc Cotter Env’ ror Burron BLANK 


so as to draw the tool slide back and keep the ends of the 


ocking levers in firm contact with the cams. 


HARDENING Merruops 


Anvone who has ever attempted to harden long, slende1 
tools in quantities, knows the difficulty of obtaining evel 
approximately straight ones, 


the forming tools in the Barry shop is to place a heated 


The method of quenching 


tool in the jaws of the special tongs, shown in Fig. 12. 
vind plunge them into the oil till cooled sufficiently. As 
e seen, the lower jaw carries five forked teeth. The 


t tool is laid on these and then the upper jaw with its 


l 


cant 


| 
iit 
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five corresponding setscrews is brought down onto the tool 
by lifting the handle A. With the tool securely clamped, 
the handle is pushed on over, the tongs swinging on the 
pin at B till the tool is plunged into the oil. When 
sufficiently cooled, the handle A is pulled back, the weight 
( causing the lower jaw to follow till the weight rests as 
shown. The handle is then allowed to drop, the tool is 
removed and another inserted. Held in this way, the tools 
come out of the bath in a very satisfactory condition. 
Some “know how” is necessary in using tongs of this 
kind. These tools are used on work revolving at from 
350 to 475 r.p.m. 
THe Pre-HeatTiInG FURNAC! 

For high-speed or other steel tools requiring pre-heat- 
ing, the furnace shown in Fig. 13 has been designed. 
The method of heating the lower muffle is practically the 
same as in any ordinary furnace of this type, but the 
heat that would otherwise be wasted is in this furnace 
used to heat the upper muffle. This heat is sufficient to 
properly pre-heat the tools and does away with an extra 
furnace, besides being much more convenient for the op- 
erator. The workman places the cold steel in the upper 
muffle and, when hot enough, takes it out and places it 
in the lower one, replacing the steel with ether cold pieces 
as fast as he removes it. From the lower muffle the steel! 
is easily dropped into a tank or a tray. 

Tue Dritis 

Perhaps it would be well here to say a few words about 
the drills used to drill the thread holes in the pearl but- 
tons. These drills are made of short pieces of properl\ 
tempered drill rod. A hoy simply grinds two flats on one 
end and points them, as usual. This constitutes a pear! 
drill... These drills are used in automatic machines and 
are good for about 11% gross of buttons each before be 
ing re-sharpened. The method employed in one large fac- 
tory is to require all machines using drills to be stopped 
once an hour and the drills changed. This has been found 
necessary, as the piece-workers would otherwise run the 
machines as long as they could make a hole with the drill, 
and the result would be more spoiled buttons than is the 
proper average. To prevent the operators forgetting to 
change drills, the machines are stopped either by the 
an attendant. These drills are 


foreman or used at a 
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speed of from 1350 to 1700 r p.m., and are made of both 
carbon and high-speed steels. 

The split collets used to hold the 
forming and drilling machines, 


button blanks in the 
automat are made from 
bar stock and are split in a multiple-indexing fixture, 
shown in Fig. 14. One of the milled pieces is shown at A 
The type of push collet used to hold the bars is shown at 
B and the locking nut at (. These fit into the spindle D 
the others being in place. The three spindles are geared 
together, and are turned by means of the ratchet lever 
the settings being obtained by means of the pin F and 
holes like G and // in the disk /, 

These collets are made up in quantities with the ends 
left blank. 
various-sized button blanks, as needed, in the type of lathe 
This lathe 
tory and is set handy to th 


The ends are afterward recessed to hold the 


shown in Fig. 15. is used in the button fac- 


automatic machines, so 


that collets may be fitted up as wanted. The front end of 
the spindle Is ¢ hoked and the collet to bye recessed is held 
in by means of a cam A, operated by the handwheel B 
With the collet held in this way, the end 1s recessed with 
the tool (, 


Large Internal Grinding Rig 


By A. W. MaAssecar 


The illustration shows a rig that is used for grinding 


the bore of large gas-engine cylinders. The cylinders ar 
mounted in cradles on the carriage of a 40-in. lathe and 
bored with a stationary-head bar to within 0.010 in. of 
size. The boring bar is then replaced by the grinding 
rig and the horing finished to size. 


The connections to the motor are made through a col- 


lector, as shown. <A cast-iron hub JP is fastened to F 
with a headless setscrew. The fiber rings A are a press 
fit in ) and the copper rings C a press fit on 1. The 
two brushes /7 are made of hard copper .ox,°, in. and 
fastened to and insulated from the bracket B. This is 


made of 44x214-in. bar iron forged to shape and fastened 
to the lathe .end. 
which is located in a convenient place. 

The frame 
screws on the gibs G and’ feeding the wheel to the work 


The wires K are led to the switch, 


four set- 


E is adjusted by loosening the 


with the screw LL. 
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Standardization of Belt Speeds 


By JAMES WESTON 
With all oul standardizing we have hot done biueh 
toward uniformity of belt speeds. The motor manu 


acturers, judging from their standard dimension sheets, 
1500 ft. per min. up to 4000 or 


ise belt speeds of from 
higher, evidently without much uniformity as regards 
speed and horsepower, 

To the 


motor- or 


other 
belt 


ho 


manufacturers of washing machines, or 


engine-driven machinery, Variation in 


speeds Ol prime Movers Is al never-ending nuisance : 
two machines can be equipped with the same size pulley, 
and the average pulley shed contains sizes without num- 


ber. 


| Since rotative speeds must be suited to the driving 
and driven apparatus, and since pulley diameters must be 
adapted somewhat to the amount of power transmitted,’ 
and the speed of the belt depends directly upon these 
two factors, the standardization of belt speeds would 
appear to be a difficult problem. It would really mean 
the 


respect to speed and power, 


standardizing of driving and driven machines with 
Owing to the large variets 
of driving and driven machines existing at the present 
day, it would appear that the possibility of this is some- 
what remote and that we will be obliged to put up with 
the large variety of pulleys in our casting sheds for some 


time to come.—LEprror. | 


Planing a Large Gear 


The illustration shows a large herringbone gear heing 
planed on a Gleason machine in the shop of the William 
Tod Co., Youngstown, Ohio. The gear is 19 ft. in diam- 











HERRINGBONE GEAR 


PLANING A LARGE 


eter, with 30-in. face, and is used for a sheet-mill drive. 
An interesting thing about the work is that the machin- 


These 


were easily remedied by using the oxyactevlene welding 


ing uncovered some serious defects in the teeth. 


process, in some cases an entire new tooth being welded 


to the rim. 
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Through the Inspector’s 
Gage 








Next to the intelligent selection of help, the inspec- 
tion of the product is the most important factor of effi- 


ciency 


The making and maintenance of special tools and fix- 
tures are costly, and in order to put the toolroom on a 
satisfactory basis, system is an essential. 

The element of expense in manufacturing 
is time, for a little time wasted here and there will lessen, 
and possibly destroy, the year’s profits. 

* *  * 


vreatest 


Until a manufacturer reaches the stage where he can 
employ steadily the minimum number of tool makers, a 
toolroom is a rather expensive proposition. 

ok Bd ok 


In any shop if the feeds, speeds and power of machine 
tools of the same class vary, it is a practical impossibility 
to establish a just and efficient piecework or premium 


system. 


Patent rights are not always easily defended, but there 
is another way of protecting business against encroach- 
ment. Superior methods and good business are a sure 
safeguard. 

In tests made with a 6-ft. radial drilling machine, the 
power absorbed was found to vary in accordance with the 
number of revolutions less an amount which decreased 
with each larger diameter of drill. 

7 a * 

As the steam engine revolutionized manufacturing 
methods by substituting mechanical for hand power, so 
the refinements in applying this mechanical power have 
wrought still further changes in cutting speeds, methods 
of speed control, and the numerous ways and means for 
improved machine-tool operation. 

° ° 

Successful management may be defined as the securing 
of results above the average. Necessity may be called ‘the 
great veneral averager and, therefore, the successful man- 
ager must try to eliminate, as far as possible, the in- 
centive of necessity in his works. Other factors, if proper- 
ly used, will make a much more potent appeal and give 


far better results. 


Some of the foundation principles of milling are: The 
eutter should be as small as is consistent with a large ar- 
bor: the cutter should be mounted as close to the spindle 
hose as possible, so that torsional loss may be avoided ; 
the piece should be clamped as close to the table as pos- 
sible: the clamps should be immediately over the support 
point; the clamps and support points themselves should, 
when possible, be in one member, so that the strains are 
balanced and not transmitted to the miller table; ample 
end stops should be provided, so that the feed strain 
is not taken by the friction between the clamp and the 
piece; ample provision should be made for getting rid of 
chips; the fixture should be heavy enough to withstand 
strains and absorb vibration. 
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Multiple Emery-Wheel Stand 


While on a visit to a large bolt- and nut-manufacturing 
It 
for grinding the cut-off dies for bolt machines. 
diameters of to off, 
wheels with faces of different radii to grind the dies. Thi 


plant, | saw the emery-wheel stand shown. is 


used 
Several 


stock were be cut requiring emer) 


stand has the bearings far enough apart to place five 
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MenriepLe Emery WrkEL STAND 


wheels, from 4, to 3, in. thick, on the arbor, with col 
lars between them. As the machine operators ground 
their own dies, it can be seen readily that there would 


have been quite a loss of time in changing wheels with 
the regular stand, mounting only two wheels. 

A. A. BERTRAND. 
Auburn, N.Y. 


Avoiding TacK and Compass 
Holes on Drawings 


On small drawing boards the following kink has proved 


A sheet of celluloid about bs thick is fast 


ened to the board with small flat-head screws, the draw 


[re 


of value. 


_ Cork 


>= -— a" + 


r 
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Drawtne Boarp Coverep with CELLULOTD 


umn 


ing paper being held by ring clip 
at A 


If thumb 


means of the steel sj 


shown in the illustration 


tacks are lo M oles 4, WW 


diameter are drilled through the cellulon to the boa 
ut not through the latter, and are 1 eed 
corks which are renewed when full of holes. The p 
cipal advantages of the celluloid surface lies in its 
ance to prercing with the compass and bow Nn pol 
This is of special advantage whe | ara and tra 
Ine papers are used, as t clo wa wit tly ent 
holes The cork inserts for thumb ta i the a 
Ol The tahew holes, whiel will M preci l rail 
nen. The spring clip metho eaks fe tx 


New Britain. Conn. 


Large Work on an Open-Side 
Planer 


In manv shops the planing of large ane wavy cust 
ngs presents difficulties in riggin 1) iw? follow 
is a description of the solution of such a oblem 
which the author helped 

The job Was a huee. errder ‘ ti! ! rl is fe 
as the shears of the planes ren on the tal 
would have required at lea et tead of on 
Vv the wav in which it was dom evardless of the vreate 
accuracy by the single settin 

Zz 
es |p 
We 

P a iv 





The 


planer and to tl Ww { { low plates A, 
The job Was pla Tine plate \ aligned with 
the table The ( ( t| ou sist ) 1 long 
ingle plate Boa ul ¢ Pury the rail D. 

lor lt Hil vr | 1 ! et } ( lhe ial nal 
\tures were mounted on the tTront end of the ta rh with 
the slide JD ert 1 sands the tar ot or the longest 
stroke 

Heavy castings were used to weight the table and keep 


it from lifting while taking a Clearance was 


chipped at the end of the cut for the 


coined side 


Se ynnyety 
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the second lap, the angle plate and side head were trans- 
ferred to the other end of the table, the whole job being 
machined while lying in the same position. 

The usual practice would be to bolt the end to be ma- 
chined on the table and ride the other end on an outlying 
roller-rail, a very risky and unreliable way to handle a 
heavy casting. 

To make the head feed automatically, we rigged up a 
rope and weight feed in connection with a ratchet handle. 

Jor V. Romia. 

Allentown, Penn. 


Shell Taps and Reamers 


Taper taps for flexible stay-bolt sleeves are -made best 
of shell form, the ends of the holes being well counter- 
sunk as at A. The hole affords a means of securing the 
vuide rod. This method saves steel by using the mini- 


num length, and insures against loss in hardening. This 








SHELL ‘Tarps AND REAMERS 


is superior to those having a tapped bottom hole as at B; 
as well as the design where a threaded end is made on 
the point of the tap as at C. The guide rod is extremely 
simple. 

H. E. BILGEr. 


Philadelphia, Penn. 


A Flexible Coupling 


It became necessary to design a flexible coupling where 
the amount of room for its construction was limited; 
high speed was required and the demands for service were 
intermittent. Such cases frequently occur, as in driving 
» generator from a motor, driving a fan for an exhaust 
svstem and many other applications, 











FLEXIBLE COUPLING 


The sketch shows the design finally adopted for the 
foregoing requirements and which has now served suc- 
cessfully for a period of two years. The coupling con- 
sists of the two gray iron flanges A and B, having four 


driving studs in each, the studs being placed on the 
smaller radius in the driving flange and on the larger 
radius in the driven flange. Connection is made by the 
action of the driving studs of the smaller radius against 
the 1-in, endless leather belt, which encircles the studs 
spaced at the larger radius. 

To break the connection, it is only necessary to loosen 
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the setscrew C, sliding the flange B endwise until the 
studs are released from engagement with the belt, when 
the belt can be slipped over the flange not in motion 
where it can remain until further service is required. 

It was found that exceptional accuracy in the align- 
ment of the two shafts was not required, as in the case 
where a slip-coupling was used and that there was a 
complete lack of vibration, and it was nearly noiseless, 
und easy in starting—factors which make its use de- 
sirable in many places. 

C. F. ScriBner. 
Hartford, Conn. 


ES 


Sawing Elliptical Troughs 


A short time ago our wood-working department made 
use of the following “stunt” which, while it may be old, 
was certainly new to me, and may bear passing on. A 
number of wooden pieces had to be made about 3 ft. 
long by 8 in. wide and 5 in. thick, troughed out about 
as shown in the illustration. The curvature of the trough 
had to approximate fairly closely a given diameter. This 
curve was laid out in pencil on one end of each piece, 
previously dressed to the required outside dimensions. 


| OF sae 
~Yy / 4 te 


“ tg 
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Piece to be made 

















Sawine ExvuipricaL Trovucus 


The rough stock was then removed, leaving enough to fin- 
ish smoothly. A flat strip of wood, having a straight 
edge, was clamped across the table of a circular saw, as 
shown, and a test piece run along this strip for a short 
distance to obtain the angle necessary to set the strip 
that the saw would cut to the correct curve. This angle 
was readily obtained after a few trials, and the troughs 
were then easily and rapidly finished. This method is 
applicable only where the curve is part of an ellipse with 
the long axis vertical. 

Where such is the case, it is rapid and accurate, as the 
saw can be raised after the correct angle is determined, to 
cut right up to the desired curve, and the trough further- 
more is uniform in curvature from one end to the other. 

JOHNSON BARRE. 

Springfield, 11. 
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Avoiding a Difficult Machining 
Operation 


When dealing with chilled castings, either in the foun- 
(iry or machine shop, the element of chance is often very 
prominent. The Epping-Carpenter Pump Co., Pitts 
burgh, Penn., makes a style of plunger as shown in the 
illustration. The large diameter A is made hard, using 
a chill in the mold, and the small end B left soft. It is 
necessary to support the core when molding this part, 
which is 32 in. in length overall. 

The former method was to have a cored hole at C, which 
had to be plugged up tight before putting it into service. 


; = I 


—— SS Hole C 





AVOIDING A DirricunT MACHINING OPERATION 


Owing to the chilled surface of the casting, it can readily 
be seen that this was a difficult operation. The methoe 
now used with success is to cast a socket )) into the hok 
(. This socket is made of 21%4-in. extra-heavy piping, 
with threads both on the outer and inner surfaces. It 
is then an easy matter to screw a solid plug / into the 
socket which has been cast into the plunger, thus avoiding 
a difficult machining operation. 
A. ToWwLer. 


New York, N. Y. 


A Weighted Feed 


The accompanying illustrations show a simple and 


practical method of weight-feeding a counterbore to get 
an accurate polish cut. 

The smell figure shows the work, a shuttle of a sewing 
machine. It is necessary that its counterbored center .\ 
he very accurate and smooth. The jig A is designed for 
holding this work and is placed upon the table of a drill 
ing machine under a special counterbore B. To take 
the finishing cut the power feed could not be used 


and to feed by hand was slow and expensive work. 


<a > x 
By on 


pa 





A Weieutep Freep 
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The weight arm FE was designed and is used in con- 
junction with a positive stop; it not only saves much time, 
but does excellent work, as the weight )) mav be adjusted 
to sult 

When not needed, this arm mav be lifted from the 
nothing but 


eed handles f ana laid aside | desired, 


-Iron wis eed he used for a 


a pece of bent wrong 
weight arm, though adjustment would not then be so con 
venient. 
R. F. Pow 
Lynn, Mass. 


">. 
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Repairing Ball Bearings 


The separatol of the regular ball bearing is the part 
most liable to need reparr. \t one time, having a bearin: 
ol large size, the separator ol which was broken and ne 
cessitated a speedy repair, we L upon this metho 

Having on hand some rolled yhosphor-bronze \ 
sawed out the requisite number of blo roper ft 
ness. Saw cuts were made as shown at ct n FF 


Taking a piece of rolled steel t e sive Oo ain n) 


n half. using thr mirts im tin “eC Tor j orn. a t /e, 
We then bent the wings over them to a set ) ( orn 
placing any DetTwee) il l niir oo i 

A 
ee ee: m4 G] 

a a i 
j i 

5 18 ‘ 
} - md 

AS =) 
~~ W 

SEPARATOR F RA BE R AIR A 

-_ rma 

Fig. 1. REPAIRING BALL BEARINGS Mia, 2 
only to be opened on the end aitel! iiss rortolay iy 7 1S 
lasted well and served the purpose at Siight cost, 

We also hit upon an easy method of repairing ball 
thrust bearings. Ball cages were made by turning washe 
shaped pLrleces of hard bronze, shehth ess In width than 
the diameter of the ball, assembling these on a millin 
arbor, and milling the requires umber of round-bottom 


vrooves narrower than the ball. Where several rows wer 


used, washers of the same metal were placed between eacl 
pair. 

\ round-ended mill (slightly larger than the = ball) 
Was used in making the seat A groove on the ermphel 


formed a seat for a plano-wire retame 


Philace Iphia, Penn. 


Salesmen and Progress 


COOperatviol 


In a truly progressive firm there must ly 
between the sales and the manufacturing departments. 
Where this is not the case there are likely to be some 
startling anomalies 

One firm which makes a number different types o 


drilling machines and a large assortment of small tools, 


including high-speed drills, has assembled some valuabl 


An ex 


data on speeds and feeds for drilling operations. 
amination of the shop of this same concern disclosed the 
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fact that the manufacturing department had not only 
failed to use this where it might profitably be ap- 
plied in building their own machines, but had neglected 
to use high-speed drills, even in the places where the 
firm’s salesmen were demonstrating them as remarkable 
economizers for other tool builders. Another firm that 
has built up a large business in automatic counters, Owes 
its success to the fact that its salesmen and advertising 
department have been used to teach other manufacturers 
how much can be gained by an accurate knowledge of 
what each man or each machine is doing. This firm 
makes the greater part of its counters on punch presses, 
vet, in its own shop, there is not a counter to be seen 
in use, except those on the test board. 

Many other examples might be quoted in proof of 
the statement that a good many concerns are losing 
money-saving opportunities which might easily be grasped 
il they would keep their salesmen in touch with the heads 
of the manufacturing departments. 

The salesman must be progressive. He must know of 
the advantages of his own product over that of every 
rival product. When a rival product is improved he 
should communicate with his firm and tell them what 
impression the improvements are making on the trade, 
so that preparations can be made to meet the new condi- 
lols. 

The salesman and the factory man should each learn 
to respect the other. Each should realize that the other’s 
brains are helping him to earn a living, and that if he 
can help the other fellow he will surely help himself. 

C. W. THAYER. 

Boston, Mass. 


Stamping Fixture 

Frequently the tool department is called upon to pro- 
duce special taps, reamers, counterbores and other ap- 
pliances, and it becomes the duty of someone to see that 
these are suitably stamped or marked, indicating their 
size, purpose, and other information necessary for future 
idéntification. As ordinarily performed, this is an ex- 
pensive operation, involving the service of a man of con- 
siderable judgment, as well as dexterity, in order to ob- 


tain a workmanlike job. 
Cc 
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STAMPING FIXTURE 


The fixture shown was designed to be used in the vise 
and accomplished its purpose in a very satisfactory man-. 
ner. The two cast-iron jaw-holders A are pivoted to- 
vether by the pivot pin B. These holders are arranged 
to take the machine-steel jaws C, which are pack-hard- 


ened to resist wear and are dropped into place without 
being fastened, so that they can be quickly removed. The 
jaws are made up with a wide range of openings in their 
faces, to be able to handle any work that may come along. 
The spring D opens the jaws when the vise is unclamped, 
making it easy to remove the work. 

The use of this fixture has resulted in a surprising de- 
crease in the cost of doing a simple operation; a better 
looking product; and the employment of a man of less 
skill for its accomplishment. 

C. F. SYLVESTER. 

Hartford, Conn. 

se 


A Spring Bending Fixture 


Finding it necessary to produce large quantities of the 
spring shown at A, and the point giving the most trouble 
being the bending of the coil on one end so that it would 
agt as a lock for holding the plunger which was placed 
therein, the following fixture was designed and found to 
give satisfactory results. 

Referring to the sketch, C is the base to which is at- 
tached the block D carrying the bushing F, into which 
the spring is inserted. Another block /' is attached to 
carry the stop screw for determining the amount of bend 
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A Spring BenbDING FIXTURE 


for the coil end. At @ is pivoted the lever //, which car- 
ries the forming block J, sliding in the seat cut in the base 
and prevented from sticking by the action of the spring 
at J. 

In use, the spring to be bent is inserted in the bush- 
ing and turned until the end of the coil comes into con- 
tact with the stop A’, when the lever // is brought forward 
until the forming block J is in contact with the stop screw 
S, when, the coil being formed, the lever is returned to 
the right, the finished work dropping into a tray placed 
under the fixture. With a girl operating this fixture, it 
was found that the complete cost for bending these springs 
and assembling the plunger was but three-sevenths of 
what it was when the assembler was required to bend the 
coils with hand pliers as the assembling of the mechan- 
ism progressed. 

F. C. ScRIBER. 

Hartford, Conn. 
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Discussion of Previous Question 
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Correction--Ring and Wire ~~ ' S fan A 
Gage for Measuring Fine- 2 


Pitch Gears should bey 8 dan A 


Is theorrect ane 


\n oerrer, due te erent anees bevomd mv control, LW. Charren 
ppm re nn the article, “Ring and Wire (save tor \Mea- row ne N \ 
r Pine-Piteh (rears. }) Ost), “The micromete! * 
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ettine = obtained by adding to one-half the correct pitel More om the Subject of Tool 


mapieter The sul of Olt half the diameter of the bore 


Inxs one-half the diameter of the wire, the size of wire Production 


ce diese from the formulas givens” should be cor Che arguinent that tool making bas nothing in common 
ea “The measurement over the arbor in the with manufacturing, because of the finer lines of work, 
dloes not affect the problem: of making the very best use of 
a the and equipment 
"—"AVicato The management is often to blame for lost efficienc ym 


cf provicdine. i) a sVstermatic manner, more of the small 


tools and equipment which can be made up by the appren- 
thee bows and kept lanes But cannot each one of us re- 
call instances of where a man was bold enough to grind 
a tool or straighten a piece in a press while his lathe or 
shaper was taking a cut, and how acdimiringly his comrades 
watched him “run more than one machine 7? Is it nota 
fact that the tool maker has lost some of his anthority 


out in the manufacturing 


departments because the tool 
setters and seme Machine dands have caught up to, or 


passed, him in Lnowledge of metal cutting and in making 








time and movements procliee the best results ? 


Such things tend te keep as much work as possible out 


f the toolroom and to hold the wages down, for the 
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. J . <pnple reason that the more the tools cost. the less likely 
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the hole B. The spring wire is caught in the chuck 
at one end, and passed over the pin © and under the pin 
D for a left-hand spring, or vice versa for a right-hand 
pring. In winding long springs, I hold the spring 
wire against the stock A with a piece of oily waste. The 
lathe is started and the coils automatically feed the tool 
along the mandrel. The flexibility of the spring can 
be adjusted by having the pins ( and J) near each other 
on the mandrel, or extended. Sharp bends in the wire 
previous to winding, cause it to hug the mandrel closely 
and make a very tight, rigid spring. When a spring 
right as regards tension, size, ete. It 
That spring can 


is just can be 


marked and placed in the tool storage. 
always be duplicated. 

This tool can be used on the speed lathe or the driller, 
and, at a pinch, good springs can be wound with a breast 
drill, With this tool I bench-lathe, 
springs 36 in. long of 0.050 in. diameter wire on a 0.050- 


have wound, on a 


in. diameter mandrel. 
Pr; a. 


Babar. 
Brooklyn, N. Y. 
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Utilizing Rejected Material 


Several methods of utilizing rejected material were 
suggested by Frank O. Hudson on p. 570, with the gen- 
eral idea of retrieving part of the waste due to rejections. 
The idea is commendable, but there are many reasons why 
the suggestions would not prove successful in commercial 
practice. Probably the greatest stumbling block is the 
human element. 

Consider first the scheme of building automobiles from 
the rejected parts of high-grade cars, Here the human 
element would work in two ways to defeat the plan and 
to injure the reputation of the cars from which the parts 
were rejected. One class of buyers would shower the car 
with praises and brag to their friends of how they had 
secured a car just as good as the Pierlopack but paid 
only a fraction as much for it. This would intlience 
prospective buyers and tend to lower the price of the 
standard car. The other class of buyers would condemn 
the car from every possible angle and endeavor to create 
the impression that a second had been palmed off on 
them as a standard car. As a result, faith in the intey- 
rity of the manufacturer would be shaken and sales 
badly affected. 

The human element would yo back even into the fae- 
would want ao se 
{} 


Lilt 


tory in quest of trouble. Someone 
ond, word would pass back 


lent number of absolutely 


inte the factory and a su 
good parts would be passed 
through to provide the car. Furthermore, the inspec- 
tors themselves would become careless and both pass de 
fective parts and reject good parts, on the theory that 
there was no difference as all went into cars. 

Many concerns Which have tried to dispose of se 
onds by sales, in ways similar to those suggested, have 
had to stop on account of these troubles. Such ditlicul 
ties within the organization were particularly bad) in 
the case of tires, and some of the manufacturers have 
absolutely forbidden the sale of seconds to emplovees, 

The idea of disposing of rejected parts to makers of 
articles of less exacting requirements, is almost defeated 
by the difference in design. To continue the automobile 
as an example, imagine a gear from a Pierce-Arrow, a 
Locomobile or a Packard in a Ford or a Saxon. The idea 
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is just as ridiculous ino other lines: Where would 

re per tedl prert of a S500 evun ’ ' ~~ 
Pole 

I . 


In ordpr to reduce the loss fromm joo thotis, thre ~| 
step is the careful determination of limits and) requit 


ments, in order that rejections miaVv Not in made for a 


parent defects which would in no way alfect the sery 

ability or appearance of an article. Without this) pr 
caution thousands of dollars may be absolutely throw: 
away by rejections for causes which inne wav injur 


the product. ii fact. this Ubtortupate condition wy 


ist. in many plants today. A second precaution, wl 

should be taken in the case of articles requirtne miainy 
operations, is that of Inspecting during the course of 
manufacture rather than after the final operation. — th 


this wav some defects may be caught mm time to be ren 


died. while in other cases the articles can be throw: 
out at onee. thus savine the expense of the rematirine 
aye ratimis, 

Finally, the loss from: rejections can be greatly reduced 
by curtailing the number of rejections. This can be 


accomplished only by a detailed study of the 


Callses © 


} 


rejections, Usually, a very high percentage of the 1 
jections results from oa few causes, Onee the causes 


hao etre can 


ure known, remedies can be applied, hut 


effected as long as the attitude is assumed that ~potta 





tremendous 


Isa necessary evil. That rejections « 

reduced, in fact, almost eliminated. has been deme 
strated by one maker of automobile tires. The skept 
can convince himself of this fact by looking through 


stock of some of the dealers In “seconds? and motir us hi 
few tires he finds of a certain well known make. The 1 
In question is of a d?-tinetive design and is known. to 
What has been ae 
tire manufacturer should not be impossible for others 


c. J \lOnnISON 


mouplished by oa 





practically evervone, 


New York. 


Chart for Compression Pres; 
sure of Rubber Pads 
| Wils much interested in the chart des rile by Cree. 


R. (irannis on )). Vol. 40. and 
chart for a different SPL of rubber pred, The 


O60, herewith submit on 


curves —f 
and # were taken from tests of two qualities of rubber. 





+ —_— - 
- 
3 
~* 
Ciarroor Lovps ror Cowpnession 
the curve P representing the better grade. Curve C is 


that obtained by Geo. RL Grannis and is interposed for 


purposes of comparison, having been plotted from ai test 
tssume., With about a 


pad Soin. by 6A. im. long and. t 


M-in. diameter core through the center. 
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The test pads for the curves A and B were 2 in. wide 


by % in. long, with a %-in. diameter core, this being the 


size most frequently met with. The curves are an aver- 
age of several tests on different pieces of rubber, and, for 
the particular qualities of rubber, have been reliable to 
within about 5 per cent. The pad tested for the curve A 
was a good-quality gray rubbe1 
for the curve B a similar but better quality. I 


served that the poorer quality gives the best results in 


composition, and that 


have OD- 


practice. 

The difference in the form of curves should be 
and also the fact that the curves B and C 
about 1 in. of compression, giving a pressure of 1400 lb. 
The curve B then takes the lead and at 
pression gives an actual presure of 1610 lb. as compared 
with 1540 lb. for curve C. 

This is interesting, 
eter of the test pads was 1 in., 
(more than the area of the test pad for curve B, which 
It is thought the cause of 


noted 
intersect at 


Corn 


114 in. of 


inasmuch as the difference in diam- 
and the area, about 4 sq.1n 
was 3.142 in.). this is the ex 
cessive (for general use) length of the test pad for curve 
[, although, of 
would have some effect. 


rubber 


course, a different quality Oo 


W. H. Harrwey. 


Universal Gear-Cutting Ate- 
tachment 


The illustration shows an attachment for 
Brown & Sharpe No. 2A miller, to cut gears larger than 


can be swung on the regular index centers. 


use on a 


M. 


On p. 338, a similar attachment is described by R. 
Each time the 


Hull. 


change gears on the index head are used, a new mandrel 


This is not entirely universal. 








¥ 











UNIVERSAL GEAR-CUTTING ATTACHMENT 


has to be made to fit the index spindle for the different 


holes in gear hub. 


us is entirely universal, as 


The attachment designed by 
all change gears can be used and also any shop mandrels 
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length. It 
the index 


consists mainly of a gap-angl 


of standard 


plate on which head and footstock are bolted 


one above the other, the rear blank be Ing held betwee 
centers in the usual 


‘} 
Che 


angle plate. 


manner, 
lara 


This is used to hold 


illustration shows a C-clamp on top of the 


the idler-gear stu 


place, but would not be necessary if a small boss were 
cast on the end of the ar vle plate for the capscrew that 
holds the gear stud to screw into. 


the cut a small planer jack 
This attach 


To support the weight of 
was set on a parallel bar on the miller table 


ment has worked first-rate We have cut some larg 


rears and pits h with it, Making the min one cut without 


anv noticeable 


spl ie 
Ie N. Vioor. Jr. 
Oaklan 


l, Calif, 
Pin-Cutting Fixture 
The 


rious leneths. It 


fixture here shown was made to cut off pins of va 
Mr. 


this device will 


has some advantages over Jack- 
127. The 


and are easier to grind and adjust. The tools 


Son Ss, shown on D. tools used in 
last longer 


A are held with a setserew and can be adjusted from 0 to 





5M 
) 
.. elle 





PiIN-CUTTING FIXTURE 


li, in the lengths « 


® in., thus varying f the pins. 

The flat plate is fastened to the small faceplate. The 
tools, of %4-in, square steel, can be ground straight, using 
all four sides, 

Kk. J. PALMER. 


Philadelphia, Penn. 


Vertical Milling Attachment 


In answer to F. P. Terry’s question, “How are the ball 
vot into position in the socket of the crank lev- 
165, I wish to state that the design has 
been changed somewhat. Although the ball cast in the 
the Al 
milling-machine attachment, 
g¢ the ball 


a cap fitted on with bolt and 


joints 
ers?” on p. 
viven excellent satisfaction in 
( rtic al 


mount 


has 
the 


was made by 


crank socket 


mond drive on 
this joint 


the crank 


Ina sor ket hh 
arm and having 
dowel pin on the back side. 


the crank arm mav either be machined 


rhe 


The 


The socket in 


by a spherical mill or bored out cap is treated like- 


Wise, Shims are placed hetween cap and the urm, 


up the wear. 


kK. P. ALBRIDG!I 


these being removed when taking 


Provide) ( 


s to work 
it Wiscon 
the first 23 
The 
not 


A total of $396,354 , was disbursed b employe 
en or the det ients for indus cidents 
tne 


months of 


t during 
1914 
but 


workmen's compe sation ac 


Jan l, 


sin under 


its ation, ending sum 


the 


opel 
in- 
of th 


represents amount paid in 6894 case does 


clude 
amount paid as 


medical expense which average cent 


compensation 
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The Silent Partner 


By 
BERTON BRALEY 


HEN the pioneer starts for the end of the 
world 


To open up lands that are virgin and new, 
When the roving adventurer’s flag is unfurked 
Where never another has greeted the view, 
When the trailbreaker slashes through jungle and 
sWwalp 
And marks a new road on the face of the chart,— 
Without any flourish, or glory, or pomp, 


The quiet machinist is doing his part 


HEN the steamers sail out on their mis- 
sions of trade 


Or the submarine goes on its mission of death, 
When the siege guns burst forth on their vast 
cannonade 
And the air is aflare with the fire of their breath, 
When the weapons of peace or the weapons of war 
Are working their measure of good or of ill, 
The quiet machinist looks on from afar 


And knows they are fruit of his labor and skill. 


OR though it be rifle and transit and chain, 
Or bullets that speed with the swiftness of 


thought, 
Or cannon that number their thousands of slain, 
Machine tools have formed them and shaped 
them and wrought; 
Wherever men work with the magic of steel, 
Wherever they venture, however they dare, 


In peace or in battle, in woe or in weal, 
Written expressly for the 


AMERICAN MACHINIST The work of the quiet machinist is there. 











eed OONUAHeNAEUOENELOUENATOUUEMAOUNNAAU EAA UU nena eed nea aed Mii nnn Min mn mn 





MUTT) 


TTL 


uit 





TOPTTL ATTA 


TT 





AINA 



















5, 1914 AMERICAN 


November 


MACHINIST 











ATONOUOUUUUUUUUUNEUAUUUROUULALAUUUUAULUUOUQUO EG sOU0UQUQUUAOUUAANUOOTOOUASUUAAROOOOUDUOALOUOOOADUAA OANA ESATA 





VOOUULULETULADY GOULET 


Hits 


Editorials | 


tuiin 


A 





EMM MMM MM Ml 


The mechanical-engineering laboratories of technica! 
for exper! 
mental work that they This 
being so, will not someone volunteer to conduct a series 


schools profess to be constantly searching 


might do to advantage. 


of experiments on chains, in line with the suggestion 
al ‘ ~ ~ * ry a 

made by John E. Sweet, on page 517? This sugges 

tion is: 

How would it do to get from some one or several chain 
makers, sample pieces of chain 20 ft. in length, and to cut 
each length into three pieces? One piece from each length 
should be broken in the testing machine and the results tab- 
ulated The two other pieces from each length should then 
be subjected to, say, 10,000 pulls, equal to about one-half of 
the breaking strain Then one piece should be annealed and 
the other pies left as it is Finally, all the pieces, annealed 
and unannealed, should be broken The results would give us 
some fairly conclusive evidence as to whether or not an- 
nealing is desirable. 

The purpose of these tests is stated in the last sen- 


tence of the quotation : It is to discover the effect of an 
nealing upon chains used for service similar to that in 

Authorities far from 
Some that 
chains should be annealed at frequent intervals to pre 
to 
ployees from snapping when lifting and transporting 
loads; others do not that much 
The only path to knowledge apparently lies along 


slings, cranes and_ hoists. are 


agreement on this point. recommend such 


vent crystallization and to reduce the hazards em 


believe annealing does 
vood, 
experimental investigation. 

If any technical school is willing to take up this bit 


should 


of research work, we be glad if they will notify 
us of the fact, so that we may have an opportunity to 
make announcement of it. 


~ 
ae 


When Does It Pay to Change 
Systems? 


What are the conditions that make a system investment 
profitable; in other words, when will it pay to replace a 


working system with a better one?’ To answer this ques 


tion we must balance the results which will be obained 


against the cost of making the change. 


The money cost involved In sVvstem changes Is ly ho 


means the only one to be considered. A far greater part 


of the cost is the energy and the expense incurred in 
Mental 
similar to its physical prototype in its reluctance to a 
change in velocity or direction. When we alter methods 
thought When we 


change them radically, we must come to a full stop and 


changing ideas already formed. Inertia Is quite 


we change the direction of paths, 


then accelerate again. The time allowed to do this has 
a definite effect on the force required. An instantaneous 
change of mental or physical rate and direction of effort 


All Ww 


ing more time for the job, we reduce it proportionately. 


would require an infinite force to accomplish it. 


There is a big lesson here for those who must make and 
direct changes in methods. 

Just as we make energy-changes the criterion of cost, 
we must apply it as the measure of results. The greatest 
asset for profit is the mental energy supply available 


PUVETOVONOOL ALTE SEEDED ON ETNA 
within the organization. With a given number of me 
we may assume that this is a fixed amount, or at least 


one that changes slowly with personal improvement o1 
Part the 
nance of routine, and a part goes toward improvements in 


deterioration. of this is applied in mainte 
product, plant, business and manufacturing methods. This 
latter part is the leaven within the loaf The more ol 
this that is available the more rapid will be the growth 
of both plant and profits. A system cannot add directly 
to the leavening force, but it can take charge of routine. 
and by reducing the amount of energy required in this 
direction, make available an increased supply for im 
provements. 

A machine which indicated a probable saving of 5 per 
cent. in the physical energy required to operate if ovel 
one already in use would be a questionable investment 
A system change, however, which would save 5 per cent 
of the 
he a fine thing, even if its actual saving in dollars were 
The of 


is the amount mental 


would 


mental energy of a number of executives 


criterion value in a svstem ot 


of 


nothing. real 


method energy it will release 
for other work. 


“4 
Influemce of Motor Drive on 
Design 


influences that the «ce 


The demand for greater 


One of the most potent modify 
sign of machines is the economic. 


production and the need for lessened cost constantly ex 


ert pressure upon the designer But other influences 
also act, as brought out in the article of C. E. Clewell, 
on p. 805. 

The viewpoint that he has taken is the influence of 
motor drive on machine-tool design. But he also points 


out that machine-tool needs have had an influence upon 
He quot . 
Mechanical Engineers five 


motor construction. from a discussion before 


the Society of years ago, where 


emphasis was placed upon the need of satisfactory ad 
justable-speed motors for machine-tool drives. Since that 
time developments have taken place, so that today such 
motors can be obtained in a wide range of sizes and for 


One factor in this improvement 
feed 


rhtidh 


all the common voltages, 
has been the development of mechanical speed- and 
built in large 
ol 
Thus, there has been competition between the adjustable 


Both 


These have been 


lev Ces, 


changing d 
bers and applied to almost all kinds machine tools 
speed motor and the mechanical speed-variator 
have grown side by side with the final result that each has 
been brought to a high degree of perfection. 


An of Mr. Clewell’s article 


on yp. compares statements 


interesting part is found 


he 


machine-tool builders and users 


S06. where opinions and 


made by The last com 


ment on the side of the users is significant: 


Machine-tool builders in general have been forced to «es 
sign their machines for motors principally by the users ol! 
machine tools and motors 

This shows that the user is in the position of the ag 
oressor, for he appree iates the advantag 2 aft otor drive 
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and sends the builder specifications requiring this feature 
on the machines that he purposes to buy. 

The opinions in the left-hand column of the summary 
806 belittle the intluence of the motor on machine- 


on p. 
tool design, and do not admit that there has been any 
greater output due to motor application. With this final 
opinion we agree, at least in principle. The motor is 


merely a source of power. We fail to see why any more 
work can be gotten from a machine-tool supplied by power 
from This, of assumes 
that there are the same advantages of speed and feed se- 
Looking toward the future, it is of 


a motor than from a belt. course, 


lection in each case, 
interest to note the opinion of a machine-tool expert when 


he says: 

future is to 
will not 
only be 
and easy to main- 
desired and 


the 
which we 
not 


convinced that the machine tool of 
motor-driven machine in 


Such a 


I am 
be an individual 
gears machine will 
for 
taken 


see pulleys, belts or 
service 


station if 


instant 
from its 


more powerful, ready 
tain, but it 


moved to its work. 


may be 


This is a prophecy and statement of advantages com- 
bined. That it applies to large machines probably no 
one will dispute. Its application to small and medium- 
sized machines is not quite as clear. There are still many 
machines of 


advocates of the group-drive system for 


medium and small size. Their opinions are apparently 
based on very sound technical and economic reasons. 


. 


Imspection of Drawings 


The need of an inspection of shop drawings—not a mere 
is well and truly emphasized by E. H. Fish, 
Che king is a drafting-room 


checking 
in the article on page 
job. It is a step in producing shop drawings 


but the viewpoint throughout the entire operation is that 


hecessa I’\ 
of the draftsman. Drawing inspection can be made a far 
different thing. It can take into account the final purpose 
of the draftsman’s product. It can discover the degree 
in which the drawing fulfills the purpose for which it was 
made. 

Mr. Fish points out that the four common omissions 
on shop drawings are limits, finish, specification of com- 
mercial material, and adaptation of design to existing 
tools. 
eral unfortunate practices: 
the failure to use sections where they would 


In addition, under the head of clearness, are sev- 
The tendency to select non- 
useful views; 
be of help ; 
lines, which can only be traced out in their relationships 
by using a T-square and triangle; and, finally, the ab- 
The Important need of all 


the covering of drawing with a confusion of 


sence of explanatory notes, 
these things may not he appreciated by the checker. The 
degree in which they are present, or absent, can be discov- 
ered only by someone intimately acquainted with the shop 
use of drawings. 

It is not often that a detail of shop work can be turned 
over to a competent outside expert with certainty that he 
can give useful advice. But the inspection of drawings 
seems to be just such an exception. There seems to be no 
good reason against, and there are several good reasons for, 
believing that a helpful inspection could be made of the 
drawings of many shops by an outside expert, one thor- 
oughly familiar with drawings from both the drawing- 
room and shop ends. Peculiar ideas and methods of draft- 
ing, unusual and unjustifiable shop customs, the sins of 
omission and commission indicated by Mr. Fish, could all 
be pointed out by an expert from a careful study of a 


MACHINIST Vol. 41, No. 19 


bunch of drawings. In this case, the opinion held by 
another of any one of us should be helpful. 

There seems to be a legitimate field for someone to set 
up as an inspector of drawings, and he prepared to exam- 
ine and report apon the quality of shop drawings consid- 
ered especially from the viewpoint of the requirements of 
shop use. 


~ 


Federal Aid to Industrial 
Education 


We have expressed ourselves at various times in the 
past in favor of Federal aid to industrial education, but 
always with some feeling that the various schemes which 
have been put forward were susceptible of improvement. 
On page 786, we reprinted the general findings in the 
Report of the Commission on National Aid to Vocational 
Education. We have the same belief as in the past that 
the main object is laudable, but we are still skeptical 
about the details. 

We believe that trade education, like professional edu- 
cation, is for the few with special aptitude, and while 
we feel that this problem of trade education is a long 
way from final solution, .t has been attacked seriously 
enough to prove that something worth while can be done 
in that direction. 

The problem of vocational education for the great num- 
bers who have no special aptitude for any skilled trade or 


profession is an almost untouched field, and one in 
which much experimenting should be done with local or 
private funds, before the National Treasury drawn 


upon. 

Then again, the way in which the commission pro- 
poses to distribute the Federal aid is likely to produce 
an unfortunate effect. The scheme is to reimburse each 
state to the extent of one-half the salaries paid for tne 


Tha 


will be obliged 


teaching of the purely vocational studies or work. 
is, each state, and the schools within it, 
to provide, without any aid from the government, what- 
ever cultural subjects it may deem it wise to offer. This 
will most assuredly have a tendency to drive these sub- 
jects out of the curriculum, and that is dangerous. That 
we need mechanics is true, but we do not need them badly 
enough to justify us in setting about the deliberate edu- 
cation of a class of people who are forever shut off from 
advancement through their lack of a common-school edu- 
cation. 

Qur mechanics are the very ones, if any distinction is 
to be made, who need to have a fair, open-minded and in- 
telligent that around them in the 
social as well as in the business world. We believe that 
half the strife in business is caused by the lack of abil- 
We do 


not feel that we can afford to shut off any of this edu- 


view of all goes on 


ity to comprehend the opposing point of view. 


cation, particularly when experience indicates so strong- 
ly that the boys whose brains have been sharpened with 
their mechanical work, more easily and keenly rise to the 
cultural work which is offered them. 

Another thing that may or may not be a joker, is the 
fact that while the proposed bill provides throughout that 
the directors of agricultural work shall be aided, no pro- 
Vision is made for any aid in the case of directors of in- 
dustrial education. It would be interesting to know just 
why this distinction. 














November 5, 1914 AMERICAN 





SIMULA TEAL HULA 


EY 








LUNEOCUTAVAUETENTAASUTAEAAOAEN EL ADEU SAL ED AT EAGLES TAAL EA OAUTH 


SQNNNANUNNNALUUESL LANA 


SHUT NATITET 


Reamer Miller 


The illustration below shows a reamer miller manu- 
factured by the Hendey Machine Co., Torrington, Conn 

The machine Is provided with a double, or elevating, 
table, the upper section of which is pivoted at the rear to 
the lower section, rising and falling between substantia! 
guides. Provision is made for bolting suitable cams o1 
forms to the side of the table. 
ried by a bracket secured to the face of the saddle. The 


cams and rollers permit continuous fluting of reamers, 


These engage a roller cai 


having both initial and secondary tapers, or with taper 
start and straight body. 

The eight spindle centers mounted on the table, index 
in unison. These centers swing 14% in. The spindles 
in the headstock are fitted with centers and coupling 

















ReEAMER MILLER 


drivers adapted to the tangs of Morse Nos. 2 and 3 taper 
shanks. The ratchet-feed index plate is drilled for 12 
holes, giving 2, 3, 4, Other divisional 
rows of holes can be drilled in place of 12, if desired. 
rhe footstock centers have spring tension and lever release, 
while binding plugs for centers are operated by two 


6 and 12 divisions. 


handles, one on either side of the block. 

For the purpose of centering and holding the ends of 
pinion shafts and similar work, which can be milled in 
unison, spring-chuck equipment can be introduced. These 
They are held 
by draw-in rods, two of which have to be operated by a 
key passed through the ratchet index plate. When so 
equipped, the headstock is fitted with special binding 


plugs under control of two levers, each of which binds 


hucks have a maximum capacity of 7% in. 


four spindles through two plugs and connecting com- 


pression hloe ik. 


M 


AUVNUEAAAUAUALSLEGLGUAGEUOALALOQOUENUDUEALALOLALLLAAAAAaA 


Shop Equipment News 


designed by the Baush Machine 
Mass., 


similar operations. It 
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Semi-Automatic Multiple- 
Drilling Machine 

largest of a line of tl 

Tool Co., 


¢, counterboring, and 


The machine illustrated is the 
Springtield, 


for multiple drilling, reamit 


ot matter how close togethe 


| ? 
(oes 7 


holes may be, for the reason that holes can be split up 


























SeEMI-AUTOMATIC MuLtriepLe-Drintina Ma- 


CILIN]I 


among the various heads, or heavy and light drills can |x 


used, grouping them and giving each the proper feed and 


These groups are shown in Fig. 2 to 3. 
for drilling the fly 


speed. 


The machine was built wheels for 
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Ford automobiles. In this work, there are 81 drilling op 
erations, which are accomplished in a total of 54 sec. In 
the first operation, 16 holes are drilled in the inner circle, 
through about 114 in. of metal, and 16 holes on the outer 
circle, halt way through the same thickness. In the sec- 
ond Operation, the inside 16 holes are counterbored and 
16 holes drilled through with a small drill, 


in 32 counterbored holes. In the third opera- 


the outside 
resulting 
tion, three half-round faces in the hub of the wheel are 
In the fourth operation, nine holes near the 
In the fifth and final operation, five 


spot faced, 
center are drilled. 


holes are reamed. 


Kach of the tools is operated at the proper speed. and 
feed and each cluster is provided with a jig, which is used 
at that station 

The flywheels are placed on a supporting block and 
The counter- 


and no other. 

secured by means of an expanding center. 
bore in the wheel, which is an important part, is used 
to locate the wheel under each jig, a taper leader entering 
it as the jig comes down to its working position. Bo- 
sides locating Ivy the counterbore, a flat dowel in the sup- 
porting block registers between two jaws on the perimeter 
rotation. 
which 


of the jig, securing the wheel against 
The feed 

the correct approach, feed and return, 

travel, can 


is controlled hy a barrel cam, vives 
By means of this 
cam, the hecessar\ feed, or he obtained for 
the various tools. 

The table is rotated ly a Geneva stop, the mechanism 
for which also lifts the table while in motion, carrying the 
weight on a center pintle, which, in turn, rides on a ball 
hearing. The hardened-steel 


locking bolt, which comes into play just before the table 


table has a cam-actuated 


is lowered to its working position. In working position, 


the table rests on a rail, which is carried up inside of 


the flange to protect it from chips. 
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hand the switch and starter controlling the motor and 
on the right-hand a small lever, which instantly stops 
all feed mechanism, including the indexing of the table. 
This makes a very convenient and practical arrangement 
which controls the machine perfectly. 

The machine is driven by a direct-connected, 25-hp. 
Westinghouse motor, mounted on the head and driving 


The machine weighs 20,000 Ib. 


through gearing. 


- 


Imserted-Tooth Milling Cutters 

The O. K. Tool Holder Co., Shelton, Conn., has de- 
veloped recently a line of inserted-tooth milling cutters. 
The illustration shows a slab-milling cutter. The bodies 
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INSERTED SLAB-MILLING CUTTER 


of these cutters are made of heat-treated chrome nickel- 
steel, The 
ilar to the cutters used in the O. K. lathe and shaper tools. 
In the event of breakage, new blades are inserted readily. 


inserted teeth have round shanks and are sim- 





Fic. 2. CLOsE VIEWS OF 

The machine has one central oiling system for all bear- 
ings, with a pump and return to tank in the base. 

Kach head is counterweighted and each, including the 
that is, any spindle 
different 
would be a regu- 


spindle cluster, is interchangeable: 


cluster may readily be removed and a cluster 


substituted. On other work, this head 
lar adjustable head of the Baush type, therefore, the ma- 
chine is not so special as it would at first glance appear. 


In the feeding position, the operator has on the left- 


Drituing CLUSTERS Fie. 3. 


Combined Screw Plate 

Butterfield & Co., Inc., Derby Line, Vt., have recently 
developed a combined automobile scTew plate, which Col- 
tains complete, in a hardwood case, taps and dies, stocks 
for holding the dies, and a tap wrench. 

These plates cut the S. A. E. 
regular V-thread, or the U. S. standard. 
duced in all the various assortments, cutting from 14 to 1 


standard, and also the 
They are pro- 


1h h. 
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By FE. 
SYNOPSIS 


friction that so often exists between the shop and drawing 


This paper points a way to overcome the 


The jour chief STS of OMISSION mn making draw- 


room. 
Ings are: Leaving otf limits. failing lo specify com 
mercial sizes of material, forgetting to mark finish, and 
paying no attention lo bhe fools in the shop. 

One of the most prolific sources of inefficiency in a 


machine shop is its drawings. In one place the drafting 


room may dominate the shop: in another the shop may 1g 
nore the drafting room. In either case there is friction 
and loss. 

The object of this paper is to see if there is any way in 
which this to 
all concerned. 


friction can be reduced with satisfaction 


A drawing may be said to be an order to the shop show- 


ing what to make; and a route sheet, an order how 


to make it. 
and equally valuable function—it 


The drawing, however, should have one other 


should be an accurate 
record of what was made. 

That it 
who makes the drawing must know 
the shop. 
ticular, or if the exigencies of the case call for changes, 
he should know More 


over, there should be some way of checking his work to 


the 


Is voing on in 


may perform all these functions, man 
what 


If his drawing is wrong in the slightest par 
it in unmistakable terms at once. 
know if he has made promptly the needed changes. 
Changes may not be reported to the drafting room for 
a number of reasons. The shop may have made a mis 
take, and to save a casting or a string of castings a change 
is made in another piece and, because no one Is anxious to 
own to the mistake, no report is made. The machinist 
may have been snubbed by the draftsman and, therefore, 
This attitude is due to the im 
aginary advantage that an educated man has over an 


afraid to report an error, 


uneducated one, draftsmen, as a class, being better edu 
Too the latter's 
English results in the substitution of profane for descrip 


cated than machinists. often lack 


tive adjectives. The outcome is that the man whose sé 


lection of adjectives is the better ordinarily wins, even 
though his arguments altogether wrong. The 
very first point of attack, then, should be to give the ma 


may be 
chinist a better opinion of the draftsman by giving the 
draftsman a clearer idea of the machinist and his limita 
tions. 

When a drawing is once made, even though we may 
there are two 
the mat 


have arranged for its correction, if wrong, 
possibilities that may destroy its value: that is, 
who made it may have been incompetent or careless, or the 
system under which it was made may be wrong. 
Draftsmen come from all sorts of sources, but enough 
from technical to 


Technical schools teach drawing today, as they 


schools dominate the 


of them 
trade. 
did vears ago, when. machine shops were filled with men 


come 


who had mechanical intelligence. Drawing has been call dl 
a universal language sO long that we have come to believe 
that it is. As a matter of fact, there have been so many 
conventionalities introduced that the language of draw- 


*Address 
Machine-Tool 


convention of the National 


Condensed 


given before the 
Builders’ Association 
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eform in Shop Drawings 


Hl. Fisu 


ing is, like English, swallowed up in its slang. Anybod) 
start a altv. There i 
peculiarity that 


Brown XS! 


can new convention : 


there is no pen 


’ 
nave 


scarcely a shop that does not 


sOTii¢ 


identifies its drawings. Even arpe give the 


Roman numerals. 


Laon hnical 


number of threads per inch in 
The thir that 
draftsman, should get firmly fixed in his mind, ts 


first the green man, or an 


that 


the men in the shop are no longer mechanics exclusivel) 


but that modern system has made it possible to wive em 
ployment, at wages that compare favorably with those 
paid to mechanics. to a Vast bo«ly of Me who would 


} 


otherwise be on the bread line. Drawings must be made 
so that these It may 
draftsman, but it is worse for the shop if the drawings are 
not with the they 
the Interpreter and 
waste time that he 


nen can read them. be hard on the 


made utmost possible clearness. If 


are not, then foreman must act 


is 
might spend to better advantage in 


other ways. 


Nor is it necessary for the draftsman to assume, be 
cause he has made his drawing clear and accurate, that 
| 3 <a BY 

— B { { } 
r + F a > _ \ & 7 
I ae 
(CO) ) 
a 
4 ~ CT D r 5 
ot | 
- } 
| vA» 
{ > 
| } sit 
= 
2C/. FALL MACH A FIG 4 
vrrP 
FIG.1 FIG.2 FIG.3 a 
ReErorM IN Suop Drawinas 
there is nothing further for thi shop to concern its If 
about. More Improvements have originated in the shop 
than in the drafting room, and probably always will 
for even the draftsmen who come from the shop lose the 
shop pornt of view and acquire that of thi drafting roon 


Chou 


Probably we have not demanded Irom thre 
draftsman. We have accepted him much as we have the 
stenographer. We do not expect that her notes can be 
read even 1y\ the next virl, and if she rises to the heawglht 


dictated, 


draftsmat 


that we 


the 


the 


surprised 


of using same technical expressiol 


we are and gratified. Just so 


who realizes plainly what he is to delineate is 
to that 


his mind and, 


utt rapt u 
what is in 
His 
clin Hslolis, 


His chief 


cobweb al 


an read 


ets to put it on 


prone assume evervolr else ‘ 


therefore, for 


<ins of omission Include ne 


paper, 


Cssar\ CWe, 


finish wanted, 


specification of material and of 


of 
dotted lines that mean nothing without a triangle and T 


sn commission Is the introduction of a 


square with which to follow them across the drawing. 


Tue Four Cuter Sins or DrarrsMEN 


usually made. 


1 is shown a simple collar, as the drawing ts 
It appears to be a fairly complete drawing, 
but it is impossible to make ten collars that will be cor 
We may happen to realize that our 
but 


rect as dimensioned. 


reamer is a thousandth under size, we cannot afford 
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to bUY a new ohne tor these ten collars, concerning Whose 

use we know nothing. So we send upstairs to know 

if it will do to have the holes a thousandth small. The 


reply back that if the holes are smooth it will be 


all right, and as we have to make the shafts anyway, they 


COMES 


don’t see why we care. So we know that a thousandth 
small in the hole will be all right, but we do not know 
how much more would go. 


SHOP CONSIDERATIONS 


Then we look at the material; if it was only cold-rolled 
steel we could chop the things out on the screw machine 
in no time, but, of course, the pattern was made and the 
castings were in the shop before we heard of the job. 
So we call up again, and we find that the steel will be all 
right but that they never heard of doing such a thing. 
Then we chase around for some steel and we find that all 
we have is 1144 in. and 134 in. Then we wonder why 
the outside needs to be 1, in.. SO We gO up ourselves this 
time and find that this outside diameter must fit snugly 
into the surrounding atmosphere, and that it will be all 
right if we use any size stock that we happen to have and 
just run a chip over it. 

sy this time we know better, because we got a glimpse 
of the assembly drawing and we saw that the collar goes on 


a little shaft, to which it is secured with a pin. The 
only jig we have for drilling pin holes in collars any- 
where near this S1Ze, takes a Lys collar. We get that 


changed, and while we are there we try to find out how 
near to size the thickness must be and what character 
of finish it should have. It seems the thickness may vary 
a sixteenth, if necessary, and that the outside should be 
polished, with the corners neatly rounded, and the sides 
trued square and left without polishing. In fact, that is 
the only thing about the job that requires care. 

In this one simple piece we had the four chief sins of 
the material was 


not given consideration from the shop point of 


omission: there are no limits eviven, 
view, 
the kind of finish was not specified, and no attention was 


paid to the use of tools already available. 


Limits AND TOLERANCES 


There are still many shops where limits are not used. 
We should not deceive ourselves about that. They turn 
out good work and lots of it, but they cannot do it with 
the class of men with whom the larger shops are being 
filled. 
and they must fit each part to its place. 
nothing has beaten the assembly drawing with dimensions 


They must hire machinists to do machine work, 
In such a shop 


If a man gets an assembly drawing of a planer head and 
what he is doing is turning the swivel, he knows at once 
that a considerable variation from size is allowable: and 
if the part is one of the miter gears, he knows that its 
hub must fit freely enough so that, if no one oils it for a 
The operative, working 


not stick. 


from a detail drawing, cannot be expected to know these 


year or two, it will 


things. He must make a piece or do his work on it, and 
if must be inspected in the light of the orders which were 

If he was told to grind a shaft with a tol- 
'/ ooo Clther way, he can expect to have it ac- 


cepted whether it fits or not, because it can be shown that 


given him. 


erance of 


the fault was in the hole rather than in his work. 
If no tolerances are established, then, of course, 
he does not use them; 


the 
draftsman is not to blame if the 


system, or lack of system, is to blame. 
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MATERIAL AND TooLs FROM STANDPOINT OF THE SHOP 


Then there is the failure to consider the material, as 
well as the finished product, from the standpoint of the 
shop. While the shop may be expected to have the best 
information as to what it can make a thing out of in the 
least time, that information should be in the hands of the 
drafting room in as complete form as possible. Likewise, 
information should be in the hands of the drafting room 
as to the limitations of the shop equipment. If a drafts- 
man specifies a thread 45g diameter 5 pitch, when thi 
nearest tap on hand is 434 diameter 4 pitch, there should 
at least be an inquiry. 

If the draftsman had known that the tap was avail- 
able, he very likely could have varied other details so as 
to have used it. If the drafting room calls for a shaft 
two inches longer than the longest lathe in the shop will 
take, it may he possible to turn it by taking out two of 
the tail bolts and sliding the tailstock over the end of the 
bed, but, 4f a way could have been found to get along 
without those two the shaft might have been 
turned with some degree of efficiency, instead, of having 
to nibble off the stock. If the draftsman had been given 
full particulars, he could have avoided this, but if he had 


inches, 


no information except what he could get by going into the 
shop on sufferance, he could not be blamed. 

There is another thing that is the fault of the system ; 
that is, the conflict of ideas as to what the designer should 
do and what belongs to the draftsman. <A designer, be- 
cause he hates to get into the puttering end of it, is apt to 
be a poor, as well as an expensive, detailer. It is eas) 
for him to sketch the larger and more important parts 
then to turn them over to the draftsman with in- 
structions to fill in the details. The filling in may be 
the most important thing of all. A good idea may be all 
that makes a machine possible, but it is attention to de- 
it can’ be made at 


and 


tails that determines whether or not 


a profit. There is need of some man, intermediate be- 
tween the designer and draftsman, who can decide manu- 
facturing details. He would provide for oil holes and 
grooves, keys and setscrews, and the hundred and one 
little things that make it possible to utilize the idea of 
the man higher up. 
Use or Norves 

Take no chances that drawings will be misunderstood. 
If there is no agreement as to conventionalities, drop 
them. If a drawing fails to express your meaning, try 
English. 
mirror finish, say so without abbreviations, but not simply 


If you want a piece turned and ground to a 
“all over.” If the piece is good enough rough-turned so 
that it will balance, say so and prevent the machinist from 
wasting time on it. If it must be in running balance, tell 
it before anyone asks or forgets to ask. Look over any 
drawing that has been sent out of the home shop, and the 
number of notes penciled on it will give you an idea of 
the value of English to the machinist. Don’t be so afraid to 
use it; look at every drawing from the point of view of 
the man that wants to show you up. What else can he 
make that the drawing will excuse ? 

In Fig. 2 is shown a piece *4 in. diameter flattened on 
each side to ;@ in. 
it is misleading in that there is no danger sign; it is as 

You are 
diameter. 


The drawing is correct, but 


across. 


bad as a railroad crossing without a sign post. 


sure to get a hundred pieces with shanks 7% 
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This required another view, a bottom view with full lines 


only, and it needed a note to the effect that the sides ar Current Prices of S} OD Ma- 
flat. Dotted lines are an invention of Satan, valuable o1 terials and Supplies 
to the man that made them. ‘Take Fig. 3, how can a : ey 
one guess, without a drawing board and T-square, w ° 
the dotted lines mean? <A cross-section on AB and a nd tis ~~ he quoted at the following ‘ t the point 
other on CD would have simplified matters. Machinist sic alias | | ah 
like cross-sections and so do other workmen. An arc! ) 4 1913 
tect uses little else except for elevations, his floor plat ‘ ox 0 naam 8 eet : ' $ + $ 0 $15 ; 
and his details are all cross-sections. Don’t be too literal oo nee, nee See Tt 
The tool post in Fig. 4 is literally correct, but it is liable ¢ Pittsburg! 11% 
to be misunderstood and you may get a piece turnes MISCELLANEOUS METALS—NEW YORK 
small at A. A cross-section added would fix things. per pound—— 
Copper, electrolytic (carioad | 7 be 17.00 
SUMMARY pos 0). 25 1. 25 42. 50 
one oi ° 4.65 
To sum up this rather rambling paper, let me suggest Copper sheets, base 16.50 \7 4) 22 0) 
(a) That the advent of large numbers of operators nea hen........ 2°75 12 S7] ie 37) 
and the changes in methods of manufacture during t ass sheets. the te 4 ~ 
Solder al (ease lots) , Qn ii 


past few years have made a totally new demand upon t 


TS. 
- 
77 


FROM JOBBERS’ WAREHOUSE, NE OR 
drafting room. : : ws Soe 


ry , t-¢ ts ar 
(b) That technical-school graduates, who are apt te — steel angles bas 5 wes ‘ 
: ] Steel ‘T ba “ 10 
have considerable influence on drafting-room methods Masehi ‘a as is 


are also apt to be inefficiently trained in modern sho 
: : TEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
methods. : 
Cents per pound 


(c) That instructors of drawing have not been sul No. 28 Black 2.60 2.70 3.00 
ficiently informed of the new requirements in drafting Nos. 22 unl 34 1 ' 24 2 5 
rooms. No 16 Bile 20 Bla 10 0) ) 

(d) That the public schools should teach machin No tow 2 = an 
drawing in a thoroughly mechanical way to all boys who + + Ne ; - yo 
show any aptitude along mechanical lines, with emphasis No. 24 Gal i ' 
on neatness and good lettering. COLD DRAW N STEEL PRAPTInG Pr a to consumers 

(e) That a drawing should constitute an order and a prices per foot are ‘ ir , 49 1 in., 8.08e.; 1% f 
record, and to that end: it. ite a. oe. _ , , = 

| It should be followed implicit] n the shop or r OLD METALS—The following prices are quoted: Heavy 
turned for correction : and, tien 8 75e. sae tna Ela: Gee al wa 8 iT Gees 

2. Requests for correction should be made in writ ; ae 

MACHINE BOLTS are gene 1oted to consu 
and in form to be filed away 1 accepted, so as to const 60 off the list price, but in tl of st dy custor 
tute a check on the draftsman’s ability. at 66% tine tallowing aoe pric FP ge yo a aa - 

(i) That the shop should keep the drafting roo italia 
posted as to its possibilities and limitations in the wavy o Lengt , % ’ 
tools and machinery, and its preferences for materia ton =" Se : : 20 698.08 
from a manufacturing point of view. -% In 0.708 =+oe + 92 1.76 9-49 

(zg) That ver) few boys should be encouraged to ente1 My 0.81” 0.99 rh vi 7 43 
drafting as a trade, unless they are willing to work fora 4, STANDARD PIPE. continues unchanged, The following 


considerable time in the machine shop, where there shou 





most certainly be some man in charge of details with a oe 6.4 , a) 
“ 2§ to 6-1 7s Ha 
thorough ky owledge aa shop work, preferably gained i 7 to 12-in (4 
a nurbs: vf shops. At these discounts the net prices in cents per foot are 
(h) That freer use of English notes, supplementir wry Galvanized Black Galvanized 
er ; j-in 2 3.45 24-ir 2 87 ix O4 
the information given by the drawing, should be encour l-in 3.57 5.10 s-in 16.83 23.71 
' 13 183 6. oO $-i7 23.08 33 70 
aged. 1 }-in 5 87 8.25 Smit ‘ 15 82 
2-in ’ 7 77 11.10 6-in } 
_:wnammninmnmnannininnun muni unauninnainmnnn , DRILL ROD sells to consumers at the following discounts 
3 Third grade, 60 secor< grade, 40 off and first rade, 
: a Te - > TAY ~ . of 
: PERSONALS COKE—Standard furnace coke sells at $1.60@1.70 fo1 
Z : prompt shipment and $/.70@1.80 for future contracts Or 
B consasensensnnsnssousnsunssnsnesosenssnsstocsensenenssnesssnssnsecsessnecee - : EE wt i2-hi foundry coke far *uture shipment $2.20@2.30 is de 
manded, and on contract 32.35 @2.50 
i é ” P ice i ni ibe é rs as eneral mon * : 
Walter fF Pri , for a in r of years past — ANTIMONY—Prices bave advanced, Cooksons’ selling at 
superintendent of the foundry department of the Henry R Sy Chinese a 15i%e¢ and Hall*tt’s at 17 


Worthington Co., Harrison, N. J., and an occasional cor SWEDISH (Norway) TRON is sold to consumers in ton lots 
tributor to our columns on foundry subjects, has established t $3.40 bas In smail lots quotations are mads it $3.75 
consulting office as a foundry mechanical engines t and $4 


Chureh St., New York, N. ¥ , iLDING WI'‘E--Prices remain unchanged as follow 


H. A. Sutliffe. for nine years master mechanic and chief Pound 
electrician with the Bully Hill Copper Mining & Smelting Co., 4° ind 0.08 
Winthrop, Shasta County, Calif and for the past two years No. 8 nd No 1.095 
master mechanic and accountant with the La Grange Minin No ’ > 2. 
Co., Weaverville, Calif... has purchased a half interest in the 125 
Marine Iron Works, Eureka, Humboldt County, Calif ind will No. 14 and 135 

; No. 18 16 
take charge of the mechanical end of the business \ n ) 
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New and Enlarged Shops 
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METAL WV ORKAING Oo. P. Ward, Johnson City, Tenn., will establish an automo- 
bile machine shop and garage to be known at Ward’s Garage. 
NEW ENGLAND STATES Fire, Oct. 21, damaged the machine shop of Logan Pedigo, 
Glasgow, Ky Loss, $5000. 


Fire, Oct. 22, destroyed the main building of the Andros- 


coggin foundry, Auburn, Maine. Loss, $25,000. The Beecher-Fowler Mfg. Co., 140 South Third St., Louis- 


' “ ville, Ky., is in the market for a milling machine, lathe and 
E. C. Bump, Wilton, Maine, has started the construction of power saw. E. Beecher is interested, 

a two-story, 50x60-ft. garage on Main St. : 

: t s F The Kentucky Revivo Battery Co., Louisville, Ky., plans to 
\. W. Brunell, Nashua, N. H., plans to erect a machine shop establish a factory for the production of an electrical device. 

on Otterson St Harry W. Embry, Embry Box Co., 16th and Arbegust St., 

Fire, recently damaged the plant of the Roberts Iron Louisville, is interested. 


r 2 ‘. j re ass oss, $2000. . — 
Works, Cambridge, Mass. Loss MIDDLE WES' 
Fire, Oct. 23, damaged the automobile repair shop of The Flanner Water Tube Boiler Co. will construct a plant 
George A. Lowell, 672 Davol St., Fall River, Mass. Loss, $9000. in Akron, Ohio. D. D. Flanner is Gen. Mer. 
George F. White, 660 Middlesex St., Lowell, Mass., plans to Mannot & Sacher, Canton, Ohio, will build a garage on the 
erect a reinforced concrete garage to cost about $8000 site of the old Reynolds homestead at Market Ave. and Sixth 
st. S . <stimate ‘Os 20,000 
Roland Harthorn, New Bedford, Mass., plans to erect a - Ww Eafimated cost, $20,000. ; 
reinforced concrete garage at 51 Bonney St. ; The H. Pening & Sons Co., manufacturers of iron forgings, 
; , i _ “ is having plans prepared for the construction of a 49x89-ft. 
B. H. Chapin, Springfield, Mass., plans to erect eo 53x103-£t. addition to its plant at 1113 Gest St., Cincinnati, Ohio. 
" re ace 'a : i > »eti ‘ > . ‘ ; SSO0O a2 x 
brick garage on Vermont St. The estimated cost Is 4 ; Fire, Oct. 12, damaged the plant of the Donaldson Art 


Sign Co., Ninth and Sycamore St., Cincinnati, Ohio. Loss, 
$50,000, 


J. H. Shepard has secured a building on West Railroad St., 


R. F. Payson, West Roxbury, Mass., plans to erect a ma- 
chine shop on Willow St 





The ige » Estate Torcester, Mass., is having . : : " : : 
The H. H. Bigelow Estate, Worcester, M spracty, is | , a Elyria, Ohio, in which he will establish a plant for the man- 
plans prepared for a_ three-story, 50x125-ft. garage to. be ufacture of sheet metal products 
constructed on Commonwealth St., for the Stanley Motor Cat es age the: “i : a , : . . 
riage Co., Central St. Bldg. The estimated cost is $30,000. H. rhe Newport. Rolling Mill, Newport, Ohio, is considering 
H. Tyler, is the Arch plans for extensive improvements to its plant. 
rae f ea . ae es : ~— . ¢ The Newport Auto Service Co., Newport, Ohio, will con- 
, 7 he Morgan ging & _ h, cg Ad anee. sanmmnenetere ad struct a garage on York St. at an approximate cost of $10,000. 
ae springs, Is having plans prep: , ; : H. P. Butler is Pres. and Frank Fahruble, Gen. Mer. 
a on . r : 
2 ’ ; : Fire, recently damaged the plant of the Warren Plating 
The Navy Department, Navy Yard, Newport, R, L, has had Co., Warren, Ohio. 
plans prepared for the construction of a two-story, 54x420 iene are helne ee ; >. a a » the 
‘ = , ‘ , . : i ans ; gz prepared by Walter Rachaels, Youngs- 
a a . ‘rete ac > . y ‘ . . 

+ yotneeresd ~ hat machine shop. Work to be done by the town, Ohio, for the construction of an addition to the plant 
NAVY epartmen of the Cuyahoga Falls Hollow Staybolt Co., Cuyahoga Falls, 
The Southern New England Telephone Co., New Haven, Ohio. C. W. Welsh is Pres. and Gen. Mer. of the company. 
Conn., will receive bids for the construction of a one-story, The Alexander Spreader Co., Lebanon, Ind., has_ pur- 
58x125-ft. garage on Liberty St chased the plant of the Coldwell Mfg. Co., Columbus, Ind., and 

: ieee ee ee will increase the capacity of the plant. Manure spreaders and 
MIDDLE ATLANTIC STATES other farm machinery will be manufactured. 
, : ett > ge ry The contract for the construction of a plant for the U. S 
The Ritter Dental Mfe. Co., 406 West Ave., Buffalo, N. Y., Bs : a . Sal ee Hs f 2 " , “ ery 
has awarded the contract for building a one-story addition Needle Co., Huntington, Ind., has been awarded. Noted Oct. 
rhe Lek ate. pind Canandaigua, “) e~ can + epee os The Puritan Machine Co. has awarded the contract for the 
enamel ware, has awarded a contract for building an ad- Cematruction of a oiant ot Detret. tick Esti ted cost 
dition, 60x200 ft. to its factory Noted May 28. $40.000 a ph a Ss . 4Stimated cost, 
ices Rroe . P r Y. are i ra garage 40x80 e+ =<" ; ’ 
_ Briggs Bros., Cortland, N. Y., are building a garage 40x A 50x175 ft. garage will be constructed on the site of the 
" y . — Grand Rapids Taxicab Livery, Grand Rapids, Mich., which was 
The Falconer Iron Works, Falconer, N. Y., plans to erect destroved by fire. 
> 2 ‘ " se as ac . ho f rarage. . ‘ . P P . o 7 
a 32x100-ft. addition to be used as a ma hine s Lop and 8 rag J. H. Rempis, Grand Rapids, Mich., is having a 50x100-ft 
J. Sklar Mfg. Co., 133 Floyd St., New York, N. ¥ (Borough brick garage constructed on Front Ave. 
of eT a Se eet surgical instruments will erect C. W. Crawford, Los Angeles, Calif., and others, are con- 
a four-story RELOEL. FAC ns : : . templating the construction of a plant at Lansing, Mich., for 
The McRea-Ford Garage Co., Schuylerville, N. Y., has the manufacture of a new type of suspension spring for 
awarded a contract for a two-story and basement 44x86-ft. automobiles. 
gurage. . as eas : The Enterprise Brass Co., brass founders, Muskegon 
The Westchester Lighting Co., Tarrytown, N. Y., will build Heights, Mich., is preparing plans for the erection of an ad- 
a one-story repair shop. ditional plant 
The Trenton Municipal Hospital, Trenton, N. J., has The Justrite Mfg. Co., manufacturer of hardware special- 
awarded a contract for the construction of a garage ties, will construct a five-story factory at Southport and Haw- 
The Haslop Vulcanizing Products Co., Johnstown, Penn., thorn Ave., Chicago, Ill. Estimated cost, $100,000 
has purchased a site in Coopersdale, a suburb, and plans to The Continental Can Co., 4619 Grand Ave., Chicago, Tl. will 
erect a new plant. build an addition to its plant to cost $48,000. J. Burns is Arch. 
William Freihofer, Philadelphia, Penn., will build a two- The St. Louis & O'Fallon Ry. contemplates the construc- 
story, 69x115-ft. garage, on Filbert St tion of a machine shop and roundhouse in East St. Louis, I. 
McClintock & Weaver, Philadelphia, Penn., will erect a W. E. Dubenbostel is Supt. 
one-story garage, at 608 West Upsal St The Wausau Foundry & Machine Co., has been _ incor- 
Smith. Drum & Co., Philadelphia, Penn. is having plans porated by J. Howarth, Albert Kraatz, and others, Wausau, 
yrepared for a one-story machine shop, at Allegheny Ave. and Wis., and will establish a factory for the manufacture of 
wawrence St. The estimated cost is $15,000. patented feed mill equipment. 
oO. R. and Frank Minnemeyer, Pittsburgh, VPenn., have Toh > THE SSISSIPP 
awarded a contract for the construction of a garage at 1443 WEST OF THE MISSISSIPPI 


Shady Ave. to cost about $25,000. The Des Moines City Ry. Co., Des Moines, Iowa, contem- 

Fire, recently damaged the plant of the Pennsylvania Fur- plates an expenditure of $250,000 for constructing a car barn 
nace and Stove Co., Warren, Penn The plant will be re- yee repair shop. F. M. Harris, Des Moines, is Treas. and Pur. 
- . . a 4 . . Agt. 
built ‘ . 

The Eastwick Motor Co., 120 West North Ave., Baltimore G. A. Tomlinson, Duluth, Minn,, will build a garage on 
Md., is building a three-story addition to its garage. oo Ave. rhe estimated cost 7 aay eee 

ter SP ‘kei re , -e, Md. ill build a brick garage. 1e St. Louis Screw Co., St. souis, Mo., is building a man- 
aia po el ; | Rae ~ Baltims toath’ Bethel St to pool aad ufacturing plant in North St. Louis. The estimated cost is 
$15,000. . as : oe oo $2,000,00. Noted April 2 

WESTERN STATES 


SOUTHERN STATES : 
E. FE. Pascoe, Phoenix, Ariz., will erect a commercial gar- 


Fire, Oct. 21, destroyed the garage and repair plant of E age and machine shop at Central Ave. and Van Buren St., 
T. Williams, Union St., Danville, Va Phoenix 

P. R. McCrary, 21 faldwin St., Chattanooga, Tenn., will Riley Parlet, Pomeroy, Wash., plans to build a commercial 
establish a factory to manufacture on ice machine which he garage and machine shop at Pomeroy. 
has patented The plant of the Holt Mfg. Co., manufacturer of harvesters 

The Illinois Central R.R., Chicago, IIL, will equip a round- and motors, Spokane, Wash., was recently destroyed by fire, 
house and machine shop at Dyersburg, Tenn A. S. Baldwin with a loss of $100,000 The plant will be rebuilt. H. B 


is Ch. Ener. Kershaw is Me: 
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Inspection in a German Ball Bearing 
Factory 


By Il. Hermanns 


SY VOPSIS—Rhigid inspection follows each step in the Liv races ro to the Inspection room. The Inspection oO 


manufacture and (ISS¢ mbly of the components, Standard The ma hined Darts is pertormed with Shap limit rave 
sap and le noth gages are used extensively. These are whi hy ure req lt ntly tested, wha. Whel worh, correctesr 
checked reqularly with the aid of Johansson gages. Thi liris testing and repair of the gages is performed i 


/lirth minimeter and Zeiss height gage are also used a special measuring room equipped with adequate meas 


. j . . . } 
lor direct wWmeasure ments. All mspectton instruments ai UrTINnY appliances, 


. : . 2 
checked from time to lime on @ measuring machtne, whitci SNAP GAGES 


reads to 0.000004 in., at the Imperial Laboratory of Tech- In Fig. 11 hown a snap gage, the width.of whi 
‘ . Is Sho a shi rave, ie ( 


nical Tests. s being tested with Johansson standard gages, The 
ae : rage is fastened ma older, T e standard raves are Vel 

Balls and races are tested for defective pileces from the fied from time to time in the Imperial Laboratory of Te 
lirst operation on, Between each of the several operations : l Tes , 


*Mechanical Engineer, Berlin |" ( raves are rough adjusted yy peehing and tiie! 
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Fig. 1. TestTiNG SNArp GAGE WITH Fig. 2. PrenNING A GAGE IN A SpeciAL FIXTURE WITH 
JOHANSSON BLOCKS Urrern Movasie Pony 





Pia. 3.) Testing ExXvrernal Fig. 4. Testing INTERNAI Fig. 5. Tesring Groove IN 
(iROOVE GiROOVI Turvstr Ract 
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As shown in Fig. 2 the yage is placed between 


lapped. 
two points and opened or ¢ losed by light blows from the 


upp r movable culided point of the peening fixture. 


The widths of the races are measured by ordinary gages 
turning and by vages after grinding. Of 


during 


slap 
i 


espe ial portance also is the testing of the grooves. For 





Fig. 6. CoNCAVE GAGING 
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Fig. 8. Testing ror WABBLE 


this testing, small disks with knife edges are used. 
The disks are attached to a sheet-metal holder. Figs. 3 


and + show the testing of the grooves of an outer and in- 
her race, while ig. 5 shows the testing of the groove ofa 
thrust race. 


The depth and diameter of the grooves for the inner 


races are tested with bladed snap gages, while the groove 
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depth of the outer race is inspected with gages having an 
adjustable, or collapsing, spacing piece. For determining 
the bore of the races, limit plug gages are used, 

The seat surfaces of spherical lower races of thrust bear- 
ings and the mating-seat plates are tested with templates, 


6 and “f 


as shown in Figs. 





Fic. 7. Convex GaAGIna 
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Fig. 9. TrestinG ror Stipe WABBLE 
The allowances permitted in the manufacture of these 
bearings are as follows: 


FOR RADIAL BEARINGS 


Bore, + 0.0002 to —0.0004 in 

Outer diameter up to 2-in. diameter, 0.0006 in.; up to 
6-in. diameter, 0.0008 it 

For larger diameters, 0.0012 in. and upward as the 
size increases, 
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Fie. 10. Testing Axtat Movement Fig. 12. Trstine tur DIAMETER 


; FOR THRUST BEARINGS in various forms of application. The minimeter, as is 
Outer diameter, +O.006 to 0.0012 in., according to size . : . 
Bore, 0.0002 to 0.0004 in Known, has a feeler lever which permits a measuring ac 
Height of simple thrust bearings, +0.002 i: 
Height of double-acting thrust bearings, 0.004 in curacy of O.QOOOQO-4 in. 

The finished bearings are tested for wabble. In Fig. 8 


s shown a wabble-indicating apparatus to determine the 


to Tle hore The race to te 


Tests of random samples show that a very small part of 


the finished bearings reach the limit of the allowances 
parallelism of the grooves 
mandrel held between centers 


ahout 75 per cent. keep within a third of the guaranteed 
measured Is placed on a 


allowances, 
Che centers of the minimeter are brought to the middle of 


turning the arbor with the race. the de- 


Hirrit MINIMETER ; 

the groove. By 
For testing the final dimensions of the bearing and its ition from parallelism of the groove to the bore may be 
components, the Hirth minimeter has given good service read on the scale. The same apparat shown in Fig, 9, 











Fig. 13. Zeiss Hetaut GaGe 


Fig. 11. Dramerer-MEAsvuriIne FIXTURE 
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is used to determine the side wabble, if any, of the fin- 
ished bearing filled with balls. According as the inner or 
outer race turns or is held fast, the side wabble of the 


ball hearing can be determined. 

The axial wabble, or thrust, that is, the displacement 
of the inner race with respect to the outer, is practically 
not of so great significance as the radial wabble. 


ments in the shops have shown that a slight axial clear- 


ance does not prejudice the durability of the ball bearing 
In general, a clearance of 0.002-0.003 in. may be regarded 
as advantageous. ‘This fact, is important because many 
users of ball bearings want them to be as free as possible. 


DETERMINATION OF WABBLE DIFFICUL' 


The correct determination of wabble presents consider- 
able difficulty, since even a moderate pressure on one of 
the races suffices to produce distortion in the bearing which 
considerably affects the data of measurement. It is, there- 
fore, necessary to balance the weight of the race and part 
of the measuring apparatus. In Fig. 10 is shown an 
apparatus for measuring the axial movement. The bear- 


ing to be measured is placed between two conical disks 
_= 


— 





Fig. 14. Measuring MAaciine 


and clamped fast. The outer race of the bearing is fast- 
ened by three clamp screws, and the indicating dial is set 
exactly to the center of the axis. Then, by means of disks, 
the weight of the inner race with the conical fastening 
disk is counterbalanced in such manner that the pres- 
sure upward and downward is completely equalized. The 
number and weight of the disks to be used are contained 
ina table. The dial accurately indicates the axial move 
ment. 
MEASURING DIAMETERS 

In Figs. 11 and 12 is shown an instrument for measur 
ing the diameter of the bearings, and by which at the same 
The in- 


strument has the form of a snap gage and has in the mid- 


time the cylindricity of the races is read off. 


dle a movable supporting surface, which is set in accord 
ance with the diameter of the bearing or race to be meas- 
ured. One of the two points, or centers, has a coarse ad- 
justment by means of an adjustment screw, which en- 
gages on holes 0.4 in. apart, and a fine adjustment by a 


Experi- 
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micrometer screw. The result of the measurement can be 
read off in the usual manner and the roundness of the 


outer race directly determined. 


For ball thrust bearings, however, in addition to the 


bore and the outer diameter, the height of the assem- 
bled bearing must be measured. Since, for example, ball 
thrust bearings in their form of double-acting bearings, 
consist of five superposed components—with two more 
parts if they have seat plates—the allowance for these 
bearings is somewhat more liberal. The height-measuring 
apparatus is similar to that with the Minimeter. 
Zeiss Herauvr Gaar 

The Zeiss height gage, shown in Fig. 13, serves to de- 
termine accurately the diameter of balls and races. It 
takes the place of a measuring machine, especially in 





Evastic TEst 


Fig. 15. 


measuring races or balls of small diameter or slight wall 
thickness, and has an advantage over the measuring ma- 
chine in that the points, or centers, exert a pressure of only 
0.22 lb. on the piece that is being measured, while in the 
measuring machine there is a pressure of 9 to 11 lb. The 
measuring range of the instrument shown is 4.2 in.: the 
scale is in 0.004-in. divisions, the fine-reading drum with 
microscope permitting reading measurements to + 
0.00004 inches. 

With the measuring machine shown in Fig. 14 is at- 
tained a practically absolute accuracy, if it be considered 
that differences in length of 0.000004 in. play no part 
whatever in practice, and even temperature variations pro- 
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luce much greater errors in the dimensions of the several 


parts relatively to each other. This precision of meas 
urement is obtained by connecting the movable screw, in 
tended for holding the object to be measured, with a metal 
diaphragm acting upon a colored liquid, which it 
The 


1 


diaphragm is so great that even the 


forces 


sensitiveness of this 


up in a graduated glass tube. 
expansion of the ob 


1 


touching it with the 
height of the liquid. 
the temperature of the measuring room is kept at 68 


a 
1a 4 
ic. . 


ject caused by finger is Immediatel 


indicated by the So far as possible, 


Evastic TEs1 


In Fig. 15 is shown a device to determine the elasticity 


and the freedom from defects of ardened races, Phy 


races are let fall from a determined lx ht upon a smooth 


steel plate, so that those containing 
fail. This drop test 
of the mechanical lal 
proof that the 


flaws or fire cracks 
a 


will forms an efficient complement 


oratory investigations and gives a 
4 ] } 


material is perfect after hardenin 


By the foregoing description, it should be clear that in 
making these ball bearings very close limits are the rule. 
llowever, the limits for bearings for precision measuring 


ind astronomical instruments, are very much smaller 


| 


These can, in fact, be made with an ac 0.0000 


in. For ball bearings to go in other kinds of machinery, 
] 


the previously stated allowances are quite adequate ; since 
tself 


in machine construction considerably wider allow 


ances generally prevail. For example, in boring castings 
f lathe the 


0.004 in. 


headstocks, allowance is from 0.002 to 


The Relation of Bolt Tension 
to Wremch Pull 


By James F. Honan 


During the planning of a new machine, it be neces- 


ane 


sary to determine the holding or pulling 


power OL ore 
I 
stock. 13 thread 


nary 14-1in. black steel bolts, taken from 


per inch and used without lubrication. 


know what pulling power would be exerted by these bo 
when the nuts were tightened under the leverage of a 
structural steel worker’s wrench, by means of which powe 
is applied 10 in. from the center of the nut. 

Clamp bars were arranged, above and below a platton 


which, and by 


ale, by means of 


tested, pressure was exerted directly upon the weight 
platform of the scale. The load limit of the scale wa 
1000 lb... and with two bolts. one on either side of t 


scale, there would be 500 Ib. carried by each bolt 
maximum load. 

The 
lifted, 


beam vibrated readily as the wrench was moved to ai 


bolts were tightened evenly until tl 


then a 


pull made on a sing 


Was 
To determine the amount of pressure exerted upor 
. 
slight 
a bit of 


fast at that pornt. 


iro. 


the wrench, a notch was filed 10 in. from. the 


’ 
around 


Next. a li I 


nut and stout cord was looped 


center of 
the wrench and made 
and tied to a cord to prevent the 


to the wrench. The 


string was selected, 


string breaking where it was fastened 


moved 


by a direct pull upon the string 


wrench was then 


at right anvles to the wrench, and the string was w 


twisted, strand by strand, until a point was reached 


where the remaining portion of the string would harel\ 
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turn the wrench without breaki 


maer 1 oven On 
upon the scale beam 
Determinations were mac nt way, up to 500 
per bolt, the maximum load possible wit] The wuh 
clamp Then the strings \\ id stand to pu 
00. Oo 00 Ih were sted bv add 
weight tight Nt b it, Wi roke unde 
ead loa The brea ra four 0 be alme 
exact] 1 Ib or ¢ } ron ) eo oon eact wolt o 
The scak ean | l tf wa ( that for heht 
vis. u e! mdition ow} 1. the bolt stres 
vas LOO per pound o rr I ipplied to a lLO-1 
wrench n the nut ¢ 1 lien it i> threa 
TESTING Our Bours UND} CREASED LOAD 
l‘o test out the bolts lis, The scale 1 
oF org showh b \ C4 the steel cla ) 
irs arrahyved dlayvoha i ‘ 1) 4 SCule iat 
. 
' ' ? 


al | a 
~ - - 
} 4 
> 4 
N 
te he . | 
od 
“ 2 S 
) 
; | 
fe‘ } 
} 
| 
(>) . P| 
= nual aul 
: ry 
{| 
ba j a } 
| 
~ a , 
Ae ~ _ ARRAN f Rs FOR 
ARRANGEMENT OF APPARATI m Bour-Tenston ‘TEs 
orm to distribute the load. wi e the other clamp bar Was 
lIs¢ isa lever of the third orce with the arins + in. and 
?0 in. long, respectively. as shown by Fig. 2. 

\ 4-1n. rod was arranged a shown, passing throug 
the clamp bar and a stout hardwood stick placed under 
eath Tle floor } | show \ i“ nile of nmieces of eold 
rolled were Drhte underneat the upper le er as show! 
to prevent possible Ol ) The sé rolls wert 
ranged ery carefull nt } 1] nnd %0) tie distance iron 
the rod t} rouv! wl ch the load Vas applied 

Che strings, whi ere used for pulling the wrench 
were replaced by a sp Da lanes \ slight notch was 
emery ground in the wrench handle 10 in, from the 
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center of the bolt, and the pull of the wrench was made at 
right angles thereto. A little ridge of soap was rubbed up 
along the graduated scale on the spring balance, and as 
the pull was made on the wrench, this was sheared off by 
the index pointer, thereby recording the maximum pull 
exerted upon the wrench during any test. 

The scale would be set to an even number of pounds, 
the rod screwed up until the scale beam came up, then 
| The wooden 


the soaped spring balance would be used. 


blocking under the 5:1 lever on the scale permitted the 
beam to drop, and the scale beam was again brought up 
by another slow and careful pull on the wrench, this time 
through the spring balance with the soaped scale.. The 
reading, indicated by the shaved-olf soap, Was entered 
against the scale beam reading for the indicated pull 
on the spring balance. 

Unfortunately, the available spring balance only reg- 













istered 24 Ib., therefore it was necessary to fit a small 
70 
rt | | J ft ft] 
65 +—+—_t 
60 » 
55 | /2 Pitch;second test 


lubricatedafter loading 


to 5000/b)....' 
























e 
hol 
¢ 50 
& 4S} tch; yf 
Se 4 ricated, 
= 40} —3 Pitch lubricated; # (finished nut) 
ae) (hot pressed square f 
= 35 rough nut} 4 
Q K 
~ 30 | 
Cc 
re) | 
= 25 ; 
oa | 
— ?0} } 
o* | i 
+ } 
F 15 
10 | Dt-bh R 
V ; The -oret cal re. lat ion betwee. - / 
+ 4 
forces,without Friction 
t a 
| 2 Prtch Bolt 
0 —— i i SS J 
0 1000 2000 3000 4000 5000 6000 
Any Mace Total Load in Pounds on 4-in. Bolt 
Rig. 3.) Cuarr StrowinG Resutts or Tests 
piece of pipe over the 10-in. wrench used. This wrench 


was of the variety used by iron workers in erecting steel 
rames, having a handle formed like a drift pin, and the 
pipe extension was slipped over the drift, driven tight, 
tO in. from 
the center of a nut placed in the wrench jaws. 
the chart 
lubricated, the 


and another groove ground for the scale, 


herewith, 
other 


Several sets of tests are given in 


one set with nut and washer well 


without lubrication, as this was the condition under which 
n the machine which was 
Other 


the nut and rod must be used i 
being designed and for which the tests were made. 
lines upon the chart show the force which would be ex- 
erted by the screw and wrench were there no friction, these 
lines were calculated by the usual formula for screws, and 
is the force applied at the end of the wrench into distance 
traveled by power end of wrench, 20 & 3.1416, and di 
vided by the pitch of the screw, ' ;, in. 

A glance at the chart, Fig. 3, shows the actual force 
exerted by the 4%4-in. bolt when dry, when lubricated, and 
as it would work without friction, and it will be noted that 
the friction in the and nut 
sumes almost exactly 90 per cent. of the force applied 


unlubricated screw con- 


to the \ reuch. 
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Stress upon the %4-in. bolt was run up to 5000 Ib., and 
to the surprise of all concerned, the bolt did not break. 
The pressure was then released, the nut and washer lub- 
ricated with cup grease, and the test repeated. It was 
found that more strain was required at the wrench, as 
shown by the broken line on the chart. 

It is supposed that the reason that more wrench force 
was required for the lubricated than for the unlubricated 
screw was due to the fact that the screw had 
verely distorted by its first trial, as indicated by the full 





been se- 


line in Fig. 3. 

Upon completion of the test, it was found that a bolt 
with 12 threads had unwittingly been substituted in 
place of the 13 pite h to be used in the machine, therefore 
another rod was pre pared, with 13 threads, and another 
test made, as indicated by the small circles in Fig. 3. It 
will be noted that the wrench force runs a good deal higher 
with this bolt, instead of lower than with the 12-pitch. 
This was a surprise, and in casting about for a reason, 
it was found thaf the bolt cut 12 thread had been 
fitted with finished and squared hex nuts, while the bolt 


with 13 thread was fitted with hot-pressed, rough, square 


with 


huts, 

The threads of each bolt were apparently of the same 
degree of smoothness, leaving the difference in power re- 
quired by the two screws to be laid to the difference in 
the nuts, the manner of their being squared up, and so 
as to bear more or less fair upon the threads. 


Ol, 


= 


Rim for Magnifying Glass 
By A. PILLING 


The illustration shows a rim for a magnifying 


] 
lass, 


made of Y4-in. round leather belting grooved to fit the 
of the lens. The ends are flattened on the inside 
14 in. diameter when fastened with rivets or 


be 


so us to 








ia) 
| 
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Section B-B 
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Section A-A SectionC-C 


Rim ror MAGNIFYING GLASS 


leat cement. This makes a neat. handle. <A 
magnifying glass rimmed in this way can be dropped 
from any reasonable height without breaking the lens, 


as it is below the surface of the leather, which protects 1t. 


very 


ner 
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The Bonus System as Applied to 
British Automobile Work 





, ’ " ’ 
By Frep H. CoLvin 
— . _ , p ; : ’ P n ’ , ’ 

SYNOPSIS The ratue Oo SHO] records and the ctear- about 4 pel cent.. ft Ss fA y CCT Cire ke to 6 
ness of comparisons by means of draphic rt iris, are ( eent, tor the week of \l 7 ) ‘ m™ 
he rif ; Alia . } T , ; } { ] ) 
MWOUdgHLE OUL th This tnstance, percentade of ae i¢ iin ( s «le ! ( P| ( 
working times as againsi time for selling up an i these charts Is made ¢ ‘ ‘ ment , 
lime, shows ¢ raclly what the machines are doind. ki 


more inte re sting are The ¢ harts Sfp) 1) go work spore ) AUTOM ATIC M ACHINES 1914 
. a 

grinding and the scraps for four years on six-month a | |Fesruary MARCH APRIL 

Crades, These are tacts ] T are foo ttle Anown t} - | 28 4 

most shops and u wh have a greater bearin on ) [ a 

SILO DP methods an lon the lhvidends than may be bwiaqine 

Nimilar data from other shops woul he extremely 4 


leresting and alluminatina 


Napier & Son, Ltd., Acton Valk 
attention has beet 


| 


ana 


shops of 1). 


the 


London, carel 


In 
ven to Thr q CSLiol 


of management bonus, as well as to the planning of 


work. I am indebted to their manager, E. 


for the charts and data tr 


showing how their s\ 


plied, 





‘ The first chart shows how the departmental bonus 
the machine shop is kept track of; this is referred to as ‘ik 
lepartment .1, in Fig. 6 It OWs e averag lus 
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- 
lal em 
Peed 0" h N 
\ ‘ s 
: } 
/ Fig. 1. Cuartr or DepartTMENTAL RecorpDs 
— | ! 
earned in this department week by week for the first three y - 
months of the current vear. The lower ne shows 1 ) @ 
amount of bonus earned each week, and indicates that “€ : 
this began at 18 per cent... dropped to about 16 the s ; ; 
ond week, then rose to 22, and has practically maintain 1G. 2 ;oNUS Pap ro For . Kacn DEPARI 
this rate or better up to the end of Mare! 
The horizonta line at 22 is the average bonus 
this department during the previous six months t! ‘ I ] . months « 
being used as a basis of comparison for the current p ti 
riod. It shows a consistent production with an averag ” 
of perhaps 25 per cent. as against 22 for the previou Pn Fo : = 
six months. 1d on to t e is als 
The top of the chart shows the amount of work done emal onus, W is the cha 
on bonus in this department, indicating an average « \ a = ! ( the ave! 








S41 AMERICAN MACHINIST Vol. 11, No. 20 


actual working time, while the Lester, evidently also 


wnus earned by the men in the foreman’s department. 
The upper line shows the workmen’s total bonus and the on a long run, shows 96 per cent, actual working time, 


lower line the bonus paid to foremen. Departmental the remainder being out of action for some reason or 





efficiency is shown on the horizontal line, while the fore- — other. 

mams bonus is given at each side, Taking the efficiency of Jumping to the week of Mar. 4. we find the Alexander 

the department on the horizontal line and running verti machine working but 29 per cent. of the time, with 

cally to the foreman’s bonus line, shows the amount of ee ee ee ana 

bonus he receives for any given departmental efficiency. f 1914 | 
ee at 


Continuing this to the upper line shows the amount of de JANUARY | FEBRUARY | MARCH APRI 

















partmental bonus received by the workmen for the same zo] bm 4 7 ha oly w a pls i 
efherency and the relation between the two. The depart 19 | Ss See ee ? o 
mental or workmen’s bonus is based on the Halsey prem ‘a | ry re H 
lum bonus system, where half of the time saved goes to 7 rT i} 
the man and half to the employer, Thus, at 100 per cent. ca | r| 
efficiency, the bonus paid to the men is 25 per cent. each re] 
man being paid according to his individual job. Assum a | i 
ing LOO per cent. efficiency for the whole department, Wwe f | "| 
find the foreman’s bonus to be 10 per cent. As will S | ] —.| 
be seen the workman’s bonus begins at 662% per cent. and i +H 
the foreman’s at 80 per cent. efficiency. The average de HY : ry ] 
partmental bonus week by weel was shown by the chart HOt nama ti} 
in Fig. 1 A 
| 
| 9] 
\UTOMATIC Screw-Macuine Recorp | 7] 
o | 
In Fig. 3 is shown a chart for keeping track of three 5 | ; 
automatic serew machines, these being, respectively, an 4 | 
Alexander, a Herbert and a Leste a The different mark- 3| 
ings represent actual “working” time, “setting-up” time, at 
and “out-of-action” time, respectively, as shown. Begin | 
ning with the week of Feb. 18, we find that the Alexander lo Tf JT TT] 
machine has a trifle over 55 per cent. actual working time, ; - " . 
about 15 per cent. of setting-up time, and was out of ~---=Denotes monthly average for past 5 ye ee 


action 29 per cent, of the time. The Ierbert machine 


Was evidently on a long run and shows lOO per cent. ig. 4. Ciartv SuOWING WoRK SPOILED IN GRINDLN« 


1i910~ 1914 SCRAP CHART 
SIX MONTHS AVERAGES 
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nearly 70 per cent. of time charged to setting up, and 
only a small portion actually out of action. A some- 
what similar condition prevailed with the Lester machine 
during this period, while the Herbert has 15 per cent. ol 
setting-up time and about 33 per cent. out-of-action. 

It must not be supposed that 
sarily means any defect in the machine, as it may easily be 


“out-of-ac tion,” heces- 


owing to a lack of work suitable for that particular ma- 


chine, waiting for tools, 


or a dozen other causes which in 
no way reflect upon the machine itself. This makes a 
good way of keeping track of machines, either automat 
or otherwise, and a similar record kept in almost any shop 
Nor 


machine as much as 


would be sure to show rather startling results. 


would these necessarily reflect on the 
work for the machine and 
] 


on the method of selecting the 


keeping it supplied with raw materi: 


rHE SCRAP 


Keep TRACK 01 


Napiel res ords are 


scrap 10 


Another interesting feature of the 


the charts which keep track of 


£ 1914 


the amount of 
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for nact ear 


weekly average 


—-———Denotes monthly average for past / year Antacwwsr 


Fic. 5. Torai SPorLeED IN THE Sop 


the different cd This, in the case of such a 


chart as shown 


aartments. 
n Fie. 4, 


terial spoiled in the grinding department, given in pounds 


l 


indicates the value of the ma 


sterling (which will he translated as SH for ease ol com 
parison ). 

The upper straight line indicates the 
Th fluctuations 1n the 


somewhat 


- 
weekly avera 
for the past six months. 


of material spoiled are startling until we cor 


sider that this must depend largely on the kind of wor! 


in the department during a particular week. One spoile« 


a much greater 


probably MmaK NY 
Even at the h 


S45 


crankshaft, for example, 
total than 50 


however. there is 


piston pins. ehest po 
than 


averag 


worth ot Work spotter 


less 


in any one week, the for the previous six months 
being in the neighborhood of S13 per we k. 


In Fig. 5, we have the scrap chart for the whole plant, 
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pting the drawing olfice, and we 


nere 1s about S150 per 


Week, 


Here again is a suggestion for records which would be 
:' 


not only interesting but extremely valuable in the aver- 


ve shop no matter what the product might be. Records 


of this 


where the records are kept by departments, as In this case, 


kind give a definite basis 


ior tmprovement;, to 


it enables the manager to put Nis finger on the weak spots 


without delay. It also prevents much waste of effort in 


attempting to improve departments where the total value 


of the waste is comparatively small and in neglecting 


pieces would big 


1ew } 


those in which the saving of a pay 
returns. 


ly 
the 


1 Fig. 6, it is shown that this is no new departure for 
Napier Co., as they show a scrap chart in 6-month ay 
L910, Here, the different cde part 
both by letter and n\ thr 


crages dating back to 


/ 


ments are indicated names of 


the foremen: this includes the drawing olfice as well as 


a column for miscellaneous losses. It will be noted that. 
with few exceptions, there is a ‘downward tendeney in 
ie total loss of each depariment, the most consistent de 
crease being shown in the first column. There are, how 


record oO] this ATG 


department fairly with 


ever, SO Many tactors entering into a 


} 


ie to Judge an) 


that 1t is Impossil 


out knowing all of the attendant circumstances. 


Taken altogether, the charts show an attention to rea 


vital that is highly commend 
1] 


abvie, 


manufacturing statistics 


Lathe Work 
By EK. H. 


isu 


mM 
Che cutting oOo} metals seems so slow ils 


COMPS 


with the cutting of wood, that the comparison has bee 
lmost odious, It Is as CXasperating to vo Irom a cabinet 
shop to a machine shop, as it is to ride a bicycle whe 


the neighbors are automobiles. 


fore ly | 
Added to the seemingly unnecessary slowness of the 
cutting speed, has been the necessity and difficulty of re 


producing sizes. The larger part of the machin 


oper 


tions ina cabinet Shop are millin Cuts, in which the cut 


ters last a loi Gg than occasional touch 
Latlv 


item. In the machine 


time without more 
small 
lath 
and the 


a deg 


Ing up. work in wood-working shops is a 


other hand, th 


shop. ol tive 


is the Important machine in pornt of numbers, 


WOrk required of it must be duplicated with ree O 


accuracy that the wood-worker would not recognize 


} 


These two problems of speed and accuracy of duplica 
have been the sources of an evolution that is unique in 
mechanical procedure, 

The first step in rapidity was ft flooding of the worl 
with oil or soapy water, which was practiced in the earliest 
high-turret lath 


tool, 


eun and pistol factories. Then came the 


once set, beret 


These 


VV th) the advantage ol bringme il 


to its orivinal setting whenever desired. tools wer 


not very rigidly held, but they were used for work that, 
up to certain limits, was well held. that is. bar wo 
of short length. So much time was consumed in settin 
he tools and getting accurate forms and sizes, that no on 


dared to push them to their logical limit, but they 
to nibble off sto k. al dd. 


wert 
used with a copious supply o 
cooling liquid, they turned out a considerable amount of 
Rapidity of production was attained by making 


] 
WOTkK. 


the machines automatic and by having one operator tend a 
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number. This made a considerable capital investment 
necessary not merely in the machines and floor space used, 
but in the power wasted in the countershafting. 

The next step was the flat turret lathe, now made by a 
number of manufacturers. The essential merit of this 
was not in the flatness of the turret, but in its 


a much better support to the cutting 


machine 
which gave 
tools than the older turret, not merely because the in 


SIZC, 


dexing ring was larger, but because the diameter of the 


turret was increased without moving the cutting tools 
further from the center until they were supported directly 
by the carriage, The largest 


advantage of the flat turret, however, was not the turret 


instead of overhanging. 
at all, but a scheme of reversing the direction of the cut 
and beginning work on a long piece near the chuck and 
working away from it. The other advantage lay in a 
system of tools that were easily set and adjusted. 

There still remained, however, the single tool cutting 
at one time, and the single piece being operated on, and 
the entire stoppage of work while the new stock was being 


fed into place. 


Tri ForMING TooL 

The next step in point of development was a growth 
of the already old forming tool. Bicy le hubs were made 
at great expense from drop forgings by engine-lathe meth 
Beyond 


ods. 


We paid $150 for very ordinary bicycles. 


| turret-lathe job, 


chucking the holes, they were not a 
neither were they an engine-lathe job, but they lent them- 
finely to a forming tool carried on the heavy 
cross-slide of a heavy turret lathe. This had all the effect 
of a multiplicity of tools working on the piece at once, 
That was the first 


step in performing more than one operation at a time. 


sf Ives 


in fact working all over it at once. 


Forming-tool work is especially adapted to bar work, 
because it is so rigidly held because tool can 
easily be held with equal rigidity. It is not so readily used 
on castings or many kinds of drop forgings, as the form 
desired in the finished machine is not structurally strong 


and the 


enough to stand holding or machining. 

People began to look back at the old machine-shop 
method of performing one operation on one piece after 
another in a lathe on The tool 
for all and each operation was performed under the best 


centers. Was set once 
conditions for speed, depth of cut, and feed that the lathe 
and the machinist could afford. This method was really 
ver) effective, because it divided the tool-setting time over 
as many pleces as the tool would stand up to, and the oper- 
ator did not hesitate to push the tool, as it was an ordi- 
nary lathe tool that he could grind himself in short order. 
The wasteful part was the stopping of the lathe and the 
putting in and taking out of the work for every opera- 
tion on every piece. This was helped by using two dogs, 
so that the new piece Was dogged and ready to be slipped 
into place as soon as the previous one was out. It is need- 
less to say that this method was more effective under piece- 
work conditions than daywork. 

This method still involved the single cutting tool and 
the stopping ol work between every operation, on every 


piece for a considerable time. 


Muuti-STatTion LATHES 


1 


The next moves have been offshoots from this point: 
first, the multi-station lathe, which, however, is more of 
lathe in which 


a chucking lathe; second, the automatic 
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all tools are cutting at once, but there is a stopping of 
work between pleces to allow of the new one being put in 
place. These machines so far have been second-operation 
machines. ‘The first type of machine is essentially a num- 
ber of machines arranged in a circle around either a hori- 
zontal or a vertical axis. The tool-holding heads do not 
revolve around that axis, but the work holders do. One 
station for the work is opposite blank in the tool-holding 
battery and is for the operator to stand at to take out 
the finished piece and put in the stock. One essential for 
the success of this type of machine is that the time 
required to feed it shall not exceed that for the longest 
operation, also all operations require the time of the slow- 
est one, which last drawback applies to all but the old 
engine-lathe method. 

Kach work-carrying head can have a different speed, 
however, so that if the longest operation is a wide cut on 
a small diameter, it can be speeded as rapidly as desir- 
able. This machine can be arranged to take any kind of 
cutter desired, either a plain lathe tool easily reground and 
The machine 


is expensive, for each is practically six machines on one 


set by the operator, or a forming tool. 


frame, but it does more work than six machines could 
do with one operator to look after them, unless the work 
was of a nature to allow of an automatic work supply. 
\\ hile this Tha hine has hee Nn developed along the line ofa 
bar machine and a chucking machine, there is no vital 
why it might not be developed equally well for 


reason 


work on centers or on a mandrel. 


Work Surrounpep By Toots 


The other machine is one in which the work is sur 
rounded by cutting tools, each performing its work and 
getting back out of the way independently of the others. 
It has most of the advantages of the forming tool and some 
additional ones without having to be limited to work which 
in itself is structurally strong. It has the disadvantage 
that the work can run at but one speed for all operations, 
because all operations are going on at once. The time 
for the whole piece in most cases should be the same as 
on the multi-station machine, except for the time spent 
in changing work. There will be cases, however, where 
the long operation is a wide face or long stem of small 
diameter, where it will be at a great disadvantage along- 
side the other machine, unless there is some way that the 
tool holder can be given a revolving motion in the op- 
posite direction to the work so as to get a reasonable 
cutting speed. This, however, would complicate the pres- 
ent simplicity of the machine—one of its strong points. 

All the principles of. this machine are applicable to 
a first-operation machine and there is no reason why it 
should not be used for that work: in fact, it is in disguise, 
for many turret-lathe jobs are already rigged to carry 
as many tools as possible in operation on the work at 
once, and with success. 

Here we are then, with a split development which, with 
the use of high-speed steel, has made possible production 
at rates that even a few years ago would have seemed in- 
credible. What is the next move to be? Is the large ma- 
chine, the combination of six machines all adaptable to 
easy setting up, to be the machine of the future, or is 
it the little single-spindle machine carrying a multitude 
of cutting tools all in operation at once, or is it to be some 
machine not vet heard of that will give us continuous 


4 


production not limited by any present considerations: 
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Assembling and Testing Operations 
im Making Motorcycles 


EDITORIAL CORRESPONDENC! 


SV NOPSIS—Firtures to test the accuracy of the front 
fork, connecting-rod, and frame are shown. These tools 
are made with indea pointers which show when the de- 


J 


sired accuracy ts obtained, the parts having to pass a 


riqul inspection before being accepted, (rages used for 

lesting the minor parts used on the motor also show the 

same require ments as to accuracy. An assembling firture 

for wheels uses a multiple chuck. which obviates much 

ol the handworh nNeECESSATY unile r the old pie thoad. Vie Wes 

BL the motor and finished motorcuye ‘ assembly depart 
} 


ments are shown and give some tdea of the fae lorys ca- 


pacity, 


The illustrations give some idea of the fixtures used in 
testing the parts, and also of the finished assembly, of the 
“Indian” motorcycle. The inspection at every stage is 
rigid and the equipment for it thoroughly up-to-date. 
These machines are built by the Hendee Mfg. Co., 
Springtield, Mass. 














through the holes in the fixture and fork ends as shown 
in the illustration. The swinging arm / shows another 
aligning pin which is used when testing a different style 
of front fork. 

In Fig. 2 is shown the gage that is used for testing 
the alignment of the connecting-rods. In the two ends 
of the rod are placed the hardened-steel arbors A and B 
The arbor A is then placed in the V-block C and held 
down with the strap 2), as show) The arbor B is 
placed on the two blocks # and the two hardened 
pads which are attached to the inside of — the 
lingers / rest against it. The index part of the fingers 
ests on a graduated scale which shows the variation, if 
any, in the alignment of the connecting-rod. Tension 


springs G hold the finger pads in contact with the arbor. 


SHAPING HaAaNote Bars 


Kio > shows thie fixture which is used for shaping 


the handle bars. The bar A shows the two pipes 


— - 4 
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Kia. 2. ALIGNING Fixture ror ConnecTiIng-Rops 











Fig. 3.) BENDING THE HANDLE Bar 


Fig. 1 shows the fixture used for testing the alignment 
of the front forks. This is placed with the head tube A 
in the blo k BR: the cover (' is dropped down over it, 
being locked with the clamp DP). The parallel wedge Z is 
then placed under the fork members and a wedge F of 
similar construction forced over the top, thus holding the 
fork in the correct position. 

The fork ends are then straightened by means of a 
har in the blocks G until the locating pin HW can slide 





Fig. 4. Tue Finisiep Bent HANbdLE Bars 


cut to length and attached to the knurled gripping piece 
BL. The assembled pipe is then he ld in the fixture C, the 
jaws D) being forced against the pipe, which is then bent 
to the shape of the fixture which is the desired contour o 
the handle bars. Fig. 4 shows a pair of handle bars which 
have been bent to the correct shape in the fixture. 

Fig. 5 shows the fixture which is used for testing 
the shape of the handle bars. These are held in tly 


clamp fixture A, the cover of which is ly ld with the wing 
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AM 
Fig. 5. Testing Suare or HANpLe Bars Fie. 6. Atienrne Frxture ror FRAME 
nut LB. The handle is then shaped until it sets between gages are made with pointers set over graduated seales. 
the pins ( and rests on the pads D. The tubes are then straightened until these pointers reg- 
Fig. 6 shows the fixture used for testing the alien ister zero, when the frame members are in perfect align 


ment of the frames. These are located with the block ment. 


setting into the fixture at A, and a pin fitting at B, the 
surface at C being gripped in the screw-operated vi-e-jaws 
as shown. The side of the tube is then held in the swing- Some of the gages used on the smaller parts are shown 
ing clamp D. The rear part of the frame is thus held in Fig. 7. The gage A is used for testing the thread on 
the two-speed shaft, which is of the Acme type. The gage 


Some GAGES FoR SMALLER PaArRTs 


firm and in perfect alignment. 

The bar £ is then placed through the head and the 8 is for testing the relief valve, one of the parts being 
testing gages F, which are made with open ends, are shown at C. The next gage D is for testing the exhaust 
brought against the arbor. The opposite ends of the cam /. This gage tests the teeth; it is located from the 





| 
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Fia. 7. GAGES ror SMALLER Parts Fig. 8. SpLrIntne MACHINE For Cams 
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Fic. 9. Crvuck ror Truinac WHEELS Fic. 10. Hanp-Truine anp Buripine STANDS : 
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center hole and the projection on the side, the hole fitting 
over the pin and the projection fitting into the V-block 
on the left side of the gage 

The next gage is for testing the teeth of the magneto 
gear, one of which is shown in front of the tool. The gear 
is located by the hole in the center, which is at the cor- 
rect distance from the teeth cut in the pad G. 

The last gage // is for testing the internal magneto 
gear, being used in a manner similar to the one previously 
dese ribed. 

Fig. 8 shows a machine made at the factory for splin- 
ng the keyway in the cams. These are placed on a ce! 
ter stud and held down with the clamp A, which is oper- 
ated by the lever B, made with a cam surface. This sur 
face exerts such pressure on the clamp that the inner 
end will hold the cam securely. 

The slotting tool C is carried at the lower end of the 


ram, Which is made with an eccentric, to produce the de- 





te 
4 
T 





Fig. 11. View or Motror-AsSsEMBLY DEPARTMEN' 


Uh u ( Oush uy arr l on i ria \\ is 
cated by three dowels as sho l bhese dow sa mn ‘ 
with a shoulder, a 1 Washel them oOo 
top of the bridge ( . ew ‘ When ft 
wheel is thus set up, the chuck jaws, which act in un 
are operated by the handle ¢ 


The m jaw 5, £ 


centric to its hub. When it n this 1 er, it is 
only necessary to tighten up the spokes and it is found 
that much of the wheel truing, wl Vas necessal 

the older method of hand t iwoided. 

Fig. 10 shows, at A, the stand ) ing up { 
Wheels pr ous tl l ! 1 om | 
shown in Fig, 9. The hub of 1 wheel is placed on tl 
arbor # and the spokes Te the holes of the rin 
and hub, being fastened by th ts re il e be 
on Which the stand rests. The wheel builder thus is abl 
to handle the assembli erat i. minim 
time, 

After the wheel has been 1 ( Vv i met ls 1) 
Fig, 9, it is trued by hand o | ~ ( Che whee 
shown in the illustration has been hi; trued and th 
tire mounted reac) for assen roan thy motoreycle: 


In Fig. 11, there is shown a portion of the motor 


} 
| 


lepartment, 


T C hel pases are hel nh VIS@s, 


assembly ¢ 
as shown, which have a « to enable the motor 
to be turned around to any position at the desire of th 
assembler. The parts of the motorcycle to be assembled 
are drawn from the stockroom and, as the various part 
are made to gage and also inspected for accuracy, the 
motor is built in the shortest time and at a low cost. 

The system of checking and inspection also insures in 


terchangeability of the parts, which can be used et any 

















Fig. 12. ASSEMBLING THE Morors ON MACHINES 

sired travel, and driven by the belted pulley dD. The 
depth of cut for the tool can be adjusted by the table 
slide, the handle F being used for this purpose. When 
fine adjustment is desired, the micrometer setting F’ is 
used. The machine shows lines of good design and is well 
low cost. 


made, producing work accurately and at a fairly 


s shown at G, 


One of the cams which has been splined 


BUILDING THE WHEELS 


In Fie. 9 is shown a chuck which has been used with 
vreat success when building the wheels. The spokes are 
first put in and loosely attached to the hub and the rim 
of the wheel. The hub is then placed in the center of t 

fixture, being located by cup bushings, the lower one 2 


fixed and the upper one A operated with the han 


Fig. 13 FINISHED-MAcHINE ASSEMBLY DEPARTMENT 


motor under construction and can be draw) 1 a 


mon stock. 


ig, 12 shows the assembly depart Tt where Liv 
motors are fixed to the wheels which have been built. 
After the motors are in position, they are given a running 


test to see that their operation is correct. Some her 


snowh are undergoing this test and the electric labs iol 
cooling them can be seen, These are used, as a good al! 
current, such as would be Tound ona road test, 18 not ob 
talhabie, 

In Fig. 13 is shown a portion of the finished-ma 
chine assembly department. Tere the machines have 
recerveqd ( = Tosts ‘ i t : ertect 

ya ! cl with the accessories aba nace ready 

Sl) nel 
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When we remember that this company hope to make 
and sell 60,000 motorcycles during this 
may be gathered of the amount assembled and shipped 
each working day. It will also be seen by this article 
that though the manufacturing is of a wholesale order, 
of its kind, the parts used 


that 


this company being the largest 
cvreatest 


wre made and Inspected with the care, sO 
hoth new machines as well as repair parts may be made on 


the best manufacturing basis. 


Handling Cast-Jron Chips by 
Suction 

The 

by the 

elopment in the shops of the Contine ntal Motor Co., of 

Detroit, Mich., which has been assisted in 

the American Co., Detroit. 


removal of chips from cylinder-boring machines 


use of suction, or vacuum, Is an interesting de- 


this work by 
About 


Blower also of six 





year, some idea 
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so that it can be divided into two compartments. By clos- 
ing the slide, the lower half of the box can be emptied 
the upper half for collecting 
chips without interfering in the least with the operation 


while remains available 


of the system. 

Fig. 2 shows the pipe connections with the fan. A 
)-In. pipe runs from the top of the box into the main 
line, which connects with the fan. It is believed that 
even better results could be obtained if the suction pipe 
ran into the main line at an angle of 45 deg. instead 


of 90, as shown. 


was designed to handle a maximum of 


of chips per min., each 


This svstem 
1D Ih. 


a normal capacity of 6 Ib. 


boring machine having 
per min., the additional ca- 
The 


12.000 


pacity being allowed for necessary speeding. ve- 
the 214-in. 
ft. per min., while the velocity through the 5-in. pipe, 


from the top ot the box, is LOOO {t. 


locity through pipe is approximately 


1 


Wilt 


1 exhausts per 














CyLINDER-Bortna Maciixne Movirrerep 


Ciuip 


Fig. 1. 
EX THAUSTER 
months ago, they installed a No. 3 tvpe-P exhauster to 


remove chips from two of their evlinder-boring machines, 


which can be seen in Fie. 1. This illustration shows the 
horing mill with a six-cylinder automobile engine in 
place. Two aluminum hoods are placed over the valv 


ports and the chips are drawn through 21%4-in. pipes to 


the separator shown at the back of the machine in Fig. 2. 
This separator is a particularly interesting feature of 
not carried through the 


is nothing more than 


the installation, as the chips are 
fan but are removed here, where thev are at times 
easily accessible for cleaning. It 


au home-made steel-plate box, in the form of a 20-in. 


cube, arranged with a large horizontal slide in the center, 








WITH 





Pirk CONNECTIONS OF CHIP Ex- 
ITAUSTER 


The and handles 


proximately 1200 cu.ft. per min., against a static pres- 


min, fan runs at 5100 r.p.m. ap- 
sure of 17 in. of water, requiring about 744 b.hp. to drive. 
This is proving very satisfactory, and there seems no rea 
son why there should not be quite a field for this kind 
Ol Work, 

doubled, 
1913 


agerceate 


than 
tons in 


the has 


increased 


Since 1900, output of 
from 479,514 
The high-water mark was reached in 1912, 


production of 1,006,110 


copper more 


having tons to 986,375 


with an 


tons. Considering the American con- 


tinent as a whole, it, in 1913, supplied 700,000 tons of copper, 
or over 70 per cent. of the total production of that metal 
The largest copper-producing country outside of America is 
Japan, with 10 per cent. of the Americ output 
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Charts for Press Fit Allowances 


By W. H. Nowurs: 





SY NOPSIS—A series of charts hich help in determin For example, a 4-in. diameter shaft 
ing the essential factors involved in making press fits would be 8 in. diamets W ' st ote \\ 
thich can be depended on, / ese consider the materia iM r hn. dlameter, 
used, the length and diameter of the fit, the pressure re It will be found that = VW okes o : 
quired, standard allowances, and the kind of lubricant echter Will sometimes ea Terent eC 4 Ss 
“used, T PSC Charts are hased on the resu fe of a ond 1 } ms designed wit SDOKE ( Wi ( one s a 4 
Serle OT press fils widde tn actual s } hice center of eneth Oo ) ) | ittel ~ whi | 
ry} ’ , } +] f {4 
[hese charts give a graphic method ¢ finding allow spokes ent g . ( ( 
anees for press fits when the roOliowing pomts are Known: | in when reverse cl wil tiv ‘ end of thre ) Dress 
Material. Length ol fit. over the shaft first. The ( 
Design ol hub Re ired Dressure Or SpDoKeS CO ye i ( ( ( ts 
; ii ! } 
liameter o ‘ Standard allowance. Wit . yy ovel e shalt, l reased tic 
Lubriear Si reast tol ort 
ry +] ca. : = TH YTAM ) 
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CHARTS FOR Press \LLOWANCES 
er cent, steel for senisteel, al d neavy mia mery mixture SInoOol . ais a f 
for the cast iron. There is a great difference in the grade o yressure, nor W e { 
castings used by the different shops, but an average pres 
sure can be decided upon and in most cases the pressure 
} ‘ 
will run fairly « en aitel Ss Dast is Pe] found Wher ‘ el " | 
experimenting Line te ( I 
~ ! { Ti t ‘ t - i ‘ 
rue Destan or Hus é ; 
( ( ( | ‘ } ~ ( ( 
[he charts were based ¢ ef imeter ¢ ub ene t nm the sal t | ‘ 
twice th diameter of shatt tor ast iron, and on ma tive itter case Where ( \ 
three-quarters the diameter of ft S 1? ol . ste . t 1 
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THe Required PRressvri 

The pressure may be any number of tons per inch of 
diameter, depending on the service that is expected of it. 
| have found a wood average pressure to be 10 tons per 
inch of diameter for cast steel on steel, 8 tons per inch 
tons inch 


of diameter for semisteel on steel, and 5 per 


of diameter for cast Iron on steel. These pressures will 
vive good results and will not cut. But with much in- 
crease over these amounts | have noticed more or less 


cutting ot the shaft or bore. The pressures are based on 


the design of hubs mentioned. 


THe STANDARD ALLOWANC! 


The seale of allowances is the same for all materials, 


hased on the conditions mentioned in the beginning of 


this article and thev onlv range from 5 to 8 in. diameter, 


which is the average range of fits. 


Diameter Leneth of Total Final Pressure in Tons 
of Shaft Hub Allowance Cast Semi Cast 
Inches inches Inch Iron steel Steel 
3 4 LO 0028 15 24 20 

j | O.o04 4“) oe 10) 

5 5 0.005 25 +0) 50 

t 6 0006 0 1X 60 

7 8 0.0065 35 56 80 

\ S 0.007 10 64 S0 
These allowances were taken from the average of a 
large number of fits and gave the pressure per inch ol 


diameter as previously mentioned under pressures. 

There is nothing to be gained in working to allowances 
loser than 0.0005 in. Finer than this is of no practical 
value, as thev cannot be detected in the final reading ot 
the pressure gage. ‘There are too many chances for varia 
tions of pressure through other causes to make it practical! 
ten-thousandths to affect the tonnage of 


to expect a Tew 


he fit enough to show up on the recording pressure gage. 


Thue Lupricanr Usep 
The lubrication of press fits 1s Important and is often 
the shaft to be 


The results are that the shaft may enter the 


erlooked when squaring up hub and 


rressed. 
ub l 


6 in. to 34 in. without any lubrication and then in 


most cases it will rough up the surfaces and destroy the 
the fit. This 
started will carry all the way through the hub and slightly 


Different grades of lubricants will 


eHicieney of roughness or cutting once 
increase the pressure. 
make a variation in pressures. This will also be the case 
when only the shaft or the bore is lubricated and the 
The which 


these charts were based were lubricated with white lead 


other parts of the fit are left dry. fits on 


and oil on both the shaft and the inside of the bore in the 


hub 


Using THE Charts 


The first six charts shown are scaled to a standard fit 


6 in. diameter and 9 in. 


, 4 . , 
hong, vyured Tron a tinal 
for cast steel on steel, with a 


pres 


sure of 60 tons shaft 6 In 


diameter and fit 6 in. long, with an allowance of +0.006 
] 


in., the hub to be 1%,:1 larger than diameter of shaft. 


The charts are divided into six cases. It will be no 
ticed that the 


pot to point. 


straight from 
hold 


the diameter and 


pressure lines are drawn 
These 


cards were taken of 


conditions would true if 


any press fits, 1 
bore be exactly to size and straight throughout, and if the 
fit was well lubricated and started exactly straight. 

If a pressure line of a true fit was plotted from 
readings taken at each half inch of the length of fit dur 


found that 


vage 


ine time that fit was being made, it would ly 
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the average pressure line would be very nearly straight 
and in some cases the greater part of it would be exactly 
sO. 

In checking a press fit which is being made from an 
estimated allowance, if the sizes are correct, the pres- 
sure should increase for each inch of travel just as it is 
shown on the charts, by carrying a perpendicular line up 
the the A-O until it inter- 
sects the pressure line and then carrying across on the 


from inch marks on line 
horizontal lines over to the vertical line O on which the 
ton graduations are placed. 

As to the use of the line A-B to locate the point ("on 
the required pressure line, I found while using the chart- 
that when the standard pressure line and the required 
pressure line were drawn and the actual allowance was 
the from B to the line A-O 


equaling the standard allowance or B’, and the distance 


known, with distance 
from ( to the line A-O equaling the actual allowance o1 
(", then the distance C’ 
actual allowance was to the standard allowance. 

Fig. 1. Standard fit 6 in. diameter by 6 in. 
lowance of +-0.006 in. equals 60 tons final pressure. This 


would be to the distance B’ as the 


long, al- 


chart was made to equal a fit 6 in. in length by 6 in. in 
diameter. The pressure line starting at zero as at the be 
ginning of a fit and rising to height equal to 6 in. diam- 
eter, also ending at a point directly over the 6 in. of 
leneth. 

This chart was figured from a base having an allow- 
+-0.001 of an inch per inch of diameter, which 


ance of 


vlve a pressure of 10 tons per inch of diameter, 


would 
when the diameter and length of fit were equal, then the 
height of the chart equals 6 in. diameter, also 6 0.001 
in. 0.006 in. which is the allowance, and the final 
pressure is 10 tons per in. diameter K 6 60 tons. 
Fig. 2. 


diameter by 9 in. long. 


Required 60 tons final pressure on fit 6 in. 
The standard pressure line is the 
line which would show on a card in case that the allow- 
for this fit, while the re- 
quired pressure line ends diree tly over the 9 in. of length, 


ance of +-0.006 in. was used 


this means that a smaller allowance must be used to get 


a final pressure of 60 tons. 
The estimated allowance will be found by carrying a 


line from point A up to point B, and where this line 


intersects the required pressure line will give point (. 
Then the distance from point B to line O-A is equal to 
+-0.006 in. or 6 spaces, and the distance from point C 


to line O-A is equal to 4.5 spaces. Then 0.006 in. 


L_Q.0015 in. which is the estimated allowance. 


Fie. 3. Required 10 tons final pressure on fit, 6 In. 
diameter, 6 in. long. As 40 tons is less than the standard 
pressure, then the allowance will be less than the stand 


ard allowance of 0.001 in. per inch of diameter. 


from point | and 


noticed that 
from 


To find estimated allowance start 
line to point By it 
the 40-ton 


to line A-O to be equal to 


draw a will be point B 
point J? 


b spaces, 


line, and taking 
(O06 mn... 


is located on 
which is 


and from point C on the required pressure line is equal 


I 


to 3 spaces, then the estimated allowance is ¥/ 0.006 
In. +-O.0045 in. 

Fig. 4. Required 40 tons final pressure on a fit 6 in. 
diameter, 9 in. long. This chart is worked the same as 
in Fig. 3, only that the distance from B to line A-O 
is taken to be equal to +0.006 in.. which is 4+ spaces. and 
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the distance from C to A-O is 2.6 spaces, then the esti- The fit is reversed on the chart as in Fig. 8. The r 
1 all 2 6 | quired allowance is for a fit 514 in. diameter, 7% in. long 

mated allowance Is 0.006 +O0.004 in. nearly. ‘ . ° ' 
! . and 70 tons final pressure. With the standard allowance 


On a long fit of this kind | would use judgment and of a 73 Q-1n. diameter fit for a base to work from, it w 


reduce the fit by 0.0005 in. if it was considered necessary be seen that a 514-in. diameter allowance will be to 
not to go over the final pressure, making +-0.00825 in. small. In this case, where the required tonnage is ove 
or +0.0035 in. the estimated allowance. alf of the standard tonnage, the results are an estimate 
Fig. 5. Required 50 tons final pressure on a fit 6 in, allowance ol 0.0055 in. This w rive 70 tons, whil 
in diameter by 5 in. long. In this case where the length the actual allowance was made 0.006 in. and the final 
is less than the diameter, reverse the fit and plot the rressure was 70 tons. ‘This ca ” considered close for 
chart for a fit 5 in. diameter and 6 in. long, but still = this class of a fit. where a high pressure ts required in a 
use the standard allowance for a 6-in. diameter fit: u short length of hub. 
this case +0.006 in. The distance from B to line A-O The following list of fits was take or reference as the 
is taken to be equal to 0.006 in., which is 5 spaces, and measurements and condition o = Were ideal as a bas 
the distance from ( to A-O is 4.2 spaces, then the esti for data for the general average o ress fits tor the ol 
1.2 nary run of shop wor 
mated allowance is —- * 0.006 (005 in. 
6 Fina 
. : o . “— Length Allowance Pr r 
Fig. 6. Required 30 tons final pressure on a fit 6 in Diameters agian  tneied Materi 
diameter by 5 in. long. Reverse the fit, plotting the chart i—b ! ‘ rT 0.002% ’ Car Wheel | 
for 5 in. in diameter by 6 in. long. But as the required p—7 0.006 Cast Steel 
> > : . > l ri + O.0 Car W hee Ire 
tonnage is half of a standard fit 6 in. diameter, use the 93 0.01 Car Wheel Iro 
, x " ; 7 0.005 ( Car Whe Ire 
standard allowance of the smaller figure, in this case 5 in { 7 0.or Car Whee lr 
’ 7 as - 14, { 0.00 Cast Stee 
diameter, which equals +-0.005 in. 63% » an ee 
Taking the distance from point B (on the point wher 8 0.00. , Cast St 
. - 63, ao08 (‘ast Ste 
the 30-ton horizontal line and standard pressure = line —o % t 0.00 iO Cast Ste 
1” \ ‘ Ooo TT (‘ast St 
intersect) to line A-O to be equal to 0.005 in.. which ts " ( Oo. ‘ t Stee 
| spaces, and from pont (' to line A-O as 2 spaces, thet 
the estimated allowance is °4 0.005 in. -O.00%) . 
> k { 4 " >) } is. \ 1) } ) ans rh 
i gow SORE in A Ring-Holding Device 
Figs. ‘Sand YW. Che charts for these fits are plotted By FW Barrows 
out so as to make it plain to show how the fits check up 
in actual practice. Charts may be made from any of the he partly completed rin n | 1 is to have 
fits given for reference at numbers | to 11 and they will eeth around the entire nference, as is indicated 
check up to the standard allowances and pressures as Vv the two cuts already mack e cut A shows the po 
closely as can be expected for this class of work tion of the muilling Iter, a lor d cutter and so placed 
KXAMPLES OF Fits to give clearance on the st Which forms the radial 
, ' , : — ace OL toot The complete fixt eis provided with an 
ig, «oives a chart ob car whet it with »-1! bore and sat : 
Y oe automatic mdexing arranvement, actuated by the returl 
é tb. long. | i? th » diameter ratio to shaft diameter was , ' , 
tI the carriage, whiel reverse its or each tooth and 
2:1: the materia a close-grain woh, Which Was esl , 
; stops when the spindle has made a complete revolution: 
mated at 8 tons per inch diameter for 0.001 in. per ine 
: ahd ; he operatol has only to place the Wort ! mOsITIOl 
diameter allowance. he chart shows an estimated a , 
: 2 cae rip it by turning a handwheel 
lowance of -+-0.00258 in... while the actual allowance was a ' ; 
3 : For milling these teeth, a holder was required which 
In this case +0.0027 in., and final pressure 30 tons for ' 
would grip the Work secure ann old it central, by the 
two Tits under itke Conditions. vole: the only wav the rine car — without inter 
‘ic, Sisa el t of semisteel gear 714 in. be ( vn , 
Fig. Is a chart ¢ a semist year «4eo i re al ering with the milling cutter | oldiy device is il 
5 in, long through hub, | iw? hub dlameter ratio to th ti lustrated in Fig » 
lis ster 2 2 4 he tey w e teal + @ aii ; . : 
diameter was 14,: 1. The material was estimated a ET eg a ey ae ee ee ee 
tons pel neh diameter. for O.OOL a per mneh diametet th, aig BAe. vheel for ane the tant tte] , 
" lowance. | e allowance 101 ~— | ade Lys 1 the outer ¢ ! ! tt hdd PTO 
24 tons. The method of us ho tin hart tor This case, Il} possible support ti 
where the length ol the fit is shorter than the diameter, 
. ah , OLDING | Wo 
is to reverse the tit on the chart [he n took tor the a I Lt 
lowance tor 24 tons fit 5 in. diamete wl, in. tong, bul The work ts placed over the rojecting end of the 1] 
taking the 2 4-ton Olnt as equaling LO.005 in. allowance Band gripped V the Jaws ¢ are ¢« minded by thre 
Where the lines intersect it will be found to be equal to) drawbolt J, provided with a ser thread and handwheel 
0.625 —_ 0.005 0.003125 n for the estimated allow at the rear end of the spind|k | 
ance. The actual allowance in this case was 0.003 1n., The plue B. of tool steel. is made a foree fit in the 
and the final pressure 22 tons spindle In boring the hole through this plug, an allow 
Fig. 9 isa chart of a cast-steel real rare in. bore by ay ance is made for nal erindu i] voth thre straight ui 
n. length of hub. The hub diameter ratio to the shaft tapered parts of the central hole. Three slots are mille 
ameter was 134: 1 The required pressure was to be to receive the jaws, one of which is shown in section at ¢ 
from 70 to 75 tons. The material was estimated at 10 hese jaws are also of tool steel 
tons per inch diameter for O.OOL in. per inch diamete The jaws are then fitted to the plug 2B, shaping then 


allowance rear ends to bear at only one point, as near the outer cn 
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cumference as is practical, which will minimize the lon- 


the jaws when swung about the wire 


vitudinal motion ol 
; drawbolt J. 


The jaws are 


i, by the movement oO the 
sO dered in place, while the groove for the wire / ts cut 
in both plug and jaws, and also the groove to provide 
clearance for grinding the projecting end ol the plug B 
and the end of the spindle g The jaws are marked for 
position and then removed from the plug, which, with 
the ring /& in place, is now torced tito the spindle, 

It is essential that the Prihy I. which should he ot 


hard stee! ‘held firmly by its groove alter the plug 


spindle. 


as Decl 


SPINDLI 


hae pindle. with the plue Bt place, is now fitted 
to, and adjusted in, the housing /’; the jaws are hard 
ened and again placed in position, held in place by a 
plug of wood in the straight part of the hole, while the 
eat for the taper end o the drawbolt is ground true. 
\ ring fitted in the taper hole and secured with solder, 
will hold the jaws aitel the wooden 1] iv removed and 
while grinding the straight hole to size. This grinding 


is done while the spindle A revolves in its own bearings, 


which makes the hole concentric with the spindle. 
The draw bolt, having been hardened from th taper 
end to the shoulder just inside of the plug B, is held 


pberTwee! 
the 
head seats in the plug, 


centers and ground to a fit in the hole. Then, 
drawn back until the taper 


tiny 


with bolt in place and 


end of the jaws Is 


the proj 


+ 


eround to the correct diameter, chamfered shghtly to 


the shoulder 


and 


facilitate placing the work in position, 





E 
i" 
 epmey steers 
\ | . 
HARMLESS } 
Ni 


A 


—laN 


J | 


formed by the end of the spindle ground true, to form 
The 


removed and the taper in the plug 





A Ring-Houpine Devic 


for the work. drawbolt is then withdrawn, 


i seal 


the jaws once more 


enlarged a few thousandths to make sure that the taper 


head of the bolt will not seat in the plug before the jaws 


Work. 


MACHINING THE JAWs 


Kach of the three jaws is ground away on the outside 


between the wire ring EF and the clearance 


the end ol 


roove Oppo 


and on the inside from the 
The 


of the spindle and the 


site spindle ; taper 


nearly to the rear end. finished jaws, bearing on 


the mmside outside of the drawholt. 


at their inner ends, while the outer ends rest solidly on 
the taper head of the drawbolt, are thus given clearance 
which will allow them to expand until the work is firmly 
eld: the ring #£ preventing any longitudinal motion 


when the drawbolt is drawn in. 


With the drawbolt truly c al and feel ported 


MACHINIST Vol. 41, No. 20 


the entire length of the straight hole ‘through plug B, 
the tapered head of the bolt is held central and in turn 
supports the jaws; thus affording a practically solid seat 


for the which, with the small limits allowed in 


the size of the hole, is always concentric with the spindle 


WOrk, 


of the fixture. 

Because of the small variation allowed in the size of the 
work, only a slight movement of the handwheel is neces- 
the 


sary to grip or release the work; t! 


ie releasing of 
piece being insured by the spring which thrusts the draw- 
bolt forward, thus relieving the strain on the ring, which 
Then, 


another blank is placed in position, 


may then be easily removed. after the work seat 


is cleared of chips, 
a slight 


of the spindle A, the 


twisting motion seating it firmly against the end 
bolt ) is drawn back by operating 


the handwheel, and the machine started on another cycle. 


Dividing a Circle into 100 Parts 


By Simeon D. WILLIAMS 


In laying out cams, it is customary to divide the cir- 
cumference into 100 parts, which is the easiest way to 

the 
This is especially true of cams 
these 
machines supply drafting paper and cam blanks with 
But. 


proportion each throw in correct: relation 


part of 
h the 


wit whole circle. 


for automatic screw machines. Some makers of 


circles properly divided. when these are not avail- 
able, and for other makes and types of machines, a con- 
venient rule whereby the spacing compasses may be 
quickly set to the correct space, will save time and pa- 
Lience, 

The originator of one such machine always drew an 8- 
in. circle, regardless of the size of the cam, and always 
that i 


This I remembered and followed for small cams. 


his spacers set for circle, which was 14 in. 


kept 
Later, 
in diameter, [ found that 
though I did not then 
see the rule which could so easily have been applied. 
After 


and finding that the space was ¥%, in., 


in drawing some cams 20 in. 


the spacers should be set at %Q In., 


a time, in drawing some cams 6 in. in diameter 
it became apparent 
that for all even-inch circles there was an ordinary frac- 
tion which would be approximately correct and easily 
remembered. 


It so happens that the circumference of a circle is 
1 


3.1416 times the diameter, and that ,'5 in. is very nearly 


part of this, or 0.03125. This latter is, of course, 


! } 
a chord 


when used to space a circle, but the are and chord 
are so nearly the same when dividing into one hundred 
parts, that it Is as near as a draftsman can set his spacers, 
so the rule Is pr rreke tically accurate and easily remembered. 


j 


Pacers SHOU horty-seconds of an 


a7, sel for aS Vwidni i 


wich as the circle is inches in diameter. 


x 
Almost all methods of 


the 


known pyrometery have 
but for 


usually, it 


been ap- 
the 
ap- 


some skepticism on the part of the engineers 


plied to measurement of rail temperatures, 


with indifferent and would 


pear, attended by 


most part success 


responsible for rail manufacture, which skepticism has per- 
haps prevented the introduction of temperature control even 
in rail mills of which the management was convinced of the im- 
portance of controlling colling temperatures. According toa re- 
cent bulletin covering observation on finishing temperatures 
and properties of rails published by the Bureau of Standards 
The problen ippears to present no unusual difficulties from 
l pyrometric point of view, and can be solved satisfactorily 

se Ve l ways; and, if desired, the temperature control 


even be made automatic and continuous with 
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Electrical Instruments and Graphic 
Charts in Shop Operation 


By C. E. CLEWELI 


SV VOPSIS Thi graphic method of di termining powe r lo the foregoing we may add the power-factor meter, 
mi juire ments Ls a modern deve opment in the inte igent al cl the rreque ney mete! for the measure ment of thr 
sludy of the power necessary for given operations. I th- power Tactol and Lreque hey resper tively im alternating- 
cv ney methods may also be aided y the use of this meth- current circuits, and thre eround cle tector, 

od, as in the investigation of delays due to lack of mate Phi principal feature of many instruments is the 
ials or olher cause S, Grapl YT power charts Corre Spo md to ie ul cal oree whi I) Is produced oh a movable wire 
sine n shop Ope rations will. therefore. be of S) ecral inte rest throug h which a current flow Ss, When the wire is tii a mag 
lo managers and superintende nts. As an illustration o netic field. This force is the same which causes the wires 


his method, one SHOD showed a lag of an hour and a halt ot an electric motor to move the motor armature and Is 


each morning, due lo Lint prope r work ing arrangements. proportiol al to the current when the magnet field ana 


Ven and cranes were provided for chuck ind and handling thr length of the movable wire are constant. By the use 


} 


materials. with ad Coste quen reduc lion oT larae lose S. ola balanced HaiPspringe ili COD UE Lioh With the movable 


"os 
~~ 





In no other case can the measurements of power be 
made so conveniently and accurately as in the electric 
circuit by means of modern electrical measuring instru- 
ments. To illustrate this fact, it is only necessary to 


compare the method of measuring the indicated horse- 
power of a steam engine with that of the power delivered 


by an electric dynamo. In the former, elaborate rigein: 


must be adapted to the given engine and the various 


ndicator cards worked up for the horsepower determina 
tion. In the latter, an indicating wattmeter is placed in 


the cireuit and the desired power found by an Instanta 



































neous observation. In addition to the convenience of 
> 
+ Current Supply Ma Fig. 2 Fig. 3. 
—}_—+~+~ — * 
» Cunrnent-\TEASt \ \ EN'I 
2 
-"2 Whe ent flow 
& through this wire the — 
~ a 
Cc, ~ ¢ 
C ent M, jle Wore 
Se =3 
hia. 1 Aerron or Eneorrican Meascrine Instn 
MEN'I 
electrical measurement, sucl nstruments are avaliable 
with an accuracy in excess of other methods of power 
determination. 
DEFINITIONS Eee a E 








The standardization rules o the American Institute Kia 4a 4 
of Electrical Ky frieers ive ile ines ( Comme cle 
trical instruments as follows: 


An ammeter is a measuring instrument, ndicating 


; re of an instrument, the motion « uid its at 
amperes. A voltmeter is a measurin nstrument, indicat . 
in volts A wattmete s an instrument f measuring ele tached poimter Is proportional to the tre th of the 
erie power, indicating in watts. (746 watts=1 hp.) Record irrent. Fig. 1 is a simple me for illustrating the 
ing mmeters, voltmeters, wattmeters, d the like are . , i : 
fore cto nm mms rH) f 2 § re sh 
struments which record graphically upon a time-chart the ame a am inst Cl ty ~ ana o OW How 
values of the quantities which they measure A watt-hour Lhe principle ol ic. I is mncorporates into a typical hi 
meter is an instrument for registering watt-hours his + ment Note in Fie. > the ma et and the movable 
term is to be preferred to the term “integrating wattmete ; 
A line-drop voltmeter compensator is a device in connection Wires corresponding to these same clement in Fig. 1, 
with a voltmeter which causes the latter to indicate the In the ordinarv ammeter, the scale of the instrument 
ge i Ss istan ) f é reuit. synchroscope 1 ' 
voltage at some distant point of the « . A pe, is calibrated in amperes, while in the voltmeter the 
sometimes called synchronoscope, is a device, which, in add 4 ; 
tion to indicating synchronism, shows whether the “machine winter is removed by the current which flows through thr 
to be synchronized is fast or slow coil under the action of the volta re. but the s ale is cali 
brated to read volts, directly, based on the simple relation 
*Assistant professor, electric il « neering ly ersit of 


Pennsylvania ( OQhm’s law for the electric circuit that the voltage kL 
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equals the resistance 7? of the instrument times the cur- 
rent J which passes through it. Hence the voltage and 
each other, owing to the 
R of the 


current are proportional to 


instrument. 


practical CONSTANncs of the resistance 

The general principle of the power-measuring instru- 
ments, that is to say, Wattmeters, ir pends on the foree 
between a stationary and a movable coil, one within the 
other. The current through one coil is proportional 
to the pressure # of the circuit and produces a mag- 
netic effect like that of the magnet in Fig. 1, while the 


main current of the circuit passes through the other coil 


and the force action between the two coils Is, therefore, 
proportional to £T or the power of the circuits In watts. 
_ 7 
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Recording instruments are actuated much like the ordi- 
nary indicating types, but have the great advantage of 


producing a record of the « hanges in voltage, current or 


as the case forms a valuable basis 


power, may be, which 
for conclusions on the conditions of the circuit during a 
certain interval of time. 


shown one type of curve-drawing or re- 


Here th 


is made is shown as well as the position of the pen. 


In Fig. 4 is 
instrument. the record 


Fig. 


cording e paper on which 


> shows the details of this pen, a feature on which much 
of the success of such an instrument depends. Figs. 6 
and 7 indicate typical records of curve-drawing instru- 
ments, from which some idea may be gained of the ac- 


curacy with which such an instrument follows the changes 


which are continually taking place in the circuit. 


In the watt-hour meter, the action is somewhat similar 


to that of a motor. The instrument records, by means 
of dials, the number of watt-hours taken by the circuit, 
because the total number of revolutions of the deals 


a given time ¢ is proportional to the product of the three 
factors F, J and f, current and time. 
Instruments of this used to make 


namely, voltage 


kind commonly 


are 
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total power consumed during 
and the lamps supplied by a 


the 
motors 


record of 


by the 


possible a 
a given time 
power house. 

REQUIREMENTS AND UsEs 


Several features stand out as of particular importance 
in the successful make-up of modern implements. In the 
selection of instruments for given shop purposes, there- 
items should be given due weight. Probably 


fore, these 


first in this list should be placed high accuracy both in- 
itially and permanently. 


It is, of course, a poor policy 








hia. &. Praerican Use or Recorpinc INSTRUMENT. 
\InAs Power TAKEN BY THE MAcHINE Too. 
to purchase instruments possessing high initial accuracy 


short term of The 
carefully es 


his is greatly reduced after a use, 
any instrument, after 
should be reasonably permanent and not sub 
it should be free from outsid 


should 


calibration of being 
tablished, 
ject to erratic tendencies; 
disturbing influences and the indications 
that the needle will quickly come to rest at the propel 


such 


_ a ay 


7 WACwine TOOL VEST WECORD 


Machine Maker's Name No, Adaress 
Oeseription 

Motor HP Speed Volts Cycles onwe FL. Current | 
1.P recom mended by builder Estimated of from test 

Tests made by Date Place 











Instruments used: Recording | Wattmeter Indicating | Wactmeter 
Ammeter Ammeter 
nw OF “Pe 
toan | TOOK CUT SPEED FT. nein, rer OEPTH OF « vt + «aM Meuy | ouTruT 
hess 
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Method of Drive 


Centro! Apparatus 
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Remarks 
Kia. 9. Carp Form ror KEEPING REcoRDsS OF MACHINE- 
Toot Tests 

point, in other words be “*dead-beat.” Finally, the scales 
should be easy to read, repairs easily made, the losses 
in the instrument itself should be small, switchboard 
types should be easily installed, and the appearance of 
the instrument should be of a pleasing nature. 


reasonable experience with 
it will be obvious that the 
foregoing requirements are met to a greater or less de 
manufacturers, and at the same time thie 
should serve the double pur- 


To those who have had 


modern electrical instruments, 
eree by many 


enumeration of such a list 
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pose of pointing out to prospective purchasers the points 
to be looked out for, and of emphasizing the kinds of 
things which are involved in the proper care of it 
struments so as to insure ac uracy and satisfactory se1 
vice in general. In this connection, it should be stated 


that electrical measuring instruments’ are delicate and 


M A‘ 


HINIST 


Electric 


hette 
ter ¢ 


or to en 


cates 


thi 

















A-Starting the motor and compressor. 





B-H WW 


C-Hammering on 7-inch round steel stock,|28 strokes pe 
E-Long stroking without hitting F-Hammering 
| on 7-inch round steel sto 


Fig. 10. 


as a consequence should be handled with great care. In 
fact, the jewelled bearings make judicious handling as 
important as in the case of a high-grade watch, and ad- 
herence to this feature will go far toward long life and 
permanent accuracy of any instrument. 

Regarding the uses of measuring devices, it is a mat- 
ter of common knowledge that voltmeters and ammeters 
are important auxiliaries in anv plant. The voltage « 
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pressure must be maintained constant for lamps an 


motors and the voltmeter is the means for detecting at 


variations. Similarly, the ammeter is used to indicate the 
load on given dynamos and tos ow when the full capa 

is reached. Of special interest, however, in shop opera 
tions, is the use of graphic instruments r the determina 


tion of power requirements of machine tools as we 


as to show the wavs in which manufacturing operations 
are being conducted. 


Grapriutic RecorpDs 


With belt drive it is difficult, if 


tv measure the actual power consumed by a machine tool. 


not often impractl able, 
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! the recorded line, they may he made an invaluable 


part of the shop conduct. It is apparent on the face of 
t, that 


whether or not a machine tool is being operated up to its 


a foreman can hardly determine by observation 


hiaiNTuM usefulness He may he able to tell ha eeneral 


wav whether the operator 1s diligent or not, but the pos 
] 


sibilities of viven tools have been more or less of a 


closed hook In many. cases until exact power records 


ave been made possible by the recording instruments. 
It has been reported that the installation of eraphic 
recording instruments in one shop resulted in the finding 
hours each morning 


An 1th 


were larg 


if losses of hetween and two 


one 


or the majority of the working force. estigation 


howed that inadequate means for chucking ely 


responsible for this loss of time. Cranes and men were 


provided in this case so as to facilitate the chucking which 


thus insured that the shop could start production prompt- 


ly after the beginnine of the mornine’s work. LHere a 


large loss which had previously not been appreciated, was 


detected and remedied by the use of 


tri 


the graphic rec- 
ords from the ele power circuits. 


From the standpoint, therefore, of modern ideas of 
has 
There is but 


will 


shop management, the graphic recording instrument 
played an important part in shop methods. 
little doubt that the use of these 
as their advantages become more widely known and 


From the side of the of ele trical 


devices lherease 


recog- 
nized. increasing use 
power for shop operations, the many pou ts of excellence 
possessed by electrical instruments will at once stand out 
as another and important feature in favor of electrical 


power, To give due weight to such advantages means 


for the improvement of shop methods and to employ 
] 
and to 


them Is a necessary 


the attainment ol 


accompaniment to progress 
the hiehest ethic lene atforded DV mod 


ern shop equipment. 


Redesigning a Boat with the 


Oxyacetylene Torch 


By Roperr Mawson 


uttineg 
New 


a three-mast sailing boat 


\n interesting application of the oxvacetyvlenc 
torch was made recently at Alexander Dussel & Co., 
La. The *\Magdalene eg 
5G-ft. 


Orleans, 
224 It. 


ross tonnage of 


lone, beam and 23 ft. deep and having a 


1300, which had been wrecked In 1896 
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At the 
part of 
of steel. 
hull into 12 tanks, or oil-tight compartments, six on the 
port and six on the starboard side. The capacity of the 
finished boat is 18,000 bbl. The total weight of the added 
parts, which comprise steel plates and stiffeners extending 


time the changes were made, about the only 
the old intact the hull, 
The work involved consisted of dividing the 


vessel was which was 
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Fic. 1. Tue Currinc OPERATIONS 


from the bulkhead No. 19 to the bulkhead No. 109. for 


ward, as shown on Fig. 2, is about 320 tons. 
The halftone, Fie. 1, shows two views of the parts 
bene cut awa\ to receive the plates and stiffeners. The 


illustration, Fig. 2, shows the changes which were made. 


The sections and the time required for cutting the 
beams and holes are here given. 
The oxyacetylene apparatus used for making these 


changes was supplied by the Alexander Milburn Co., Bal- 
timore, Md. 


bs) 
The output of pig ron in the United States during the 
ionth of September amounted to 1,883,000 tons, against 1,995 
ooo in August and 2,506,000 in September last veat The active 
furnace capacity on the Ist of this month was 423,000 tons 





: ; ! weel is against 449,000 on Sept. 1, and 584,000 on Oct. 1 
in the Gulf of Mexico, was converted into an oil barge. of last year 
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Men and Machinery of the Com- 
stocK--Hydraulic Machinery 


By G. W. Drext 


SV NOPSIS The CONNECT hi n helweena olel and a min- i yr oias q ( VY al d eff Tive . ct Tl re 
wg proposition iw sometimes not easy to discover, bul the were , ita to 2 Cus | ‘ , ‘ 
installation of hydraulic elevators at the Palace Hotel i it amount of ater we w ' t \\ at 
San Francisco. gave their orrqinator the idea of insta ling t level we would encounter ft ‘ ene nor did 
the hydraulic machinery wn i hve various Comstock oO’ keep n . () ‘ 
mines. The idea at first was lo have a central station Vas starting a new shaft. | asked M dar | ‘ 
for all the mines, but this was found to be im prac licahle proposed to have 9 mmpin nt imr to wait 
and in fact hydraulic-pumping machinery found many wnt w struck water: “My s : la vt 
enemies among those interested in the manufacture of ave the biggest and best mm) you fe cnn 
steam-pumping machinery and in the mine owners who design rime. My experi 1 3 hy that 
already had large pumping plants. Finally. a tentatir { ve ave a tine pumping plant re vy. tl ri 
drau ing of such a system was made for three of the more iow wil not come wmto } ! { } 
important mines. MumMpme Plant it is sure te rea ana {| in nuit, \ 
* OO ul hg lant, m on, ! » moral effect 1h the 
In the former articles, I have considered in a brief water.” Mr. Fair’s doctrine sul te ol nest 
way the various systems of deep mine pumping that had mpipg plants being installed 1 re the va itt 
been put in operation on the Comstock in the-years water and these gave no tr t ot mines where th 
I8?4-75-~76; these were vears of great effort on the pumping plants were not s rful t more water 
part of the men who designed and installed these pump- — than they « | handle and etforts te iD yp these en 
ing works for in many cases we had to design and make — gines resulted in disastrous brea mid t rossi bil 
the necessary tools yy which to produce the character of t of dramimge the Comstock ecan Hu most mportant 
work required. It never occurred to us to sit dow n and ry em 
figure what we could or could not do. We had no limita \t this time Mr. Ralston was Palace 
tions: we figured out what had to be done and set about Hotel in San Francisco and [ was requested to design 















































bic. 1. Pumping ENGINE AND ACCUMULATOR FoR PAaLace Hote. ELEvaAtTors 
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wanted them to be fast. This was 
and L decided to 
risk my reputation on hydraulic elevators on a more ex- 
de ided 


clevators for this. He 
cfore the days of electric elevators 
tensive scale than had ever been attempted. I 
vearing them 12 to 1, that is, the elevator was to move 
1-{t. 


homting 


oll 
iz it. 
in the 


the rams. I used five rams 


The 


These small rams had the 


Lol movement ol 


machine, two outside rams were 


smaller than the other three. 
accumulator pressure always on them and their function 


was to balance the weight of the elevator car. The other 


three were the power rams. With four passengers, the cen- 


with eight passengers, two rams 


ter ram only was used ; 
were used, the center one being out: with twelve passen- 


ers, all three rams were used. The crosshead carried six 


sheaves, 40 in. diameter, each with three grooves for the 


three steel hoisting ropes: six similar sheaves were 


mounted at the back end of the cylinders and were sta- 
the valve gear was of the differential tvpe oper- 
Fig. 1 shows the pump- 


Lionary 5 
ated by a rope lm the elevator. 


ing engines and the accumulator. 


The Panace Horet Evevaror Macuinery 


Mr. Ralston had a marble wainscoting around the in- 
terior of the accumulator house which was across a street 


from the hotel and he desired the engine to mateh this 


finish. I, ,etherefore, made the tank, which received the 
return water to be repumped into the accumulator, of cast 
iron, heavy enough to carry the six pumps, which were 
vertical, the crank shaft working in yokes, operated by an 


} 


the 


angles were 


worked. <A 


mounted on each end 


internal gear ino which engine pinions 


pair of engines at right 


of this structure and the entablature were so designed as 
to hide the guides. The accumulator ram was made from 
au spare shaft of one of the big side-wheel steamers of 
that time; it was 22 in. diameter and had a traverse of 
22 ft. This piece of machinery was destroyed by the great 
lire of 1906. Fortunately, I have a print from a litho- 
vraph that I made of a design that I submitted to Mr. 
Ralston at the time—1875; this Fig. 1 is 
While I do not believe in architectural finish for engines, 


for it turned out successfully 


from taken. 
[ am proud of this on 
and the accumulator house became an attraction for the 
vuests of the hotel. 
lor three 
hotel, Wis 
chinery 5 
and I was often kept all night in the basement of the 


of the 
ma- 


the 
there the 
the operators did not understand hydraulie work 


after 
with 


months 
trouble 


two or opening 


some hydraulic 


One evening about 11 
the little 
f the 


hotel trying to put things right. 


».m.. | was feeling downeast about numerous 


troubles that were affecting the complete success « 


hydraulie elevators, when the hotel manager brought 
Knglish guest me and him as 
Sir William Armstrong Lord He 
complemented me on the whole design of the plant, said 
that he had come to San and com- 
forted me by saying, “Young man, do not be discouraged 
by the little troubles that you are having. T have built a 
vreat deal of hydraulic machinery and my experience is 


an 
introduc ed 
Armstrong). 


down to see 
(later 


Francisco to see it. 


that hydraulics need a wet nurse for the first three or 
fundamental is 
He was right: 


four months, after which, if nothing 
wrong, you are over all your troubles.” 
but while my mind was busy with this hydraulic work 
it was also busy with the Comstock pumping plants and 
so the two got together in the plans that followed for th 


Comstock. 
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A PumPING ScHEME FOR THE CoMsTocK 


Before launching out into any comprehensive scheme, 
I first made some propositions to relieve certain pumping 
works by removing some of the lower pumps and doubling 
the upper sets so as to enable the engines to speed up, 
then taking the water from the upper rising column to 
work hydraulic pumps below, thus using the extra speed 
obtained to provide power water for the lower levels. 
While this was being discussed, a large body of water 
broke into the Savage mine, far beyond the capacities of 
the pumps on the Savage and the large pumping engines 
on the Chollar, Norcross and Savage combination shaft. 
This led me to propose a general hydraulic pumping 
scheme for all the Comstock mines dispensing with the 
great moving lasses required in the spear-rod system, 
which limited the speed of the engines and consequently 
the power that could be applied to the drainage of the 
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Fia. 2. 
CILINERY 


ARRANGEMENT OF Hyprautic PumpInG Ma- 
2500 Fr. Lier, 700 Ga. per MINUTE 
mines. With a view to interesting them in this matter, 
[ sent a circular letter to the mining superintendents and 
directors at the time, which ran in part as follows: 


I would propose to group the mines and work them from 
a central station and, to illustrate, I will suppose the Vir- 
ginia City mines to be drained in this way, and the depth 
to be worked to be 3000 ft The quantity of water that 
power would have to be provided for would be, for the 
Consolidated Virginia and California, 500 gal. per min.; 
the Ophir and Mexican 400 gal.; Gould and Curry, 500 gal; 
Savage 500 gal Hale and Norcross 500 gal Thus there Is 
an aggregate of 2900 gal. to raise 3000 ft. or 72,210,000 ft. Ib., 


add 25 per cent. for transmission, 
2735. This is considerably in 
provided for these mines, 
before the 3000-ft. 
would have to be 


The 


equal to 2180 hp., and if I 
the total hor would be 
excess of the pumping power now 
but all this might be required 
level is reached the hydraulic 
laid large carry that 


sepower 


and more 


and pipes 


enough to amount of power. 
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engine power need not be provided for the whole work until 
required The central station or engine house would be 
located in any convenient place as near to the center of the 


mines to be drained as possible and made large enough for 
future additions to the engine power as might b required 
if we suppose that 1500 hp. would be required within say 2 
ears after the completion of the works, then four sets of 
engines would be provided of 500 hp. each, the spare set 


being provided in case of any repairs being required in any 
of the others Each set of engines would be constructed afte 
the best type of compound condensing engines with one com- 
mon separate condenser! Each engine would actuate a set 


of eight hydraulic pumps so arranged that any number can 


be thrown out of gear, all the pumps to draw water from 
a common cistern which receives the water that returns 
from the mines after doing its work, and pump it into accum- 
ulators. There would be four at the start loaded to a 
pressure of 800 Ib. per sq.in. equal to a head of water or 
column of 1860 ft These accumulators would consist of 
strong cast-iron cylinders 16 in. inside diameter and say 25 


ft. long The accumulator rams would be 16 in. diameter 
and about 28 ft. long, having a dead load of sand, stone or 
scrap iron heavy enough to secure the desired pressure 
these weight boxes in working up and down would be guided 
in a suitable framework The accumulators would be all 
arranged to work together and to stop and start the mai 
engines as the requirements of the work demanded > 

accumulator ram having an area of 261.0624 sq.in., the load 
including ram and box would be 160,849 lb. or a little ove 
80 tons; the stored up power in the four accumulators would 
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Fig. 3. AN ADAPTATION or THE Davey Tyre o1 


Hyprautic Pump 


therefore be equal to 512 hp. or a little over a third of a 
minute full work, but the power required in pumping being 
always a constant quantity, variations would only be slight 

Suppose one pump in one oft the mines of 25 hp to he 


and the 


stopped accumulator half dowr There would be 10 
min. for the main engines to accon odate themselves to the 
ilteration in power before the ulators reached the 
top; then if the pump in the mine were started up again 
the engines would have 20 mir to commodate then l 
to the increase, so that the accumulator power here prov ded 
s far in excess of that usually provided in the flywheel of 
rotating engines In the ibove statement I have endeavored 
to point out some of the most mportant features of the 
hvdraulic pumping system showing wherein it has the ad 
Vantage ove the spear-rod svstem The onl objection that 
can be urged against it is that of tl vested interest 

What shall be done with all the present pumpir plant 
should such a scheme be adopted fo number of the leading 
mines? I might answer this in n Scotch wa b askir 

other questior what shall be done with it nvhow whe 
it ceases to be able to drait the mines either from il 
increase of water or the natural increase of depth? The 
time for this question is not so far away as is supposed |! 
some It is now time for some of the mines mentioned in 
this scheme to answer it I do not suppose that the engineers 
of these mines are deceived themselves in regard to the 
capacity of those engines but they have allowed the compat 
interested to believe a good deal of nonsense regarding the 
depth to which they can go with their pumping plants Time 
will settle the question of what shall be done with the 
present plant n some cases ve! Soo! The question then 
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will be Wi shall be the future plant? The I isk for 

eful stud of the hvdraulic s ter l ill those n 
terested in the progress of the 1 re I know that view 
re opposed by those of some of the leading engineers on 
the Comstock and ilso by é £ ‘ ' brethre iy t) 
business of designing nd building h machine I will, 
however hold to my plat nd urge it the best that can 
be idopted as far is the work tft be lone ) erned 
Whether the interests of seve il mn es < be inited 

general drainage scheme is not the part of the problen 
that belongs to me to discu 


THe Sutrro TuNNEL Aa 


This rather lengthy 


dition of the Comstor 


quota on serves to show the con 
mines in regard to drainage at 
the end of 1875. From this 
marked factor 
regard to the North End 
Chollar, Noreross an savage 
1600-ft. level and I. L. 


the vroup Of mines that 1 . 


Was to be a question, is 


intel 


shaft at thi 


pecially in mines. It 


| 


} 
sected thr 


Requa who was the general supe 


ntendent of shaft was nu 


tended to serve, lost no time in changi the pumping 
orks to take advantage of 1600-ft. reduction im tlhe 
t ly id to ump Val the MDs vers 
unged to a double S < lo invers W th double 
inking pumps discharging to the Sutro mnel. The 
uumping engine on this shaft which has already been de- 
scribed, was one of the hest the © md du 
cood work on the large body « vater th ad to be cared 
rr. At the time the chang is made to the Sutro Tun 
nel for discharge, a drift had just been cor ted between 
he Savage Mine and the Con ition sha the 24 
It ( } rreat | 0 Wate! ! ‘ | Sava 
mine and reached the Com tion s ft through th 
drift By working the Savage pumping « ine at eight 
double strokes and the Combination it irge beam 
engine at eight and one-half d @ STTOKEeS, the water 
could iy rhe (| stationary nl tiv » IMT T evel hut neo 
! nin work could be done | { ce eX pens and ma Ke 
working in the Con natiol . a Os ‘ i Mmoson 
head was built in the 2400-ft. Savage drift I think 
this bulkhead o1 plug was 20 . = ( rmil rahbbeter 
nto the solid rock walls: thi this wall of solid stone 
worl al iB IDe PITH Vo yvilhn a ! eon the end 


nex? The combinat ons iit. \\ en This piece of work Wis 


ompleted Liv Valve wa an i res rs ray had 
een fitted between the alve d the | head to show 
iow higl the water we 1 ris n the Savage myn 
When evervthing was ready the S nut ump was shut 
down and the water allowed to rise in that mine until 
if stopped. which would ELE) Liv source’ ol the wate! 


When the water stopped risi e gage showed 664 |b 
per sq.in. pressure, corresponding to a lead of 1600 ft 
Many a time I looked at that ind wondered what 
would happen if that thi uld eve fail: but there 
was no chance of failure the Mr. Requa had an under 
vround foreman, ¢ irl Mat on. whose work was sul 

I) hin and nis Wort | enrned te ae absolute confi 
dene e Was a remarkable man. slow of thought and 
speech. but a worker ho never trree The tone bulkhead 


The Germat xports of tinwa nd t foil amount to th 
lue of oo 4 i wl h tinfoil figures to the 
runt f $2 ( { he ] t ton r for G&G iT tir 
1 is Great Brit ( eat | t n purchases $969,000 worth 
f t foil y nnur while | t t to 
] takes to th valu f Sat ) Swit l | } tl 
i to t value of $ Oa 
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Establishment of American Banking 
Facilities in South America 


EK LpRIDGEt 


SYNOPSIS All suited f Nouth (iood service always means satisfied customers. We know 


WHOSE 








products are 
lmerican needs are interested in extending the facilities 


r doing husiness i / ial section. 


The first re quisite 1s 
lie ¢ stablish ment ot ale quate hank ind bite ilitve Z and th is 
pape r points out uM hat IS he ing done in th Is line , as well (Ls 


/ 


some of the conditions i hic bh most he met im securing this 


} 


rade, 


known to 
tool 
that affects credit, anything 


Credit is the greatest tool and instrument 


commerce, cand the banks and the bankers are the 


Anvthing 


is of the utmost importance, not 


huilders of credit. 


! 
reat, 


that pertains to « 


business factors of our country, but also to 


only to the 
individual. In years gone by we have been a people 


every 


who have confined ourselves largely to ourselves. Our 


ereat internal commerce has been of so vast a nature and 


our consumption capacity so great that we have had but 
little occasion to pay attention to foreign markets. 

Our export statistics show that without very great ef 
fort, manufactured articles go to foreign countries in In- 
creasing yearly volume. In years of dull local business, 


spasmod ie efforts have generally been made to expand 
our exports of manufactures, but a revival of home-trade 
operations invariably brought with it a decline of in 
We have now reached that period 
in our industrial history when it behooves us to take cog- 
field. That we 


ol this for some time Is evidenced by the formation of 


terest in foreign trade. 


foreien have been aware 


nizance of the 


Various associations for the promotion of foreign trade, 


by the investigation of possibilities by some of out large! 


COncerTMS, and 


by the increasing activity of our consular 
service and its effective work. 


ENERGETIC Metri1ops NECESSARY 
The results of such investigations made, bring us Tace 
foreign trade is not to 


+ 


to face with the fact that a large 
be had for the asking, but is rather only to be realized 
by energetic methods and in the face of sharp competition 
The field is a large one and will only be reached after 
much patient work and a considerable revision of ow 
It will be 


necessity of consulting the particular needs of the coun 


methods. hard for many to understand the 


tries they desire to enter and the customs and 


Not the 


learned is to adapt ourselves to the customs and character- 
} 


ways 
there prevailing. least of the lessons to be 
istics of the people whose trade we hope to enjoy, 

We Americans are just a little too much 
expect those we come in contact with to adapt themselves 
One ol 


inclined to 


to our ways, rather than we to theirs. the com- 
plaints often made is that we will not pack our goods ac- 
cording to specifications given, frequently occasioning the 
rejection of the articles to the dissatisfaction of our ship 
pers, 


We must 
should iearn that orders must be filled exactly as given. 


be careful to observe instructions, and we 


*Extract of a paper presented to the N. M. T. B. A. con 
vention and its discussion 
i Vice-president of the National City Bank of New York City 


that our chief competitors in the world’s markets have 
been studying the situation for years, that they have 
built up a system giving them many advantages; and 
we know that we cannot hope to make great progress until 
we ourselves have developed our facilities to a far greater 
extent than is now the case. In looking over the possibili- 
ties in South America, we must bear in mind that much 
preliminary work must be done, that we must study the 
situation carefully and build for time to come, rather than 
for the moment. The three greatest aids for the develop- 
ment of trade with South America: namely, a merchant 
marine, an effective banking system, and the ability to fi- 
nance large enterprises, have been at the disposal of our 
chief commercial rivals for many years and have been 
most advantageously used. 

The banking systems of the principal nations we must 
with are most 


compete important adjuncts and have 


done much to increase trade. Fortunately, the new Fed 
eral Reserve Act has made some provision by which we 
can, In a measure, cope with the banking situation, and 
this will be done in as intelligent manner as the law per- 
mits. It is difficult, however, to see how we can well cope 
with the very decided advantage the financing of large 
projec ts gives to our commercial rivals. The United States 
has not vet reached that period in its history where it is 
financially independent and ready to take hold of large 
undertakings in other countries. We are yet but young 
in the life of nations. Much of our prosperity is due to 
the liberal foreigners in our securities, 
and, if called’ upon, it would be some little time before 
It is, 
therefore, apparent that our ambitions in the direction of 


investments of 
we could convenit ntly discharge those obligations. 


expanding our trade in South America depend upon our 
genius and skill, the excellence of our products, and our 
tact and ability in handling business entrusted to us, 
rather than advantages due to our shipping and financing 


strength. 
Wan Arrects Sout AMERICA 


When we consider that some of the European nations 


ow involved in war have been the principal financial 
backers of some, if not all, of the South American coun- 
tries, we can better understand the keen interest in con- 
(ditions those countries display and the-apprehension with 
which they look to the future. The National City Bank 
of New York will open at Buenos Aires, Argentine, a 
branch, and, as soon as practicable, another at Rio de 
It is further intended to open other 
This 


bank desires to do all it can to promote the increase of 


Janeiro, Brazil. 


branches in other countries as occasion requires, 


trade relations and through its banking department to 
offer a cheap and effective method of handling the ex 
It is fully alive to the 
inconvenience probable exporters and importers suffer 


changes between buyers and sellers. 


by the lack of dependable information on trade conditions, 
such as, demands for certain lines of goods, shipping re- 
quirements, custom-house regulations and dues, a know!l- 
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edge of the products of the various countries which could to give the benefit of them not only to every custome put 
. . 1: U l w , inv American merchant ingquiring We 1o t insist tl 

he , ) , ates ve TF 

“” Imported mn the hited State to advantage, thell de business With on to eet thie talermation afi wen heave te 


character and the avenues through which thev could best is to ask us for it. We will endeavor to be prepared to give 


he had, and the numerous other branches of information @* ¢lese information as it possible to obtain; but ir 
; country where Dunn has fou that onl IS per cent. of the 
ion requisite for the proper handling of the business ob erchants are willing to give financial statement 


tainable. To permit of the dissemination of such informa- can imagine what a difficult problem it is going to be. We 


{ will have to rely a great deal upon reputatior but we are 


on among American exporters and importers, it Is the 


going to get as good experts as wt possib cat nd to dis 


bank’s intention to maintain a corps of trade experts down as deep as we possibly can without having them throw 


at each branch, whose duty it will be to gather all the data is out of doors. We want to secure such inf ition as Ww 


. : (: ; ' . } render it fairly safe in doing 1 es f we propose to ba 
possible that can be of benefit and to make it available in . 
up our faith, that is, where we onestl believe the merchant 


an intelligent manner. is first-class Active foreign t e ia one of the meat & 





sirable things that ar count ‘ ossess, be ise it create 
[rnc USSION a tremendous call upon the gold of the world and force the 
other countries who ire ou buve to wpwive ! returt Oo 
MR. RECK—Can Mr. Eldridge give us the results of th either their products or their ol Naturall ul count: 
investigatior he hi been making s to ow credits nd dis that can develop a great fore t ‘ will develop a goo 
counts will be handled? If for instance, one of us were to sell mport trade in the products of the int to whiel ts ey 
bill of ten htousand dollars’ worth ot machine tools to i ports Ko A country that we nip Lo ist il turt sl D t< 
house in Buenos Aires of Sao Paulo, will we be held re is, in order to reduce the balance ft ‘ imst the 
sponsible for the time we give or will the bank estal lish the The reason that London w ible to old it tremendous po 
credit basis and finance the transactions ition i! the business w ld lie the fact that it = the 
MR. ELDRIDGE—I would like to as} f you know of any lk nz-house of the world where ll international red 
instance anywhere where the merchant making the trade di re ettled . ad ft on I lw ven eference 
rectly with the purchaser can devise ; scheme by which his ve iraft on P ‘ ‘ hye be« e everyvbods 
esponsibility w ll be totally eliminates that is, where time . . t On exact! the mie ] le i ‘ hant own 
volved If vou are entirely satisfied with the responsibilit let s s Me pl fine that ‘ nnot ‘ t. Louis « 
of the party to whom you are shippins ou will be willing to I ee s convenientl he New York exchanges 
sell to him on the ordinary terms of a draft upon the fir ise he |} grreate ll f New York exchange tl 
itself, payable in sixty or ninety days In that case, of co s fe that of St. Lo That the re ‘ that London 
ou are not interested, providing you can get a market If t ns it tight ¢ p uy 1] the trie of the world It 
that bill But, if vou want to sell to some house that you are that which enable Londe little ve two hundred 
not very well acquainted witl be it in South America o1 fift million dollars of gol il times te ictuall Oo 
Europe, what you are going to require of that man is a re trol tl erce ¢ he It finar the meres 
bursement He must go to some bank and arrange for the f the world or stoct i £0 f xth of what we } ve 
credit, and you, in turn, must accept the bank that he n this count nad the ‘ t t we n this ountry are 
inges with, providing the bank is satisfacto But eve ot taking advantage of the ¢ t ol tor we have, wl } 
n an instance like that, you still, as the mak«¢ of the draft double that of ar t n the world bye ise we have 
emain the sponsor of the credit you are respor ble for ever had the good sense to p vide fi ts mobilization Yo 
ith in that purchaser, as is the custom the world ove e gol to see in the co ‘ he xt five é ere 
Of course, the liability that vou are assuming: ve é nee in the w f oing bu ess we é luall 
mote. That is the very reason that a prime bank's bill cor yroaching scientific metl We have t! past bee 
inds such a fine discount over a bill or itiri n England « lur ne l the Loot t the nar t! t we have 
(Jermany No matter how well that firm stands, the bat yne througl evel eve ‘ eight ears there has beer 
redit is regarded as better Given firms are credited ccord sruptior evel twenty ea t | ! wi Simpl 
ne to the risk involved, and that is exactly the arrangement ir sé our currenc, eveter out edit t< wir ot 
that you have got to mak« ! ll your transactions Si last 
America or it iny other foreign country That is the re T th we can look f war to better busine ondit 
son why there has been so much stress laid upon the subject hen tl great w ettle o foreign trade te 
1f domestic acceptances, because our country is so vast that porarily going to be larger than it s been in the past; t 
its business could not be handled except upon some ba that tions that re t war will be compelled to bu from wu 
permits you to sell to a house in Washington that ou neve hecause we are the only great itior ipable of suppl 
heard of by drawing a bill against a bank there f the bank ther food ipplic ind ticle f war that the must have 
will furnish the credit There ure indoubtedl houses ! nad, log lly, long the , ontinue o long must we 
Buenos Aires, Sao Paulo, or Rio de Janiero, on which the Na ntinue to make large export t im 5 x to help t ‘ 
tional City Bank of New York will be perfectly willing to going to permit u ' ‘ t otect ourselvs bw the 
purchase bills ‘ ts that ist necessaril e establishe to purchase tl 
Where 1 are not satisfied with the credit ou have t ne 5 nst the lo of ‘ rritie that the : 
one other thing to do; if they want vour goods, have the | por j I think when tl “ ove evel f it last 
for them or arrange for payment through their own ba tw eat isa great t! k it will that we will be 
There is in that respect no difference in methods of «d ‘ pretty good shape Rut let u ot delude ourselves with t} 
business with houses in South America and elsewhere, except r that we are about t ente pe ' reat era of prospe 
that there is a certain amount of inconvenience in getting the t capital cannot be imp ‘ re nent improvements 
necessary information on which to base your credits We ‘ ot be destroved, human life « not be estroved, as the 
endeay ing to get up credit fites, as we want to know s ‘ be ge destroved in Europe eve ‘ without affecting t} 
thing about the character of the bills we have to buy We are whole world Wwe ire ound t feel the results, but we vill 
perfectl willing to purchase bills on the more resp lle feel them less thar ! of the greater nations of the worl 
houses in South America, as well as on the more responsible MR. WALTER—You have described the function of the 
banks. For instance, you want to make a shipment of tool American banks as regard p t Dos the Gert nm or t) 
to a house in Buenos Aires and they give you a credit against American, bank do ar more than fust that for the tr 
a well known bank there; we would buy it as readily as one of the countries in South Ams 
against vou or against any other of the other banks there MR. ELDRIDGE—The finance bill nd as I understat 
whose standing we are familiar with as first-class. We woul t. thev have been quite libe n their financing: that is. the 
be perfectly willing to buy those bills, if your customer fin would ecept for various hous¢ nd assume the credit r« 
it more convenient to give ther to you nonsibilit ther elves to , ible extent where it w 
MR. RECK—The manufacture here, then, will be just i desirable customer Engel i had the South American trade 
able to rel on the credits recommended b the National Cit nrett well in hand when Gert te ir England wa 
Bank of New York in these various centers s he vould be selling ts goods pr tieall on a xt hanis Germatr 
on the recommendations of any of the banks in this count: came and, realizing that most people are ver much tempted 
on which he is accustomed to rely? with long credit iid to then “England makes you p it 
MR. ELRDIDGE—Exactly Wherever ou sell a bill of xt days we will ke t ninet ind immediatel 
goods to a party whom you do not ow thoroughly, or where eat deal of the English trade began drifting to the Ge 
a bill involves a large amount ou re very careful to re ’ England then came » to the scratch and said Wi 
vise our credit information dat It is our intention to buil will make t four months So it went, until they got it un t 
up credit files so that they will be as near] iccurate for that x months for goods that had alw «s before beet ld 


region as it is possible to make then nd we shall « leavo xt ‘ se’ time That w ve nice thine for the Arges 
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ne merchants, o at least they thought so As atter of 
t it was one of the worst things that could have hap 
pened t inv country. because, when vou sell goods on terms 
longer than you should and the purchaser ealizes on them 
ind wets the money in his jeans, it alwavs burns him, he can 
not resist the temptation, the feeling that here is an excellent 
opportunity to bu 1 ple of propert o n ke some less 
ife n investment eve ! 1 booming count ere land 
tlues fluctuate rapid] d by the time the account really 
falls due his mone s tied up or he has failed to make a 
ofit on the investment I think that situation has developed 


intageously in South American countries, especially 


\roe tina 


Keeping Steel Stamps in Order 
By M. Bint 


When a 


hew set ol alphabet stamps are supplied to the 


annealed 


toolroom., proceed is follows: Ta “oa prec ol 
tool steel about %Q in. in thickness and of such length 
and breadth that all the letters and figures may be stamped 


to it. should ve done deeply and square 
\ It hold the letters 


ertically, a jig similar to the old type ol tapping jig 


The stamping 
difficulty is experienced in 
may be made for the stamps. 

irorms a 


letter or 


The slab, after being trimmed and hardened, 


letter and fig 


ure. Should a 


igure the end 
and filed to the approximate size. It is then hammered 


formed, trimmed and retempered 


matrix for each 


break, it is annealed and again reduced 


into the matrix, and re 
for further use. 


Double Case-Hardening 


In a recent case of case-hardening difficulty, a double 


treatment was found to be the solution of the trouble. 


The pieces were bases for a tool-maker’s instrument and 


they had to be trued up on a grinder on the under side 


atter hardening. 
them a light 


The cyanide process alone gave case, sO 


that the erinding occasionally went through the hard 


skin to the soft metal. 

This was remedied by first pack-hardening the pieces 
to vet the desired thickness of case, and then heating in 
evanide to secure the desired color. 

There are probably many occasions when this double 
used to advantage. 


treatment can be 


form the 
of Stand 


Finishing temperatures and properties of rails 


published by the Bureau 


that in 


subject of a recent paper 


irds, in which it is pointed out general, an optical or 


orrectl 


a total radiation pyrometer, if calibrated to read «¢ 

when sighted through a small opening into a clear furnace 
will read low when sighted upon any substance exposed it 

the open. For the oxides of iron, however, the radiation from 

which is measured or observed in case of rail temperature 
easurement, this correction is small, being quite insignifi 


single colored 


int for any of the optical pyvrometers using a 
light and from 20 to °O degrees C. for the total radiation 
pyrometers, the amount of this correction depending on the 


pyrometer and the rail temperature. Any give radiation 
instrument may readily be calibrated to give correct read 
Ines of rail temperatures, and allowance may also be made 


is usually 
the 


if desired, for the hotter interior of the head which 


from 10 to 100 degrees C. hotter at the hot saws than 
surface of the head of the rail, depending on weight and 
section Heavy scale will influence the pyrometer readings 


somewhat, especially for the total radiation instruments, 
causing them to read low, but it is probably safe to say that 
when the scale begins to cause serious trouble the ralls are 
oming through the relis decidedly too hot 
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Through the Inspector’s 
Gage 


ennpervegsanem) \neneensssenanensd 


PU 





VER on Heeeeenenanineaiieaiins asonengurnensanneaany 


\n illustration of the growing importance of inspection 


is the establishment of various bureaus which make a 


business of inspecting and testing the products of mills 
and factories. 


The incentives of choice by which men are actuated in 


} 


under 
and the appeal 


the working world may be classed three heads: 


The ambition to excel: the desire for gain: 
While 


choice are positive and men actuated by them 


of leadership. necessitv is a negative element, the 


ln dealing with the question of safetv, warnings on pay 
but little 


Carefulness must 


envelopes elsewhere are good, they do 


and 
toward the real education of workers. 
hecome habitual, and this means lone vears of training, 
beginning with the child and continuing through life. 

* * & 

In regard to the question of stocking up for the ma- 
chine shop in dull times, many fail to realize that machine 
stvle 
The 


cone-driven lathe is still used more largely than any othe 


tools are staple products. They do not fo out of 


nearly as quickly as some would have us believe. 


and probably will be for some time to come. 


In drill vy siate there are various difficulties to be ove 
So long as the burning up of drills is unremedied, 
The 


Too much speed 


come, 
the cost of upkeep of a keen edge will be high. rem 
edy consists in using high-speed steel. 
but 


chipping out slate at 


lightened, 


the 


alwavs be 
the bottom of 


hurns the drill. the feed can 
The difficulty of 
hole has been remedied by speeding up until the bottom 


is almost reached and then lightening the feed, and 


ishing the hole very slowly. 


The Tavlor & Challen Co., Birmingham, England, has 


worked out a very useful rule for calculating the pres- 
The allow 


sheared. By 


sure required to cut metal in a punch press, 


per sq.in. of surface cut or 


tons 


this rule a hole 1 in. 


ance is 20 


square in 1-in. metal would require 


80 tons pressure. A rectangular hole 4x5 in. 
in I4-in. plate would require only one-quarter the power 


100 tons 


of an inch thick plate or + X oO 20 xX 93 
total pressure. This is said to work out very well in pra 


tice with all ordinary dimensions. 


The physical examination of employees, both at the 
employment and at stated periods, is on the in- 
When this is properly done, and in the right 
It enables men to know 
effect ol 


Many be- 


time of 
crease, 
spirit, it should be helpful to all. 
their physical condition, and should show the 
the health of the emplovee. 

the 


health insurance, and perhaps an unemployment insur 


an industry on 
establishment of ; 


lieve its logical outcome to be 


ance, as is now in force in England; for it must be evi 
dent that men who are unable to secure employment on 
account of an ill condition of health, must be taken care 
of in or other, and that 


found whereby they can maintain self-respect, 


some way some Wav must be 
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Letters from Practical Men 
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MMM MT iA NY i 
Laying Out Stepped Dies the way with one end kept against the platen and a 
eniently seribed zero mart nished us a wa 
A short time ago we had to make a number of larg our dimens 
dies for automobile doors. The illustration shows thi a a nate akaed sell ten Mtl j 
vyeneral shape of the lower half of a large subpress di jolie ine sais Ulan dies ; nin nen 
used for pier ¢ a number of holes in one of the doors , “ platen ort , L cent 
\s the doors were of an irregulat shape, it Was hecessa ~~ ' . + hinw ‘ P thy, ri has | 
to have the dies (which were located in the bosses) o oil ton " ! . + th 
different heights to conform. Thev were all too b to iil yale. 
clamp to an angle plate and lay out as we do small dies, D. Frovp 
using a height gage. Newark. N. J. 
The dies were strapped to the platen of a small planer 
and the tool A (which was simply a square piece of ma 
| Improvised Fans 
| A | \ 
a : When | was a ve ter | in 
| ~ 46) > | ! ra ( { iit 
‘ | a s . a e | 
in ©) ~ + O) . a | t Ld I 
/ it () \| ware 
‘ ! ) ( reed vacatu 








LAYING Our STEPPED DiS 


( we? OD PECTION ( ther } ( tT! rT 
+ {} t | ; 
ne steel with a sti SCT ister one end) wa tained at a racti ‘ ; . and 
} ade eek clal vat am thee a ! , OLUeT lt ui ans a | it no t 2 ! | na tenal 
4 ] \ i} 1 twee / ; } ; 

m mac one S Show is the ‘ Wotle ot oOo beTWwer | SI ( PVE Col s tha | ~ its 

the housings Po clay out the wor 1 2t-in. scale Was in Fig. 1 ller ment ral . r 
. } . ‘ey 
clamped to the rail and an index finger, made from thu on the mi ey t why { 
<heet metal. was clamped to the saddle with thr end rest S Lipper ava st ! es somethinye of the 
Ing on the scale. This eave Is a means of vetting oul effect of ; elica ( \\ no eXtra reese rm 
, , , r) liy tic) ‘ | t} sen | | | } ! t mia } 

( menstlolis ! ale | eCCTIO ( OLIN Cilit aid (iI et - cli ilit ) 
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IMPROVISED FANS 
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revolution of the pulley; and, when thus set, they have 


no appreciable effect whatever. 
An effective inte rnal fan may be attached to a metal 


pulley by cutting a disk of sheet metal to fit inside the 


rim and by cutting in this three sides of several seg- 


mental openings, preferably as many as there are spokes 
in the Fig. 2. The flaps thus freed 
are bent inward and each secured to a spoke. Another 
the same as the first except that the flaps are en- 


| 
levy, 


pul is shown in 
disk, 
tirely removed, may be placed inside of and against the 
first, so that it nary be turned like a stove damper when 
it Is required to check the draft. As a measure of safety 

and it would also increase the efficiency of the fan 
lightly—the other side of the pulley may be filled with 
a metal disk having, instead of the segmental openings, a 
large circular opening in the middle. 

Such devices as these add nothing to the danger of ma- 
chine operation, practically nothing to the static or oper- 
ating expense, yet much to the comfort and efficiency of 


the workmen. 


W. D. Graves. 


Missoula. Mont. 


Imtermal Grooving Tool 
In Fig. ! 


an oll-retaimine 


is the end bearing of a motor which required 
at \, 


the finish-boring operation on a_ turret 


it being desired to do this 
lathe. 


erooving device 


recess 


qGurineg 


Fig, 2 shows a boring bar fitted with 
which is not only simple, strong, positive and automatic 
but inexpensive as well. 

The first roughing operation was used to clean the 
surface Z, that being all the finish that surface required. 

In Fig. 2 
cutters B and B,, held bry wedges CU. 
milled at D to permit of the insertion of the FTOOVINY 
cutter holder &. 
of the cutter F, 
pin J constructed and proportioned as shown. 
by the collar A screws LL. 

The cutter 


A is the boring bar proper, fitted with its 
This boring bar is 


This consists of, besides its body £, 
HT and 
It is held 


a fulcrum pin G, spring spring 
| 
aha 


} 
iM 


readily 


} 


coustruction of the itself can 











FIG.2-THE BORING BAR AND 


INTERNAL Grooving 


K 


MACHINIST 


Vol. Hl, No. ?() 


seen. It is slabbed off at the top to allow or its being 
set near enough to the interfering surface of the bar to 
prevent the spring pin from coming out in use. 

The operation of this cutter is simple; as the turret 
advances the bar, the surface W engages the rough fin- 
ish of the casting and the cutter being hung eccentric 
the resulting pressure brings its cutting edge in contact 
with the work, cutting the groove to the required depth. 
As the bar is withdrawn the spring and spring pin re 
act to withdraw it clear. This tool is entirely practical! 
and its adoption is advised for work of this nature, 

Ricuarp Russe. 

Lynn Mass. 

Steadyrest for Rough Iron 


Shafts 


We have experienced some difficulty in getting a satis 
factory steadyrest to support rough iron shafts while turn 


hey. 

The iron bars supported in the steady rest shown are 
13, in. diameter and vary from 5 to 7 ft. in length. ‘The 
ends are turned to 114 in. diameter by 10 in, long, ot 
1,%; in. diameter by 4 in. long, the same on each end. 
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STEADYREST FoR Rouagi Tron SHAPTS 
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After releasing the steadyrest the shafts run out of true. t. radius, and 10 ft. span. Then the square of the ra 

We have been trying to eliminate straightening after turn- 865 X& 65 1225, a the square ol! half of the s 

ing, which was the purpose of experimenting with th 5 5 25. Subtracting the latt om the square 

steadyrest illustrated. While not entirely satisfactory, the radius, leaves 4200, the square root of which is 64.808 

it does the job better than any other we have found. Subtracting this from the rac ives 0.192 ft. as t 
The base A bolts to the Ways Ol lathe. ‘The disk B runs rise, or, 1 Itip| nye 1 s bv IZ to e r t t 


between the base | and the Cap D. The plate ( foes 1! 2 U4 


side of the disk B and has three setscrews, which tighten | LL. JONES 


The cap PD is let back and the shaft is put on the lathe 


enter: next the three setscrews are tightened on the sha 


se tat Blew, Die for Heading Stay-Bolts 





as equally as possible: and then the three nu ut 
ha ates ti) the clis > ory lancened Mn halas 1} thy, ’ 
. , : : : 
plate ( are larger than the Olts, and their cdlamet on the end of the di 7 {] , at thr wiler bp 
smaller than the recess in the disk 7, to allow the plate and keeps the tool in) positik e sleeve is split 
(’ to float to central position Then the cap PD and t 
three nuts which bind the plate ( to the disk B are tight 
ned, and the shaft is ready to tur I 
The three studs marked Dy ola thy vate €' to the dis A 
" " } , on < 
B with just enough freedom to allow the plate ( to float 
T ; . . . ‘yy 
ney are tT prevent thre reise f rom cramping wie \ — yo = Y 
tightening Liv <eTSCTCWS OO] tI Shiai. By wre Ve! B - 
careful ll tiyhtening tlhe <cTeWs (| WoltsS air result : 4 
. . 4 “ & 
are obtained. I hope, however, that some the read 
will offer sugvestious tor lmprovement, fet A 5 B Pr 
O. A. WesstI = f « 
] j ‘ | ee ( | , 1". 
Readvill \lass ©. {{ ’ ° “at | 
” Y Y 3) 
*, : 7 ‘ ~—_ J ee le 
2 yu. eo =. = ak Aare % 
Laying Out a Large Curve 2° 3" : 
6 
A conve r tT method ol lavil yr out a large urve ! 1) ) I] ~ 4 
limited area is by using the frame shown, lich is mad 
narrow strips o hoard. | v or al viven spa ~ \\ i lh Ast 
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layout. A wire nail driven at either end of th it P 
span and at the end of the rise, the frame built 
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the cost of a new belt. The old adage “a stitch in time 
saves nine” held good in this case. 

It was found that to keep the leather soft and pliable 
it must receive an occasional treatment of “neatsfoot” oil 
and beef tallow, mixed in the proportion of 5 gal. of oil 
to 1 lb. of tallow. This application combined with the 
proper tension gave the belts a firm hold on the pulleys 
and produced good results. 

Experience at this plant has proved that, with proper 
care and treatment, the life of a belt may be prolonged 
and the stoppage of machinery from belt breakage ma- 
terially reduced. ‘Thousands of dollars have been saved 
in this plant each year by this method of caring for belts. 

H. D. Broek. 


Davenport, Iowa. 


Forming a Roller im the Autoe- 
matic Screw Machine 


The roller shown in Fig. 1 is completed in a No. 2 
Bb. & S. automatic screw machine, with one setting of 
tools from a 1-in. diameter brass rod. In my opinion, the 
special tool equipment used is the only practical method 
of machining such work in the automatic serew machine 
at a single chuckin: 

Besides including two special reamers and a_ special 
centering tool, the layout requires a two-purpose circu- 
lar tool and two special spinning tools. 

In considering the design of tools for this piece it will 


he seen that the ,,-in. diameter hole which is required in 
each end, is too small to allow the ;%@-in. hole to be re 
cessed with an ordinary undercutting tool. 

The circular cutter used in forming the work is shown 
in Fig. 2. This tool is a combination cutoff and forming 
tool. After the extra-long end has been formed, as in- 
dicated at B, it is centered and counterbored by the cut 
ter shown in Fig. 3.) A combination cutter is used so as 
fo economize in turret space, and is made in two parts for 
ease in sharpening. The j@-in. hole is next drilled, a 
blunt drill being used, so that the inside of the wall will 
conform with the outside which is formed when cutting 
off, as seen at B in Fig. 2. 

s shown 1n 


A combination spinning and facing tool 
Fig. 4. The circular spinning tool is connected with the 
cutoll tool bv three pills, These tools are made in parts, 
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Toots Usep in Forming Tike ROLLER 


so as to allow the facing tool to be sharpened. The pur 
pose of the spinning tool is to form the work to the shape 
illustrated at A in Fig. 5. The next operation is to con- 
vert the included angle of the nose from 30 deg. to 90 
deg.. which is performed by the turret spinning tool, also 
shown at F., 

The final spinning operation is performed by the tool 
shown in Fig. 6. The pilot is intended to keep the hole 
round, and is made removable so as to be easily replaced 


lor wear. All contact surfaces of the spinning tools are 
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hardened, ground and polished. The material is tool 


steel. 


COUNTERBORING IMPORTANT FOR A SUCCESSFUL JOB 





An important item in the machining of this and similar 
work is the counterboring as shown at A in Fig. 2, be- 
cause the corner thus formed provides for spinning the 
end over as shown at A in Fig. 6. The taper reamer ( Fig. 
7), which cleans out the rough hole in the spun edge, is 
followed by reamer (Fig. 8), which reams both sides true. 
It will be seen that this reamer is relieved so that it may 
do most of its moving on a quick feed, slowine down for 
the eut. 

These tools gave entire satisfaction and, being of simple 
design, were easy to replace. The operation of spinning 
the end over (while the work revolved) resulted in a 
smooth surface for the facing tool shown in Fig. t, to 
true up. A waved surface at the point of bending, such 
as is sometimes seen in punch-press work of a cup shape, 
Was not present at any time. 

K. WHITNEY. 

Waynesboro, Penn. 
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A Handy Tool for Cutting 
T-Slots 


The illustration shows a handy method of cutting 
T-slots. The cutting tools used in this device require 
less forging and grinding than others and can be 
made out of tool steel of the required thickness. When 
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made in a die similar to the holder, with one end beveled 
to give the proper amount of clearance, they require 
scarcely any grinding. 
JAMES I[T1aqas. 
Hamilton, Ohio. 


3 
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Rolled iron and steel produced in Canada during 1913 
amounted to 967,097 tons, as compared with 861,224 tons i! 









1912 in increase of nearly 12.3 per cent 
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SYNOPSIS—The figures here presented are startling to 
those No 
question its ium portance or the opportuniti s for im prove- 
It is hoped that the 
ployment offices may assist in connecting the right man 
with the right job. 


who have nol studied the situation one can 


ment. establishment of state em- 


Everyone who is an employer knows how disheartening 
it is in industrial life to be obliged occasionally to dismiss 
employees as a result of business conditions and not an) 
fault of the employees themselves. Disregarding, however, 
the personal and the human aspects of this problem, it 
becomes at once clear that there must be a great waste 
involved in hiring and discharging. 
have recognized the general truth of this, and have es 
tablished employment departments which have in time 
come to be placed on a high plane with expensive and ef 
ficient men in charge. 

Modern business recognizes that it does not pay to 
hire and discharge at haphazard; but, as far as I have 
observed, the prac tice does not seem to indicate that there 


Business concerns 


is as yet a recognition of the practical truth of the mat- 
ter sufficient to carry it beyond the theoretical stage. 

It costs money to train a man—even a skilled man 
in the special modes, practices and “tricks-of-trade” that 
are peculiar to a given concern. When 
man go, we have spent the money for his training in vain, 


we let such a 
as we will have to take someone else and start the process 
all over again. 

My observations have been directed to a large number 
of concerns, both large and small, in the United States, 
that are might call 
During the summer of 1913, while in Europe, I took 
fac- 
and 
the 


la- 


what we “mechanical industries.” 


occasion to make similar investigations In various 
tories in Austria, Germany, France and England; 
I have statistics from these indicating that 
problem which I am to present to you is not only 
tional but international. It 
how little serious attention it has received from sagacious 
side of the Atlantic. 


some 
is surprising, therefore, 


business men on this and the other 


SoME STARTLING FIGURES 


I found that figures for European factories correspond 
Of all the peo 


Lire ly new employees, 


very closely with those for other groups. 
ple engaged, 
and 27.2 


period of the year under investigation, I found that a 


(2.8 per cent. were « 


per cent., reéngaged employees. Considering the 


certain number of men had been taken in to bring about 
Jan. 1 to Dec. 31. A very peculiar 
curve was presented from month to month and from week 


an increase from 
to week, as to the number of people taken on and the 
number discharged. If you will make a similar investi 
gation with respect to your own factories, you will not 
only be surprised at the conditions existing, but also 
be prepared to make definite suggestions for their im- 
provement. 

Many reasons might be given as to why it required so 
large a number of individuals to produce a comparativel) 


*Abstract of address before National Machine Tool 
ers’ Association 
Electric Co Lynn 


Build- 


+General Mass 
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aste in Hiring and Discharging Men‘ 


By Maanvus W 


ALEXANDER# 


small increase in the force, but I found, in that par- 
ticular group of factories, that, fo increase the total active 
for / hy One h undred. err and yneeth rd ty nes Tt at Ue 


bei 1d to be employed. 
If you take a factory with one thousand employees at 
the vear, and increase its permanent 
the end of then, theoret- 
cally, only one hundred people should have been hired. 
But such is not the case; it is ne 
ance for certain items, which, when taken into conside1 
ation, will constitute a figure vastly than 
hundred. 


Men who die and must be 


the beginning of 


orce one hundred by the year, 


essary to make allow 


vreater om 
These items are: 


replaced, l per cent 


Men who fall sick, and, failing to return, are discharged, 
and their places filled by others, per cent 

Men who might be retained under proper circumstances, 
but who find it impossible to remain, owing to climatic con 
ditions, domestic affairs or other causes, 10 per cent 

An allowance for less than 100 per cent. efficiency in the 
hiring department, 75 per cent 

These percentages are based on insurance, mutual ben 
efit, and governmental statistics; but, as bare percentages 
do not usually convey a strong impression, [ shall try 
to convert them into dollars and cents, r presenting the 
amount of loss and wasted effort 

Tue Cost or Hirine a New EmMpLover 


In my search for the financial value of this waste, I 


found no available literature, so I consulted the factory 
] branches of 
this 


the executives in the various 


managers and 


mechanical industry and in the various parts of 

country and of Europe These industrial managers es 
timated the loss to their concerns innecessary hiring 
and discharging. at from $30 to $150 per emplovee. The 
great range is partly due, no doubt, to the diversity of 
branches represented by the various managers consulted, 
and also to the fact that the had not previously 
given especial attention to the problem. A few managers 
placed the financial valuation of the waste at less than 
$50 per emplovee; others went higher, some as high as 
S200 per emplovee. One ma ne-tool ilder, who is 
very keen in following up matters of this kind, stated 
that, to increase his permanent force only fifty, he had, 
the vear previous, engaged practically one thousand peo- 


je. This man felt certain that $150,000 had been taken 
out of the profits of his business—a waste of about $150 


per discharged employee. 


The head of a large automobile factory stated with 
equal positiveness that the engagement of a new employee 
cost on an average at least $100: and this is the mor 


surprising on account of the high wages paid, not only 


in that industry in general but in that plant in particular 
Another manager, who employs a great deal of femal 

labor, estimated his loss in some departments as high as 

$200 per employee. 

and the in- 

l 


! 
a rood deat ot 


Unquestionably, the skill, the experience, 


have hearing 


telligence of a new employ: 
upon how much money must be expended to break him 
in. Other important considerations are whether or not 
the employee is working on expensive or inexpensive ma 
chinervy or tools, and whether or not he has been emploved 


particularly, on tl 


in the same shop, or, more 


before 


same class of work in that same s! 
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Figures CoverING OVER 42,000 MEN 


I took a certain group of factories and endeavored to 
arrive at a financial valuation, for that purpose dividing 
the employees into different classes, totaling over 42,000 
individuals. I found that the increase between Jan. 1 
and Dec. 31 was 6697, and that the total number who had 
been engaged for that purpose was 42,571. Applying the 
percentages which I have mentioned, including the 75 
per cent. efficiency of the hiring department, I found that 
only 17,596 should have been engaged. Making a fur- 
ther allowance of 3000 men hired on account of conditions 
of production over which there was no control, I brought 
this figure up to 20,350. The result shows that in order 
to hire 6697 people these plants took on 42,751, although 
the hiring of at least 22,220 could have been avoided if 
proper methods and means had been applied. 

The classes of employees covered by this investigation 
(a) highly skilled mechanics; (b) mechanics of 
skill; (c) operatives; (d) unskilled, productive 
laborers; (¢) clerks, shop officers, cost accountants, etc. 
The cost of this is shown below: 


were 


lesser 


Class A B Cc D E 
CO cccetvaceseadecwsaes $0.50 $0.50 $9.50 $0.50 $0.50 
PRT UIOCIOR. osc vccesenceeces 7.50 15.00 20.00 lto2 7.50 
Increased damage to tools.. 10.00 10.00 10.00 1.00 1.00 
Decreased product ; 15.00 20.00 20.00 5.00 5.00 
Spoiled material .........-. 5.00 15.00 15.00 oe “ 


TABLE 1—COST OF HIRING NEW MEN 


You cannot take quicksand and knead it to a substan- 
can you take a body of transitory em- 
ployees and knit them into a homogeneous, intelligent, 
conscientious group of workers. Many of the efforts 
which we are making through so called industrial better- 
ment and pension schemes, seem almost wasted, unless 
we are first able to correct the condition which I am 
trying to place before you. 

THE 


The loss due to reduced production is, of course, en- 
tirely dependent upon the value of the produc*d article, 
its particular nature, and the experience and skill re- 
quired for its production; while the loss due to increased 
spoilage depends entirely upon the value of the material 
and the work of the department. 

As before stated, only 72.8 per cent. of all employees 
engaged during the year under consideration were en- 
tirely new, and it is to these that the preceding figures ap- 
ply. The remainder, 27.2 per cent., should be charged 
with lesser expense, because they had been in the em- 
ployment once before. Yet, even though they have been 
there before, it does not of necessity follow that they 
are again doing the same class of work, and I have, there- 
fore, reduced the figures in all these classes to about one- 
quarter to one-half the values above given. Multiplying 
the number of people in each grade by the financial value 
here assigned, I have the astonishing result that the 22,- 
220 employees, who, after making all kinds of allowances, 
were unnecessarily engaged, meant an average loss 
through their engagement of somewhat over $35 per man 
to the factories, or an actual loss of $750,000 in one year, 
all of which could have been eliminated. This amount 
represents a very considerable percentage of the profits 
of the various concerns. 


tial mass; neither 


Loss IN PRODUCTION 


Five SucGEstions 
Assuming that these figures are fairly correct, we are 
immediately faced with this question: How can this loss 


MACHIN 
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of three-quarters of a million dollars be avoided, if not 
entirely, at least in part? To this question I think five 
answers present themselves : 

First: A careful study of current employment statistics 
should be made and also an analysis of the reasons for 
the discharges. Almost every employer places on the 
discharge card the reason for the employee’s leaving, 
whether involuntarily or voluntarily; yet how many of 
us would really be ready to make oath to the correctness 
of such a statement? It is usually made by a busy fore- 
man who is not very much interested in the economics of 
the problem. We must find some way of getting at the 
man, in order to find out the truth as to why he left the 
concern, particularly in respect to those who leave after 
a few days’ or a few weeks’ work. 

Second: We need a far higher grade of men in charge 
of the hiring and the firing of men than we have had here- 
tofore in our employment clerks. They have been faith- 
ful according to the light as they saw but the vast 
importance of this work demands a man who is second 
only in importance to the superintendent in charge of 
the whole plant. 

Third: While it is important to exercise proper care, 
thought, and study, in the hiring of employees, it seems 
vastly more important to apply the proper methods 
initiating new employees in the work, and to treat them 
properly. When we get a new employee we have at once 
a new workman and a new man, and we have to attend 
to both. The needed effort for one is purely educational 
and for the other, purely psychological; we have to com- 
bine both. Here, perhaps, most money can be saved. 

Fourth: We ought to have effective systems of appren- 
tice factory schools, special training courses (or what- 
ever name you may call them) so that we may not be 
dependent altogether on the grown men who float around 
the country, but may take hold of the youths of the coun- 
try and train them in the ways of our industry, and in 
loyalty and intelligence. 

Fifth: Finally, so far as it can be done, we ought to 
regulate a little more the commercial requirements as 
they come to the factory. I find, in the case of articles re- 
quiring skill and judgment in their construction, such 
as, for example, the building of an electric motor or a 
lathe, that the commercial curve takes on a zigzag char- 
acter, whereas I would like to see it sweep along in a 
more regular fashion. Some will find a way eventually 
—some have already found the way—to straighten out 
the curve a little better than their neighbor. 

It may, therefore, be reassuring to tell you, as I men- 
tioned at the beginning, that the problem which I have 
presented to you seems to be of a somewhat international 
character. Briefly, let me give you a few illustrations 
in respect to this question, which were drawn from fac- 
tory experience in Germany and in England: 


Employees Employees Number 

at as at End Additional of Men 

Case ear of Year Employees Hired 
S 6 6(}ereenetendes coce 18,556 16,450 2894 9.530 
Sheet eeeneeseeeees 9,165 12,032 2867 10,982 
7. -seessens enw coon |6OD 5,270 634 4,845 
S ~esceuceecsoveaned 365 570 105 637 
i «ssaseucosnsananed 10,998 11,914 916 17,059 
Ot 260s ceeuesnmaaeae 3,158 3,14 “as 2,148 

*German. tEnglish 


TABLE 2—NUMBER OF EMPLOYEES HIRED AND AT WORK 


In concluding, I hope we may again come together to 
discuss this problem on the basis of a more concrete 
knowledge and in a more assured hopefulness that by our 
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discussion and by our suggestions we may materially con- 
tribute to the welfare and the prosperity not only of the 
special interests involved but also of all the people, 
whether employees or otherwise, who will be benefited. 
DISCUSSION 

CHAS. H. NORTON—I don’t think that any of us know 
what our percentage is, but I have been observing an im- 
provement for some time. Our superintendent has repeat- 
edly said: “I have long since learned that, no matter how 


badly a man does, or how vicious he is, or how many acci- 
dents he brings about, or how expensive he is, the next one 


would do just the same, and, as this one will not be apt to 
do the same tricks again, I keep him.” I think we are mak 
ing efforts to follow that out and try to save every man we 


have and make a good worker out of him. 

D. C. ALEXANDER—Since the largest 
are lost through the fact that they leave 
the employer do something to make these 
tented and more willing to hold their positions, such as some 
system of pension? I was very much interested in the indus- 
trial pension system in the Dutch colony in Java, where | 
found that every employee of the railroad is entitled to a 
pension whenever he retires, whether he is discharged o1 
leaves of his own free will. They take the man’s wage for 
the previous year and divide it by 75, then multiply the re- 
sult by the number of years he has been in the employment 
of the company. If this is five years, he gets only five 
seventy-fifths of his pay for the preceding year; if it is 
twenty-five years, he gets one-third. 

The interesting feature of this is that it applies not only 
to European employees in the and in the managing 
department, but also to the native employees. I was shown a 
list of those employees, and was amazed at the fact that ove 
half of the men had been on that railway line, which is about 
600 miles long, for eighteen years. The report of the pen- 
sion system showed that in the preceding year not a single 
person had been killed upon the railway, and that only five 
persons had been injured. I think that is very good testimony 
to the fact that old employees operate machines or railways 
better than new ones, and that the effort that this company 
is making to keep these men has certainly resulted in great 
advantage to the company. I also discovered that the system 
had not proved a heavy burden to the company, because they 
maintain a separate pension fund, which is invested in bonds 
of the Dutch Government, and the proceeds from these bonds 
—which were purchased by the railway company at an earlier 
period—are now more than enough to meet the amounts pay- 
able from the pension fund. My impression is that there is a 
small amount, perhaps one per cent. of their pay, contributed 
by the employees each year toward this fund; but I believe 
as time goes on the company intends to carry the system 
without any further contributions. 

I simply offer this as a suggestion, because I have never 
heard of anyone in this country pensioning men who left their 
employment before they were too old to work any longer. 
In the case of the company referred to, a man is entitled to a 
pension when he leaves after working six months for the 
company. I think a great many men would appreciate this 
provision to take care of them when they have to retire 
through either disability or old age. 

M. W. ALEXANDER—I have come to the conclusion that 
the pension system in vogue, in at least ninety-nine out of one 
hundred cases, has practically no effect upon the stability of 
the employees, except those who have reached a _ service 
period of at least ten or fifteen years. 

The reason for this lies in the nature of the pension system 
itself. I believe there is a pension system that can be made 
to react upon the length of service or stability of new em- 
ployees; but it must be of a different character than that 
mentioned or that which is generally in force. 

In an investigation of about 100,000 employees in various 
establishments, I have found that the largest number of with- 
drawals from whatsoever reason is within the first two years 
of service, and, of course, within the first year of this pe- 
riod. If you are able to hold your employee beyond a period 
of two or three years, you are pretty certain to hold him for 
good. He will not then be liable to drop out except for 
very natural and justifiable reasons. Our whole effort must 
be toward keeping the man during the first two years, the 
first year, the first six months, the first six weeks, and the 
first week even, to get a grip on him, but not through a 
pension system that promises him a small sum of money 
twenty-five or thirty years hence, for that at first can have 
no effect upon him. 

How can we take a man into our plant and prevent the 
first growth of that feeling of dissatisfaction of disgruntle- 
ment, and straighten him out? That is our great problem. 





percentage of men 
voluntarily, cannot 


men more con- 


shops 
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The Futility of Long-Range 
Designing 


By ENTROPY 


Whenever things are a little quiet it is very easy for 
a good designer to say to himself that, instead of ac- 
cepting shorter hours or a layoff, he will start out to do 
About one in a hundred 
rest get back under cover 


designing for other people. 
makes a success of this; the 
as soon as possible. 

It would seem that the best place in which to design 
a new tool 
Maine, interruption be possible and 
where the mind might work in peace. But the human 
mind will not work in peace, it will work only in the en- 


machine would be in the deepest woods in 


where no would 


vironment in which it has been accustomed to work. If 
designing were done by poets, then the solitude would 
produce our machine tools; but our designs are made by 

One ex- 
The 
that can do designing are mechanics, used to being on 
If you 


men that can build, and have built, machinery. 
ception in a decade only proves this truth. men 
the job and accustomed to the noises of the shop. 
draftsmen want to know how it 
the country, go down to the shop on Sunday, all alone, 
and try to work. You cannot. You might if had 
just come from the country, but if you had you would 


city seems to be out in 


you 


not be designing. 


SHuorp ATMOSPHERE VITAL 


The man who is trying to make the drawings for some- 
thing that is going to work must be on the job and 
in the shop where it is going to be built. The largest part 
of the designer's job comes after the thing is al! on 
It is after construction begins that the fun com- 
mences. The first machine is never like the drawings. 
The drawings may be all right, but there is some smart 
Aleck in the shop that is so sure they are wrong that he 
makes something the way he thinks the drawings ought 
to have shown it. Then, when the thing is ready to 
assemble, he has thrown it all out. 

This is all extra beside what the designer did that he 
ought not. If he was not on the ground, he made the 
base plate an inch wider than the widest planer in the 
shop would take, he made the spindle two inches longer 
than the grinder could possibly be stretched to go and he 
called for sizes of reamers that the shop never had and 
never would need again. He cast parts together that 
no machine in the shop could get at to machine but 
which, if left to be bolted together, would have been easy 
to make. 

In fact, we have come to question if there is such a 
thing as @ machine designer. Is not a designer a com- 
posite? Is it not to be expected that the design must be 
looked at from so many points of view that it would 
make a man dizzy to see them all ? 

We are worshiping efficiency just now. 


paper. 


Efficiency in 
design means a machine in which every part can be 
made in the quickest and most accurate way by the least 
skilled men; a machine which will sell itself with the 
minimum of boosting and which will produce the max- 
imum of accurate work in the factory where it, in turn, 
will be operated by the cheapest man the owner dares to 
put on the job. 

Is there anything much more hopeless than long-range 


? 


designing ! 
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The United States’ export business in metal-working that he was by no means cot investigation t 
machinery for the year ending June 30, 1914, was very any one shop or type of shop. 
satisfactory, as shown by government statistics. The The figures are such as to make anv owns r, manager ol 
total was $14,011,359. This is, in round numbers, two — superintendent wake up to the fact that the same tl 
million dollars greater than for the vear 1912 and two may be happening under his own nose. t is one of t 
li illion dollars less than for 1915 the best vear in our things that can assume tarve proportions w thout ittract 
history. lf the present active demand for machine tools ny attention, becaus ie (| dual cas ddisassociats 
ror foreign shipment continues, the vear 1914-1915 wi rom evel other case. A shop emploving on LOOO men 
‘asily be our banner year for such exports. One unusual may easily lose a man every wot day, or 300 in a vear, 
feature of the present inquiries is for second-hand ma- and have no suspicion that there may be the same unde 
chines of medium capacity. lying trouble in a large part of the cases. Lf, at any time, 
ialf the men had left in a body, there would have been 
feeling that something was radical wrong. 
r , er Cc... ot 2 ox 4 ry } 

The Duts of pena Ins Chere are two principal ways in which men may happet 
= , to leave any one shop They may want to or they may 
Thrift has been held up belore us as a virtue so otten me 

> have to. Chose that leave because thev are fired are usu 
that we may not realize that it has an Opposite. But it : 
: ally left out of the emplover’s reckoning, on the ground 


has. The Bible admonishes us, “There is that which ' ' ;' T 

° ” that the shop is better olf without them. lose that leave 
withholdeth more than is meet, yet tendeth to poverty. _ ae = 
; } & of their own accord alwavs ave j aiid eXcuse to oll 


The habit of wise spending is as much a virtue to be ¢ 


vated an the habit of Ghitt In the majority of cases the « ‘ that thev want more 
ivatedad as le hab Oo iit. a . 
, money Unfortunately, ther Oo Wal which tt 
At the present time this desirable virtue is strength- "ss i ; ; 
. , DOSSIID I to te Wiup each nah abe ad out whether te 
ened into a duty. Qur great need ts to increase buying, ; | ; salons ; a 
. ; ’ ’ , realy ets an Keeps a yoo that bring hi more mone, 
particularly of manufactured articles. We need to chang J € ihe , r 
Qur acquaintance with me who are red and fired, o1 
from a hoarding to a spending attitude. We need to shake — ’ 

iy Foal ’ , » quit, leads us to suspect that there are some sociolog 
off our reluctance to buy needed articles, material and . a 

: . : ‘ reasons for the tremendou ws that « and should 
machines, and add our part to the snowball of orders that ; ' 

, met. wbpor, MIVSICI or mel il. s not a commodit 
will roll forward when spending is substituted tor saving ; ; : \ 
mn . , 4 tLcaun be stored panad tad out accord to 1 ol 
Che condition of our country is such that wit most oO! . ; 

: ; ; ‘ of any customer that ma enpoye alo t must ix 
our people there is no question about the ability to pay op 
; , esh. or not at all. wn. Too. labor not ce The exe! 
for what is purchased. see ) 
nota mwer-adri n pa ‘ the 1 i e can ( 
Whether we believe in the economic soundness of thi 1 : \\ 
aa ' T nal a Dut Tin Wo il ( wi 
“buy-a-bale” of coiton movement or not, one thing jas : 
’ eplore thy uct that ( on tf alw t ! mou 
already been accomplished. Evervone knows that the we sy " rie 
. . Work as much or as intel rent s he m iT wi \\ 
fare of the South depends upon the spending ot morn 
ae that he ce a lot of thn wut other things 
lor cotton. Ihe housewife who bDuvs a web of cotton elot 
for her household, or dec icle s to use cotton fab is 1Ol he ! : gsi 
. 3 , . , Deplorable as it may seem, he thinks very much as 
own and her daughters’ dresses, is helping the people of 
. Hover about how he may get more money. hovel 
the South, and incidentally many others. In similat 
story that is circulated about men who vet higher pay 
fashion, the man who loosens up and orders that suit o 
1 } } qdomye other things grows as it is mssecdi arounad the hah 
clothes and overcoat that he has been thinking about, o1 . , 
:' - 1 and continues to grow in the workman's imagination unt 
Invests na couple ot pairs of shoe Ss, OF PICKS out his auto- : 
. . : vw Is obsessed with the notion that his particular line o 
mobile for next season and places the order, is helping to ; ; I 
> . ; . . ; the Worst paid in the world and that he hithsell 
fulfill his duty of wise spending. _ 
' vetting less than his share of the spoils. 


The effect of enough such acts will be to start a move- 
: He fails to realize that there are ten men waiting fo 
ment that will reach out to every industry. Not the least 


; : : ; ‘ him to quit, so that they can have a chance at bis job 
to be influenced for vood will iY that ol machinery build- ” 4 : , : ' 


° . , yy Wse samme meh may very proba )| have left Obs that 

ing. But each one of us must help. Why not send an : . os J 
. ‘ were better than the one they are applying for, but tli 

order today for that machine that vou need ? , 

have left them, and must have others 


A We cannot but feel that there is an opportunity for a 


Keeping Men on the Job 


At the New York meeting of the National Machine employment and wages the country over: a campaign 
Tool Builders’ Association, M. W. Alexander brought out which shall include information, not only as to wages 


campaign of education among working men—machinists 


as much as anv—which will show them the truth about 


some astonishing facts as to the expense of replacing men paid, but as to cost of living, social surroundings, facil! 
who drop out of one shop to go to another. Still more — ties for inexpensive amusement and for educating child 
astonishing was the array of numbers and the bulk of ren, and all the numerous factors that aid men in dete! 
the corroborative testimony which he presented to show mining whether they wish to take their families into a 
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section of the country where the pay envelope may be a 
trifle fatter. 

As it is today, many of the men to whom Mr. Alexander 
referred are suffering from the results of having moved 
where money appeared to be freer, but where they have 
found that other considerations make it hard earned. We 
commend this work to local chambers of commerce as a 
It is to the interest of every 
for without 


subject for study and action. 
community to be attractive to wage earners; 
them nothing can go on—they are the life of a city. It 
is more important from a civic point of view to have good 
car service than streets suitable for automobiles. 

Even within a city, we suspect that an investigation by 
disinterested people as to why men really leave one shop 
to go to another might make interesting reading for thei: 
owlers. 

ni 


Comparative Shop Records 

The value an hardly be over- 
estimated in any shop with a regular product. The meth- 
ods adopted by D. Napier & Son, as shown in the article 
in another column, indicate careful attention to details, 


of comparative records | 


particularly the chart showing the scrap or losses in the 
various departments. This is valuable 
records which can be obtained, as it enables a manager 
to put his finger on the leaks in the various depart- 


one of the most 


ments. 

Records of this kind, whether in the foundry, the ma- 
chine shop, or in any other department, are exceedingly 
valuable to the works manager who is after the highest 
efficiency, and we shall be glad to know of others who are 
doing work of this sort in a systematic manner. 

It is not to be supposed that all losses can be eliminated, 
but there are many which may be classed as entirely un- 
necessary When attention is called to them and the causes 
which produce them. It is for this that ree- 
ords of this kind are of value; no one dreams of securing 
100 per cent. efficiency from either individuals or from 


purpose 


the shop as a whole. 


Don’t Make the Seller Wait 

On page 766 we published a short article with the head- 
ing, “Don’t Make the Buyer Wait.” 
that the relationship is so close between buyer and seller 
that the latter cannot afford to let the former wait in an 
for the 


li was pointed out 


to a business office. It is self-interest 


seller to give immediate attention to the buyer. 


anteroom 


As a matter of common courtesy, anvone who enters a 
business office should receive immediate attention of some 
kind. 
on their way rejoicing. 
waiting, he can frequently be kept profitably interested 
by an understudy of the man whom he wishes to reach, 
until the latter is disengaged. From a broad viewpoint, 
it is nothing but courteous to give immediate attention to 
whoever calls. 

One of our good friends, in commenting on this article, 
rather, 


He suggests as a topic for brief com- 


Many such callers can be quickly satisfied and sent 
If it is necessary to keep a man 


has asked why we do not extend the same idea, or, 
change it around. 


ment, “Don’t Make the Seller Wait.” 

The self-interest that we have pointed out in the rela- 
tionship between seller and prospective buyer is also in- 
volved in the relationship between purchaser and seller. 
Yet it is not quite so immediate, and as a result, discour- 
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teous treatment and unnecessary hanging around ante- 
rooms is to a far greater extent the lot of the unfortunate 
salesman than of the more happily situated buyer. 

It was once the common custom in this country to treat 
the salesman with reasonable courtesy and to give him a 
prompt reception. In contrast, the salesman in Europe 
was generally considered very much in the same way that 
a persistent peddler is looked upon here. As a natural 
result, really responsible officials did not visit their cus- 
tomers, but turned over this unpleasant task to some of 
their subordinates, men who were so situated that they 
were willing to put up with the various slights that they 
This situation did not work out to 
the benefit of anyone, and, as a matter of fact, has grad- 
In this country it often ap- 
pears to be gradually growing worse. 

This subject is by no means new, but the editorial virtue 

reason for 
the sentence: 


were sure to receive. 


ually improved in Europe. 


comments, 
make the 


these 
Don’t 


of reiteration is sufficient 


which are summed up in 
visiting buyer or seller wait. 


* 


Making Catalogs Easy to Use 


The question 
from many angles, but, if we may judge from recent ex- 
amples, there is still much to be learned by those who 
expect them to aid in selling machines. Standard sizes 
of catalogs are a convenience—though there may be hon- 
est differences of opinion as to the value of standardiza- 
tion—but the giving of the information desired by a 


of machine catalogs has been discussed 


customer is a vital necessity. 

Handsome catalogs attract attention and are kept 
much longer than those of the plainer variety, but un- 
less they contain the information desired they represent 
money thrown away, or nearly so. A recent noteworthy 
examples of the printer’s art was almost devoid of the de- 
tails a customer desires. Another catalog whets a cus- 
tomer’s appetite by describing one or two details of a 
new machine, but ends by saying that further informa- 
tion can be found elsewhere, without giving a clue as to 
its location. 

Assuming that machine catalogs are issued to inform 
possible customers of the good points of a machine, they 
are evidently not fulfilling their mission unless they con- 
tain the desired information. <A little systematic effort 
should make it easy to give whatever may be desired. 
It should not be difficult to compile a list of the questions 
a customer would ask and of the points which will tell 
him the main features of the new machines. These should 
be presented clearly and concisely and should not require 
hunting for. Convenience in the finding of the facts 
should be considered, rather than an artistic appearance, 
though there is no reason why they should not go together. 

It is an open question as to how far it is advisable to 
go in the way of introducing general information into 
catalogs. Those who were the first to do this, success- 
fully, were undoubted] well rewarded. But the more 
catalogs a man receives containing areas and cireumfer- 
ences of circles and similar data, the less he values them, 
as such tables are no longer an adequate reason for keep- 
ing a catalog; it must have specific information about 
the machine it advertises and suggestions as to its use. 

The value of catalogs can be very much enhanced and 
they can be made to pay a much bigger return on the in- 
vestment, if these points receive due consideration. 
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Single-Pulley Lathe which permits it to be depressed and to lie flat on the cross 


The illustration shows a single-pulley all-geared-head "es. This construction enables the machine to remain 


engine lathe recently developed by the Springfield Ma- 
chine Tool Co., Springfield, Ohio. 


clamped to the rail while trains pass over, as there is 
nothing to interfere in any way until the saw blade has 





The drive is direct from the line-shaft _ oe 
to the single friction-clutch pulley. Motor 


application can readily be arranged. All 
of the journals, with the exception of the 
main-spindle bearing, are equipped with 
ball bearings. There are available 12 
speeds in geometrical progression obtained 
directly by means of 13 gears. The spin- 
dle journals are independent of the upper 
casing and can, therefore, be adjusted 
without removing the cover. 

The entire head mechanism is inclosed 
and oil-tight, the gears running in an oil 
bath. The main-spindle journals are sup- 
plied with sight-feed oilers. 

The pulley clutch on the rear of the 
head is devoid of overhanging shafts and 
contains a friction clutch operated by a 
push-rod by which the lathe can be started 
and stopped instantly. This permits a 
direct drive from the line-shaft, eliminat- 
ing the necessity for a countershaft. If 
desired the head can be furnished with a 
reversible drive. SINGLE-PULLEY ALL-Gearrp-Heap ENGINE LaTH 

It will be noted that all of the operating 





AM MACHINIST 











levers are conveniently located. The machine has a 14 reached such a height as to encounter the flanges of the 
in. swing with a 6-ft. bed. wheels. When this height is reached, the blade only is 
broken, as ample clearance is provided at each end of the 


frame. Clearance is also provided to conform with the 


Portable Rail Saw standard three-rail electric construction. In the event 


of the operator forgetting to turn the handle down, the 


The illustration shows a portable hand-operated hack- ‘ 
train will push it over. 


sawing machine, manufactured by A. Reitlinger, 170 W. o> 
Broadway, New York City. The machine is clamped to vit? 

the flange of the rail, the cut starting at the bottom, as Safety Lathe Dog 

shown. The handle is provided with a knuckle joint, The lathe dog shown was designed to combine the con 


venience and efficiency of the common lathe dog with a 





perfect shield for the setscrew head. 
The need of a special wrench is eliminated and the ex 


= .) 
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PorTaBLE Rart Saw Sarety Latine Dog 








tra leverage provided by the safety cap permits rapid and 
The interior 


asy adjustment of the setserew by hand. 


ot the satetv cap Is s iaped to contorm to the head of seTt- 


screw, so that when the cap is turned the setscrew turns 


vith it, the head of serew slipping up or down inside the 


SaberTy cap. 
This dog 
Tool Co.. Chicago, Il. 


is a recent product of the Armstrong Bros, 


Acetylene Oil-Gas Welding 
Outfit 


The acetylene-gas generating apparatus shown is of a 


the made nonexplosive. b miXing 
| 


it with oi! gas, the two gases being produced simultane 


tvyx in which Cas Is 


ously. The eas is suitable for weldine and cuttin: 


metal, and Way he Ist (| also for domestt lighting, heatine 


aud fora variety of other purposes. 


: 


CC CSP € 

















ACETYLENE O1n-Gas WeLpING OUTFI1 


In connection with al tank the gas may be 


storage 
cutting ane 


repair, asm ill 


stored up so as to use a number of welding, 


brazing tools. For small outside welding or 


tank can be filled from the storage tank, thus eliminating 


the necessity of a generating outlit. 
The (re } 


and instead of feeding the ¢« harge of carbide to the water 


erating charge is put up in a sealed cartridge, 
(to produce acetylene gas) the water is fed to the charge 
and is constantly under control. The cartridge has a cen 
tral tube around which are packed layers of carbide separ- 
ated by lavers of sawdust, sand, or other inert material, 
saturated with crude oil. When water is admitted to the 
central tube, it starts the combustion of the bottom lave 
of carbide, the heat from which vaporizes the oil in the first 
laver of the inert material. The continuous supply of water 
leads to the combustion of the several layers in succession, 
but if the supply of water is stopped, the combustion will 


practically cease. The advantage claimed for the con 


bination of oil and carbide is that the carbide cannot burn 
itself under high pressure, as the oil, which is mixed with 
sawdust, absorbs the eX essive heat. The oil vapor absorbs 


any excess oxygen, and its mixture with the acetylene gas 
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is claimed to produce a flame which is specially suitable 
for the autogenous welding process, while the mixture is 


nonexplosive. The cartridges are made of various sizes. 
apparatus consists esset tially of a tan} 
and the When the c rtridve 


In the « hamber, it is al ured in place by a door at the bot- 


The generating 
cartridee chamber. is inserted 
om, Which is forced tightly against a gasket by a hand- 
screw. In the head of the chamber is a plug valve. with 
radial tubes connecting the port with the body of water 
in the tank. When this valve is 


on the top of the stem, water flows through the radial pipes 


pushed down hy a lever 


| into the central opening of the cartridge. 
The gas produced by the contact of water with the car- 
bide passes out through a perforated cap of the cartridz« 
the head of th into the 


through chamber 


aha ports 1) 

flue. It then passes down through the water in an annu 
lar space outside this flue and up again through the water 
to the space at the head of the tank, whence it is drawn 


olf direct at low pressure for such work as brazing or 
leg] 
cutting and welding. 

This 


in several sizes | the 


Heights, II. 


oracve bottle for use aut Hivner pressure in metal 


toa 


market 
Chicago 


for the 


Co., 


made available 


Willners Machine 


outfit lias been 


lydraulic Press 


c 


The illustration shows a self-contained hvdraulie press, 


which, while designed for special work, will be found 


handy for general machine-shop use where there are any 


forced fits. 























SELF-CONTAINED Hyprautic Press 


The machine consists of a stationary base, supported on 
legs, and of a head cast integral with the hydraulie cyl- 
inder, both of which members are connected by two steel 
columns 214 in. in diameter. The bore of the cylinder 


is 4in. Back of the main frame on the right side of the 
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machine is a tight and loose pulley driven from the line 
shaft by a 3-in. belt at a speed of 300 r.p.m. The driving 
pulley is keyed to a crankshaft running in phosphor 
the crankshaft 


bronze bushings. The connecting rod ol 


operates a pump bolted to the top of the oil tank, which 


The 


which furnishes the pressure to the hydraulic cylinder ts 


in turn is bolted to the base of the machine. pump 


connected with it by means of pipes and suitable fittings, 
and has a safety valve to prevent overloading the press. 
[wo filler blocks which can be swung back if necessary are 
shown. 

The distance between columns is 24 In.: 


between the 


stationary base and the end of the ram in its extreme 
l7-in. diameter handwheel 


ry 4 
Chis 


position up, about 338 in. A 


is provided in front of the machine, handwheel, 


by means of a rack and pivion, moves the ram up and 
down. The hand-lever showlh op the right side ol the 
press, shifts the belt from loose to tight. The press 


weighs about 1400 Ib., has a power of 35 tons. and occu- 


pies an area of 6 sq.tt. It is the smallest size of a line 
developed recently by the Metalwood Mite. Co.. Detroit. 


Mich. 


Flexible Coupling 
While the coupling shown was designed for general 
application, it is especially adapted for connecting lin 
shafting. In the illustration the shafting to be coupled 
is shown meeting at an angle. 


It consists simply of 





two sprocket-« ut hubs 
held flexibly together Dy 
a roller chain. The cha 


I 


allows adjustment o 
teeth to all 
alignment, 


POsItLons ol 


thus 


viviniy 














wide flexibility. The 

coupling Is constructed 

| with a factor of safety of 

seven. The roller bearing 

N of the chain, and the 

contact of the rollers 

FLEXIBLE CovpLine with all the teeth at on 
time, is calculated to n 

sure an equal distribution of the load and a minimum ol 

wear. 

Connection is effected rapidly by clasping the chain 
with a master link. The shafts may be freed and run 
independently Iy\ sumply removing the chain. The coup 
ling will run in either direction and is noiseless. It will 
be noted that the outer rims of the coupling are rr 
from. projections. 

This coupling is made in three grades of flexibility and 
represents a recent product of the Clark Flexible Coup 


ling Co., 90 West St... New York, N. Y. 
High-Pressure Gas-Cylinder 
Valve 
The ’ Co., New York City, has 
recently developed an improved type of stud valve for 
tor 


International Oxvgen 


high-pressure gas cylinders. This valve can be used 
pressure up to 2500 Ib. per sq.in., and is recommended 
for oxygen, hydrogen, nitrogen and similar gases. It is 
made of metal throughout, no packing being used. 


The body is of tobin bronze, and the other parts of 
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such suitable metals as are noncorrosive to gases ¢ 
weather conditions. 

The cross-section shows the simple construction, ea¢ 
part being accessibl repairs, W nh ma 
small expense, The d aphravm is co structed 0 
and springy material, and will withstand tl train p 


upon it without fracture. 














Higu-Pressvure Gas-CyLinper VAbvi 


Under 


nt distance away 


normal conditions, the diaphragm 1 et a sull- 
rom the alve seat to permit the 
ull opening of the valve, rhe _ 
thus all the is 


for the gas to raise the valve, from. the 
evlinder mat be used, down to the atmosphei pre 
The valve is fitted with a safety plug, W cho is led w 
fusible metal melting at, or below, the boli 1) 
of water. It is also provided with three passages, ear 

a straight line with the direct action of th { 
permit the outflow of the metal. The plug is made wit! 


ts seat hemispherical, and tightens against 


} 
@ «dis 


Hardening and Carbonizing 


Compounds 


J 


\ number of hardening and carbon powders lave 


heen produced recently by the Get wan Compound Co., le 
franklin Vass. 
When sprinkled on red 


tion to tie claimed meivalbtaee ‘) 


St.. Boston. 


eg In, and mm add 


rapidity, they give off little smoke or obt 


Rotary Air Compressor 


Show! ili lig | Is ppb 


The rotary air compressol! 
by the Wernicke-Hatcher Pump Co., Grand Rapid 
Mich. The principle on which this machine wor 
illustrated in Figs. 2 and 3. These represent the prin 


ciple only, and not the actual machine sections. In Fy 
2, the por kets A fully contracted: the pocket 


expanding and drawing In air; pocket (' is filled ; an 


are 
thy 


the pocket D is compressing preparatory to dischargu 
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Both the rotor and rotor case revolve on their own axes 
in the same direction at the same number of r.p.m., with- 
out side thrust. In Fig. 3 are shown the comparative 
position and operation of the intake and discharge pipes 


and valves. 




















Fiag. 1. Rorary Atrn ComMPpREssoR 


The machine is air cooled, the outer wall of each 


pocket giving a radiating surface large in proportion 
The outer surface of 


the rotor, revolving at high speed and constantly exposed 


to the volume of air compressed, 
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PocKet Calculator 


The small pocket calculator shown is essentially an or- 
dinary 6-in. logarithmic slide-rule, put into circular 
form so as to be more compact. It consists of four 
principal members: A circu- 
lar base plate carrying con- 
tinuous scales on its periph- 
ery and lower face; a mov- 
able top plate, or rotor, ar- 
ranged to turn on the hub 
of the first member and car- 
rying similar scales on its 
periphery and upper face; a 
slotted hub nut to keep the 
rotor in place and adjust the 
friction thereof ; and a slider, 
or runner, with cross-hair and 
pointers, to be used in con- 
junction with the first two 
members, 

Shrunk upon the outer cir- 
cumferential rims of the base 
plate and movable top plate, 
and protectel by their flanges, 
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CircuLtar Pocket 
CALCULATOR 


are two mechanically divided scales of pure white, seam- 
less celluloid. 
the base plate and top of the top plate, or rotor, are flat 


Set into sunken panels in the bottom of 





Pocket A 











Rotor case head 








Bearing surface 
Discharge 
ports 


md 











PRINCIPLE OF Suction, Com- 
PRESSION AND DIsCHARGE 


Fig. 2. 


All heavy 
moving parts of the machine are balanced and rotate at 
All small sliding parts have a rela- 
This small relative motion and slow 


to fresh air, forms the effective cooling area. 


a uniform speed. 
tively slow motion. 
relative speed, permit a close sealing of the side walls 
without undue friction. During compression, the pres- 
sure in the leading pocket is always greater than that in 
the one following, and presses the sliding vane against the 
walls, preventing* back leakage. 

These machines are made in sizes to suit requirements 
and pressures up to 100 lb., but the machine illustrated 
weighs 1400 lb. without sub-base; is 46 in. long, 28 in. 
wide, and 35 in. high: and has an approximate capacity 
of 75 cu.ft. actual delivery when operating at 100 Ib. 
gage pressure and running at the maximum speed of 
400 


r.p.m. 


Meriuop or PLACING THE 
INTAKE 


Kia. Fi 


annular dials, each of hard white enamel upon a copper 
diaphragm. 

The runner consists of a bent metal frame carrying a 
transparent celluloid window. This frame is so formed 
that it embraces the edges and outer portions of the cal 
culator, and by means of two pairs of feet, each pair 
running in a groove, in top and bottom of the main in- 
strument, is constrained to travel in a circular path; or 
if the runner be held in a fixed position, the instrument, 
with all its scales, may be rotated beneath it. 

A wide variety of calculations can be accomplished 
with this instrument and it is made in several models 
to be especially adapted for different classes of work. It 
is a recent development of Small, Small & Co., Waltham, 
Mass., and as will be noted is furnished with a convenient 


leather case. 
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NEW PUBLICATIONS Current Prices of Shop Ma- 
terials and Supplies 


i 








‘SEPOURERBELDOND EN LURHELD AD DE GEE HHH HEd 








MACHINE DESIGN, CONSTRUCTION AND DRAWING—By ie . , 
Henry J. Spooner. 746 8%x5%-in. pages; 1450 numbered PIG IRON was quoted at the following prices at the points 
illustrations; several folded diagrams; indexed; cloth and time indicated: 


bound.. Price, $2.50. Longman, Green & Co., New York Nov. 12, Oct. 8 Noy. 6 
City. 1914 1914 | «1913 | 
This is the third edition of a comprehensive textbook on No. 2 Southern Foundry, Birmingham $10.00 $10.00 $14.25 
machine design In the preface to this edition the author No 2X Northern Foundry, New York 14.25 14.50 16.00 
calls attention to the fact that the work has been thoroughly co 5 Ses Sees Chicago Vy = + = 2 - 
revised and that new matter has been added in a few of Basic, Pittsburgh . é 13.35 13.90 14.90 


the chapters 
. ‘ aaa = MISCELLANEOUS METALS—NEW YORK 
GEARING—By A. A. Ingham. 181 5%x8%-in. pages; 57 illus- tK 
trations; no index; cloth bound Price, $2.50. The Van Cents per pound—— 


Nostrand Co., New York City. Copper, electrolytic (carload lots) 11.37 12.00 16. 62) 

This book enters a field already fully and satisfactorily =. one 34 “ a 124 = +4 

= LAL > . ‘0 ») 

filled. There are a number of works on the design and Spelter ( 5 15 5 10 5 50 

construction of gears that give complete information. In Copper sheets, base 16.50 17.00 22.00 

addition there are several that take up special gears, as oPper wire (carload lots) 12. ¢ 13.20 18.00 
‘ ; ’ Brass rods, base 12.00 12.75 16.37 

spirals, and worms Thus it is difficult to find the reason Brass pipe, base 15.00 16.00 21.00 

that prompted the author to prepare this book. It contains Brass sheets 12.2 12.75 16.62 
Solder § and } (case lots) 19.00 i. 62) 28.( 


little that is new, and fails to present the latest and best 
information on some of the subjects that are taken up. The STEEL SHAPES FROM JOBBERS'’ WAREHOUSE, NEW YORK 


field that it does cover is indicated by the five chapter head Conts per pound 
ings, which are: Spur Gears, Bevel Gears, Worm Gears, Steel angles base 1.85 1.8 2.25 
Spiral Gears, Helical Gears An appendix of 20 pages is + ee ¥ gr | 1.90 1 oO 2 30) 
= i achiner stee Dbessemer s&) 4 > 
devoted to the natural trigonometric functions ——— _ ' 8 +.9 
PRACTICAL TREATISE ON MILLING AND MILLING MA- STEEL SHEETS FROM JOBBERS WAREHOUSE, NEW YORK 
CHINES. The Brown & Sharpe Mfg. Co., Providence, R 
I. 322 pages, 6x9 inches. Price, 50c. . Cents per pound 
9 = ) _ 9 
. . No. 28 Black 2 Ow 2 70 2 St) 
This is a complete revision of their former treatise It No. 26 Black > An > > 1) 
is divided into nine chapters which take up the classification Nos. 22 and 24 Black if 2.55 2.65 
of milling machines; the essentials of a modern miller; the tog ned Black 10 2 o 2 on 
3 o ’ ack.. 2.3 2 ) 2. 
erection and care of machines; the spiral head and the way it No. 14 Black 25 2 35 > 40) 
is used in indexing and cutting spirals; attachment for mill No. 12 Black 2.20 2.30 2.35 
ing machines; milling-machine cutters; general notes on o> 28 Galvanized >. 3.40 $.10 
. o. 26 Galvanized ,. 20 3.40 +50 
milling, showing typical operations; gear cutting; cam cutting, No. 24 Galvanized , O5 3.25 +. 65 
graduating and miscellaneous operation The book is pro - 7 : 
fusely illustrated with photographs of work being actually COLD-DRAWN STEEL SHAFTING is sold to consumers 
d at about 45% discount off list prices At that rate the net 
done on machines, and showing various setups which will prices per foot are % in., 4.95¢ 1 in., 8.03c.; 1% Iin., 12.65c.; 
prove of value in many shops 1% in., 15.29c., 1% in. 16.50c.; 1% in., 19.36« 1% in., 22.44c 
: : 7 5.79¢.; 2 9. 28¢ 
There are 120 pages of tables, including plain and differ- 1% in., C5 o IM. 69.006 
ential indexing, approximate angles for cutting spirals, a OLD METALS—The following prices are quoted Heavy 
table of leads from 0.670 to 149.31 in. There is also a very copper, 10c.; light copper, 8.50c.; heavy machine composi 
. 7 : tion, 8.75c.; light brass 2x brass chips, 8c.; brass turn 
complete table of leads for cam lobes, occupying 50 pages ing, 7c 
These will be found particularly useful in connection with MACHINE BOLTS are generally quoted to consumers at 
the cam cutting for screw machines, which forms quite a 60°% off the list price, but in the case of steady customers and 
section of the book big orders, generous concessions are being made At the rate 
of 60% the following net prices hold, at dollars per 100 


- Diameter 








3 Length A 3, ‘ 7% 4 lin 

: 1% in . $0.68 $0.80 $2 O8 $3.08 $4.20 $6.04 

PERSONALS f 2in O71 O:185 2.24 8.20 4.48 640 
f 2% in 0.74 0.89 2.38 3.52 4.76 6.76 

: Mile dteeeens 0.77% 0.94 2.54 3.74 5.04 7.12 

3% in. 0.81 0.99 2.69 3.96 5.32 7.48 





Geo. K. Atkinson, formerly manager of the Modern Ma- STANDARD PIPE continues unchanged The following 


chine Tool Co., Cincinnati, Ohio, has become associated with discounts are allowed from store in New York 
the Steinle Turret Machine Co., Madison, Wis Black Galvanized 
Ks ; 4 to 2-in 79% 70% 
W. C. Buell, Jr., for the past seven years general manager 24 to 6-in Fit cs 78° 69 © 
s , * . 7 9.5 7 ¢ « 
and engineer with the Westmacott Gas Furnace Co., Provi- 7 to 12-in tee 6 64% 
dence, R. I., recently severed that connection and has now be- At tl , ts th ‘ t 
. d ‘se disco . > *t prices : Pp are 
come associated with the Bellevue Furnace Co., Detroit, Mich., ese discoun 1e net prices in cents per foot are 
his Sie einsnimaitiay dl eebiieie d : 7 : ; Black Galvanized Black Galvanized 
in the capacity of assistant manager and engineer }-in 2 41 3.45 2)-in 2 87 18.04 
: 2 > on 2 
E. J. Crabb, in charge of the foreign department of Farmer a see : 83 5 = 9 : = 4 1 
: -in 6.4 -it 23.98 33.79 
& Co., machine and hand-tool merchants and manufacturers, 1}-in 5 87 8 25 Sin 29 56 45 a8 
Clerkenwell, London, E. C., Eng., contemplates a visit to the 2-in 7.77 11.10 6-i1 412.24 59.52 
United States early next year in order to establish agencies DRILL ROD sells to consumers at the following discounts 
with American manufacturers. Mr. Crabb solicits correspond- 5 3 dl lee 60%; second grade, 40° off and first grade, 
ence in th mg ime. "alia . . . 
wes © meantime COKE—Standard furnace coke sells at $1.60@1.65 for 
Elmer Ambrose Sperry has been awarded the John Scott prompt shipment and $1.65@1.75 for future contracts For 
. . . . . . 7 . . » Sap? os " - 
legacy medal and premium, on recommendation of the Frank- ae Pa ¢ A — _ ot nae gatpene mt $2.15@3.26 is de 
. - . = ain » « ‘ i ac ee.00 7 2.0 
lin Institute, as a recognition of the service he h is performed ANTIMONY—Prices have dropped, Cooksons’ selling at 
in the development of his gyro-compass. A similar award has lé6c., Chinese at 15c., and Hallett’s at 13% to l4e 
been made Arthur Atwater Kent for the accomplishment SWEDISH (Norway) IRON is sold to consumers in ton lots 
represented in his “Unisparker.” at 73 10 base In small lots quotations are made at $3.75 
anc 4 ‘ 
De nm He rman chneider, dean of the college of engineering WELDING WIRE—Prices remain unchanged as follows 
of the University of Cincinnati, originator of the coéperative Cents per 
plan of industrial education, and an occasional contributor to Pound 
our columns, has been retained by the Board of Education of 4%, vs and ¥% See rar ne ate _— . 6.08 
the City of New York to act in an advisory capacity in con- No. 8, fy and No. 10 . . ; coseesese OG oct 
nection with vocational, prevocational, coéperative and con- a 12 0 i2- 
tinuation schools and classes In this work William Wirt, eh senee a : 0.125 
2 a 7 « i g 
superintendent of the Gary (Ind.) school system is to be No. 14 and x . . -++ 0.135 
. , . i : 0.16 
associated with Dean Schneider. No. 20 bat ee 0.20 
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on I WY O) IK . The National Pin & Bracket Co., North Vernon, Ind., has 
} 7 , : 4 We 
Mi , AL VV © RIAAIN G iwarded the contract for the construction of a 30x72-ft 

factory. Noted July 16. 
NEW ENGLAND STATES on . 2 . . 
The Alma Standard Foundry & Mfg. Co. will construct an 
The Androscoggin Foundry Co., Washington St., Auburn, ildition to its plant at Alma, Mich., for the manufacture 
Maine, whose plant was destroyed by fire, Oct. 22, is building of furnaces. 


factory 


$50,000 


Plans are now being considered for the 
permanent plant Noted Nov. 5 

Saw Co., Portland, Maine, 
manufacture of saws and 


» temporary 
erection ot a 

The Globe Portable 
erect a factory for the 


plans to 
machinery 


for felling trees H. ©. Smith, South Portland, is Pres 
William Crane, Carleton St., Cambridge, Mass., plans to 
erect a one-story, 110x151-ft garage The estimated cost 
IS S20,000 
The Waltham Foundry Co., Waltham, Mass., plans to build 
a foundry estimated to cost $25,000 J M Kilgore is Pres 
The Union Metallic Cartridge Co., Bridgeport, Conn., is 
having plans prepared for a five-story addition to its plant 


The estimated cost is $50,000 


F. A. Rantz, 373 Laurel Ave., Bridgeport, Conn., has award 
ed the contract for the construction of a 60x100-ft. garage 
E. J. Southey is Arch Noted Oct. 22. 

The Scovill Mfg. Co., manufacturer of brass goods, Water- 
bury, Conn., will raze the buildings on its East Main St 
property Plans are being prepared for a new factory to 
be erected on the site. 

MIDDLE ATLANTIC STATES 

Fire, Oct. 27, damaged the factory of the Heintz Art 

Metal Shop, 1362 West Ave., Buffalo, N. Y Loss, $500 


Adamite Abrasive 





Fire, Oct 
Co., North 
The Finley 
will establish a plant 





29, destroyed the plant of the 
a 


Tonawanda, Loss, $20,000 


Robertson Porter Co., Port Jefferson, N. Y., 
for the manufacture of motors, autos, 


vehicles and engines FEF. R. Porter, Port Jefferson, is in- 
terested 

Fire, Oct. 28, damaged the garage of the Utica Motor Car 
Co., Jay St., Utica, N. Y Loss, $1500 

The Bonnell Motor Car Co. has acquired a_ three-story 
garage at 273 Halsey St., Newark, N. J., and will establish 
a salesroom and repair plant for the new automobile to be 
manufactured by Dodge Bros., Detroit, Mich., and for which 
the local agency has been secured. H. Bonnell, East 
Orange, is Pres. 

The Balbach Smelting & Refining Co., Newark, N. J., has 
filed plans for the construction of an addition to its plant on 
Ave. R. 


plant of the 


storage 


Fire recently 
$5000. 


Watts-Campbell Co., 
E. Allen Wilson, 


destroyed the pattern 
Newark, N. J Loss, 
Penn., has completed 


Arch., Philadelphia, 


plans for alterations and additions to the garage and repair 
shop of George H. McClatchey, on 59th St., Philadelphia 

The Multiple Roller Gin Co will construct a plant in 
Wilmington, Del., for the manufacture of gins, compressors, 
pickers, and machinery H. DPD. Cheever and J. T. Easton, 
New York, N. Y., are interested in the company. 

The Abner Doble Motor Vehicle Co., Wilmington, Del., will 
establish a plant for the manufacture of automobiles and 
motor cycles G. W. Dillman, Wilmington, is Pres 


Fire, Oct. 28, destroyed the Antietam garage, Hagerstown, 


Md. Loss, $175,000. 
SOUTHERN STATES 
L. S. Collyer, James Bldg., Chattanooga, Tenn., will pur 
chase a belt-driven, 12x12-in. air compressor 
The Memphis Armature Works, Memphis, Tenn., is in the 
market for a second hand 14- or 16-in. lathe 
The Carnett Bros. Sulky Plow Co., Wartrace, Tenn., plans 


to construct a plow manufacturing plant, to cost $60,000 


MIDDLE WEST 

The Enamel Products Co. has awarded the contract for 
the construction of a one-story, 80x260-ft. factory at Cleve- 
land, Ohio. Estimated cost, $75,000. Noted May 21. 

The Modern Foundry Co., 2088 Scranton Rd., Cleveland, 
Ohio, will erect an addition to its foundry, to cost about 
$5000. 

The Cleveland Welding & Mfg. Co. has awarded the con- 

for the construction of an addition to its foundry at 


tract 


133 West 117th St., Cleveland, Ohio. Estimated cost, $10,000. 


Metal Pump Co. contemplates the construc- 
Middletown, Ohio. 


The Cincinnati 
tion of a plant in 


Plans have been prepared and bids are being received for 


the construction of a two-story addition to the plant of the 
Nolte Brass Co., Springfield, Ohio 

The Kelly Motor Truck Co. has awarded a contract for 
the construction of an addition to its plant at Springfield, 


Ohio 


The United States Pipe Co., Bay City, Mich., contemplates 
the construction of two buildings. 

The J. E. Bolles Iron & Wire Works will build an addi- 
tion to its plant at Detroit, Mich. 

The Holland Furnace Co., Holland, Mich., will construct 


an addition to its plant. 


The John M. Fay 
conStruction of a 


has awarded a contract for 
Joseph, Mich. 


Towns Emergency Express Co., First National Bank Bldgzg., 
Chicago, Ill, will buiid a $5000 addition to its garage and 
repair shop at 1625 West Lake St., Chicago. Hall & Oster- 
gren are Archs. 

The Maher Mfg. Co., Libertyville, Ill., will establish a 
plant for the manufacture of lighting fixtures and automobile 
accessories. N. L. Maher is interested. 


Foundry Co 


the foundry at St 


the Miller 


$5000 


the boiler room of 
Rockford, lll. Loss, 


Fire, 
Incubator Co., 


Oct. 22, destroyed 
Knowlton St., 

Bids are being received for the construction of a garage 
for Hall Bros., at Ninth and Commercial St., Manitowoc, Wis., 
to be of brick and concrete, fireproof construction, one-story, 
50x110 ft Estimated cost, $10,000. 


WEST OF THE MISSISSIPPI 


tL.R., St. Paul, Minn., 
The estimated cost 


will buiid a 
is $155,000 


The Northern Pacific 
roundhouse and machine shop 
Bros., 


Fire, Oct. 30, destroyed the garage of the Donaldson 


Culbertson, Mont. Loss, $10,000. 

W. H. Watson, Kirksville, Mo., contemplates building a 
blacksmith and machine shop. 

Cc. J. and F. E. Briner, St. Louis, Mo., will build a factory 


manufacture of electrical machinery and fixtures 


cost is $25,000. 


the 
estimated 


for 
The 
WESTERN STATES 

Motor Co., Stanfield, Ore., plans to erect 


at Stanfield. The main building will be 
Frank R. Roles is representative of 


The Peerless Air 
a windmill factory 
50x100 ft., of concrete. 
the company. 

E. E. Crandall, 
mercial garage and 
Fifth and Sixth St., 
ft. O. M. Warner, 

The City 
prepared for 


erect a com- 
Maple Ave., between 
building will be 90x174 
Los Angeles, is Arch 


Angeles, Calif., 
shop on 
The 
Bldg., 
Council of Oakland, Calif., has ordered plans 
a two-story garage and machine shop for munic- 


Los plans to 

machine 
Los Angeles. 
220 Stimson 


ipal automobiles. Estimated cost, $20,000. 
The Pacific Improvement Co. will erect a commercial 
garage at Pacific Grove, Calif. 


The Order of Eagles will construct a two-story building at 


15th and K St., Sacramento, Calif. The lower floor will 
be devoted to a commercial garage and machine shop. 

A. H. Martin will erect a garage on Van Ness Ave., near 
California Ave., San Francisco, Calif., at an estimated cost 
of $70,000. Smith & Stewart, 244 Kearny St., are Archs. 

CANADA 
Williams & Co., 58 Parks St., Niagara Falls, Ont., will 


install machinery for the manufacture of carburetors and com- 


plete equipment for general garage and auto repairs. 

Bids will soon be received by the City Council, Ottawa, 
Ont., for one 15,000,000-gal. electrically driven pump. 

The Board of Control, Toronto, Ont., contemplates spend- 


for the 
for the 


purchase of engines, generators and other 
technical school. 


ing $45,000 
machinery 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Fire, Oct. 27, destroyed the shoe factory of Trimble Bros 
& Co., Calais, Maine. Loss, $25,000. 


Fire, Nov. 2, damaged the slaughter houses of the J. J 
Kelley & Co. and S. S. Larnard Co., and the Brighton Abat- 
toir, Boston, Mass. Loss, $30,000. 

The A. G. Spalding & Bros. Mfg. Co., Chicopee, Mass., 
manufacturer of athletic goods, has had plans prepared for 
the construction of a one-story addition to the plant. The 
estimated cost is $16,000 

The F. W. Lombard Chair Co., Fitchburg, Mass., whose 


the 
con- 


rebuild in 


by fire, plans to 
charge of 


plant was recently destroyed ; 
will be in 


near future. William M. Ashley 
struction 
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Special Machines and Tools for 
Small Pump Parts 


EDITORIAL CORRESPONDENCI 


NYNOPSIS—Two special machines ‘li shown = the one Of dlameters and le nets, 5s Snown tiv 1) le 1 ive 
jor turning and threading the cylinders, the other jor left in Fig. 1. It is a thin-wall cast-iron casting hav- 
completely drilling and tapping the frames of farm ng a wide bead at each end. he outside of this bead 
pumps. The floating workholder is a particularly a is turned and threaded in two operations in the special 
leresting feature Oo] the cylinds r vita hine. Di tails o} d plex mach ait shown Wk lis ! ont re lol 
hee ope rations of boring the casings oT geared punips on threading. while the turning Ss done tiv ear. 
a gang vertical drilling machine and milling the gears, [It is evident that the success of s ! whine must 
or rotors, are also given. rest upon its ability to center the eastin perly. ‘This 
98 accomplished by means of 1 loa workholdet 
The manufacturing methods used in producing the shown closed and in operatin osition in ‘Bie. 1, and 
parts of farm pumps and geared pumps have been car- open and swung upward in Fig. 2. Att n is called 
ried to a high degree of perfection. This has been to the centering ends projecting from the e heads. 
brought about by the necessity of producing both types Kach of these centeri ends has : that car 
of pump in large quantities and at a low shop cost. A be thrown out or pulled in by means of a permanent T 
number of the more interesting operations, with the spe- rench plainly seen on 1 ront of each head. — In 
cial machines and tools used In the Shops ol the Trahern operation thes jaws are | owh oO tward, a « lindet 
Pump Co.., Rox kford, Ill. are shown and des ribed., casting that has bee! mores = SLIp wed over them, ana 
The first two illustrations, Figs. 1 and 2, show a_ they are moved toward each other. This operation « 
special farm-pump cylinder-turning and -threading ma ters the evlinder. The two sti ht handles, both o 
chine. The type of casting, which is made in a variety Which are plainly seen in Fig. 1, are moved until th 
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Kic. 1. Spreran Macuine ror TURNING AND THREADING THE CYLINDERS OF Farm Pumps 
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contact with the out- SpecriAL MACHINES FOR Pump FRAMES 


lower jaws ot the holder come nm 
J 
3 shows another special machioe, built to drill 


These two handles merely Fig. 


side of the cylinder casting. 
and tap all of the holes in a farm-pump frame at a sin- 


adjust the position of the jaws and bring them in con- 





tact with the casting already centered. 

When this movement is finished the 
top clamps are swung forward until 
the latches grip (these are best seen 
in Fig. 2), when the star-headed 
screws on top are screwed down into 
contact with the cylinder casting. This 


is now firmly gripped at three points 
near each end. The threading heads 
are then pulled back, the jaws of the 


centering ends pulled in out of the 


way, and the holder carrying the cast- 


Ing swings to the rear for the first op- 
eration, turning. At the same time a 
casting which has been turned comes 
forward in the second holder. This 1s 
locked by the pin shown in the top of 
the front bracket and under the con- 
trol of a foot treadle. The power feeds 
are then thrown in, and the casting 
that has just been chucked is turned at 
the back by the single-pointed tools 
seen in Fig. 2, while the die heads in 





front cut the threads on the casting 
that has already been turned. The 
9 


continuous operation is evident. Fig, 2. Dera WoRKHOLDER OF MACHINE SHOWN IN Fig. 








Fie. 3. Sprctan MACHINE For DRILLING AND TappIine FarmM-Pump FRAMES 
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vle setting. It has nine spindles, counting the four short 
drilling spindles at the right. horizontal 
spindle at the back about midway of the length of the 
in the illustration, 
At a single setting 
used in 


There is a 


shown 
as it.is hidden behind the casting. 

this machine drills 
tening the pump down; 


machine, which is not clearly 


fas 
drills and taps a hole inside the 
barrel from the right-hand end; drills and taps a hole 
behind the spout at the back; drills and taps two small 


four holes in the base, 


holes, one inclined, by means of the two vertical spin- 
dles at the back, and drills and taps a hole at the left 
hand end. 

With this description of what the machine does, but 
little need be said in regard to its method of opm ration, 
for this is self-evident. All of the spindles are provided 
A little study of 
show that the machine has been built up to quite an ex- 


with power feed. the illustration will 


tent of regular parts from vertical drilling machines. 


PropucInG THE Parts or GEAKED PuMPs 


The four final illustrations show some of the import- 
ant operations in producing the parts of geared pumps, 
which are used for a wide variety of purposes. 
the rotor. Both 
of these must be carefully and accurately 


The particular parts are the case and 


made to give 





—— 
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Fig. 4. Gane MACHINE 


BoRriINnG 


MACHINIST gao 


a small amount of clearance. else th efficien 


pump 
will be reduced. lt 
to see that 


ma Surprise Sone ol Tie renct 


the boring of the two int rsecting holes +¥) 


ithe casing is done entirely under vertical drilling n 
chines with all the necessary degree of accuracy. 

In Fig. 4 the gang vertical drilling machine used or 
this work is shown, together with the jigs used. 

The first operation on the case is to drill the sha 
es for th rotor, which is don mn thi lig shown at 
e left \ plate having locat hy ushings is used 
euide the drill and thus establish the accuracy of th 
center distances between the holes rom this fixture 

the work passes to the second spind! ron e rig 
vhere the rough boring is don | nethod of holding 
‘he piece is plainly shown. It is inserted frem the bot- 
tom, brought up against a stop plate held by screws 
below, and centered and gripped by kevs operated 


Kach one ol 


hi nd 


low ati a on 


from the sides. 


screws 


these jigs is 

. so that it has 

the m: 

adjustment to bring the 
Th 


finishing thes 


} 
a dovetailed slide motion wort 


CTOSSW18e and lengthwise 0 ichine tabl 


This per- 


mits of easy and quick casins 


in line with the spindle. spindle at the 
eht in Fig. 4 
light chip. 


independent blades is also shown, 


extreme 


is used for and 


COUSINS, 


es a The tvpe of cutter head used with ad- 
stable 
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MILLING Gears, oR Rotors, or 
GEARED PUMPS 


ig. 5. 


The second spindle from the left-hand end is set up 
to drill the Here the accuracy 
of the center distance between the two holes, which pro- 
the important. The 
inserting one of holding it by 


covers for these cases. 


bearings for rotor shaft, is 


method of 


means of 


vide 
these Covers, 
under the 


straps at the ends and locating it 


guide bushings is plainly shown in the set-up. 
MILLING GEARED-PuMP Rorors 


In Fig. 5 there is shown a Kempsmith Lincoln-type 
sniller provided with special fixtures for holding the 
gears, or rotors, of the geared pumps. These castings 
are mainly of cast iron, and are set up in two strings on 
long arbors, which are supported front and back by the 
At the center and beneath each string 
is a semi-circular rest to resist the downward thrust of 
the rotors come to this miller they 


fixture housings. 


the cutter. Before 
have been drilled and reamed and had the outside turned 
to gage. 

As shown, the fixture is arranged for three strings of 
these rotors, but as set up only two are ready for mill- 
ing. At the left-hand end of each arbor an indexing 
device is provided. hardened steel 


with 


This is a ring 


the proper indexing points and 


bushings inserted at 
plunger, which enters the 

The small lever 
for releasing this locking plunger and the handle for 
indexing the mandrel by means of a ratchet are plainly 


passing underneath a 


spring 


holes and registers the work mandrel. 


shown. 

The specially formed cutters resemble regular gear cut- 
ters, but have outlines corresponding to the special needs 
of the pump design. These cutters are 6 in. diameter 
and are driven at a speed of 82 r.p.m., with a feed of 
min. It must be pointed out that these 
rotors are finished with a single cut and that the surface 


234 in. per 
must be quite smooth. 

One feature of this set-up is the use of the small ex- 
hauster seen overhead in 


Fig. 5: 


suction pipes run down 


ye -.. 
- 3a — *s 
} 

















Fig. 6. SPECIAL GRINDER FoR Cutrers Usep on MILLER 


SHOWN IN Fia. 5 




















Kv 


Fig. 7%. CENTERING 


FIXTURE 
AND HoLpING PULLEYS 


DriLLING-MACHINE FOR 


to hoods surrounding the cutters. The discharge leads 
into a box located on the floor below the miller. This 
exhauster sucks away the fine cast-iron chips from the 
cut, thus preventing them from working back under the 
cutter and producing a rough finish. 

Fig. 6 shows a grinder made in this shop for sharp- 
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ening these special milling cutters. It consists of a 
plain column carrying a grinding head with two wheels 
and having at one side an adjustable table. The height 
of this can be varied by means of the handle seen below 
the table. The slide of the table has a crosswise motion, 
under control of the handle projecting toward the left 
of the illustration, and the cutter itself is fitted in a 
swiveling head, so that the grinding wheel can be passed 
clear across the cutting face of the tooth in a single 
motion. The handle which operates the cylindrical mo- 
tion is shown projecting upward from the cutter holder. 
Before this machine was developed, it was necessary to 
grind the faces of these cutter teeth at several settings, 
because of the width and shape of the tooth, but with 
this fixture, using the swiveling head, it is possible to 
grind the full face of the tooth in a single motion, 


PULLEY CENTERING AND Houpine Fixtunti 


The simple centering and holding fixture shown in 
Fig. 7 is used in drilling the pump pulleys. It is seen 
) 


to consist of two triangular frames, carried on vertica 


ECTeEWS and having opposed V-notches faced with hard- 
ened steel plates. A pulley casting is dropped into tl 
proper set of V's on the lower plate, and by moving tl 
hnandwheels. wh ( h are connes ted by l chain, the low 
plate with its V-jaws is moved upward until the pulle 


is centered and located against the upper plate. It is 


thus mn position to be drilled or bored. 


Making a Study of Planing 
Time 


By T. PILKINGTON 


l 


The usual operations required for the completion of a 
planer job, for which time allowances must be provided, 


are as follows: 


Placing material on platen, often including time wai 
ing for a crane; setting up, including lining up, fixing 
work to platen or fixtures, fixing tools, and setting feed 
and cut; rough-planing. one or more cuts; slacking olf 
tools anid 
setting finishing tools; finish-planing one or more cuts; r 


moving the work: and cleaning off the platen. 


holding clamps or devices; removing roughin; 


y 


In addition, allowances may be made for getting the 
time slip and blueprint, grinding the tools, cleaning the 
machine, and oiling up, although some of these operations 
may usually be performed while the machine runs. 

At present we will deal with the time required for 
the roughing and the finishing operations and 
ti ularly with the effect of those much neglected items, 


more par- 


overrun, acceleration and deceleration, upon the time 
required for roughing and finishing. 

The time allowed for overrun, acceleration and decel- 
eration at the ends of a stroke is usually left to the judg- 
ment of the rate setter. A much better method, how- 
ever, is to make tests and plot the results. 

To those who have not made actual tests, a few ex- 
amples selected from a number of planer tests may be in- 
teresting and useful. 

The distance which the work is allowed to overrun th 
tool at the end of a roughing cut must be sufficient to in- 
sure a proper clearance, and it is well to note here that 
the platen travel is never constant, occasionally varying 
1 to 114 in. from the mean length of traverse. The over- 
run at the end of each return stroke must, as a rule, be 
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sulicient not only 


the metal. In 


finishing 


for tool 


the feed mer hanism to do its work bhetore thr tool reenters 


WOTK 


advisable to feed at the DCO 


When belt-driven planers 


cially where the 


al 


plane rs have 


earance, but also to alloy 
however, it Is frequent! 
| Ol each return stroke 
{ used on short cuts, CSM 


ro ind heavy cast-iron 


driving pulleys, it is usually essary to allow cons 
erably more overrun at the end of the return § strok 
than is called for by considerations « Tt “dl. This is dus 
to the fact that the pullevs becon ind heated w 
reversals follow each other at short intervals. thus caus 
ing rapid deterioration of the beltir 


The combined effects of overruns. accelerations and di 


celerations are clearly brou: 


l and 2. The 


and one return STTOKe 


1 
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ne Maximum cutti 


u 
v t 
an 
4 
“ 
Oo = 


CURVES SLOWING 


AND DECELERATION 


ne and 


il ah titi 





FECT O] 


Without anv allowance or ¢ 
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ting the time coefficients aga} 
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e drawnh to represel wT 
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the time required to take one roughing cut over a surface 
10 in. wide. 

Select the curve marked 25-ft. cutting speed on the slide- 
rule; find its point of intersection with the 50-ft. return- 
ing line; set the arrow to the vertical projection of the 
intersection so found; place Y-in. feed on the lower 
ft. 10 in. wide; 
16.0 min. on the bottom line of rule. This will be 
time required to complete the work on the assumption 


»> 
do 


read 
the 


slide opposite >; > and opposite 


that there is no time spent in overrun, ecceleration and 
deceleration. A, which is taken from 
a 14x10x20-ft. belt-driven planer of old design, and upon 


A relerence to curve 


1 the work will be done, shows the time coefficient 
10-in. to bo 14. This quantity multiplied 
the time already found will give the time required to take 


VW hii 


lor a cul by 
one roughing cut over the surface under consideration. 
The latter operation may be performed by the lower scales 
as the result. 

area of the eut, the depth of cut 


and gives 22.4 min. 

The cross-sectional 
multiplied by the feed, together with the total weight of 
material on platen, affect the time coefficient, but in prac- 
The 


ing instance will give some idea of the effect of cut and 


tical work this effect is usually negligible. follow 
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Cornering a Repair Business 
with a Draftsman 


By Cuarues C. LYNDE 


Twenty-odd years ago, a young man decided to break 
away from the electrical company where he was employed, 
and to set up in business for himself as armature winder 
and general electrical repair man. The start was made, 
and because the manufacture of electrical apparatus was 
still in its infaney, the repair shop was fairly busy. 

At the outset a draftsman was made a portion of the 
shop equipment, with the task of making a working draw- 
ing of each motor that came in for repairs. In this man- 
ner, each job completed left behind it a full set of work- 


ing drawings, from which, if motor could 


be built identical to the one on which the repair work had 


hecessary, a 


been done. 

As time went along the work of the shop grew; after 
five years it was necessary to double the drafting force 
to keep pace with the work of preserving records of the 
An- 
other five years passed, and a third draftsman had to be 
work continued to come 


different types of apparatus sent in for repairs. 


employed. The shop prospered ; 


from those who had been there before and from those 



































weight on the time required for a complete cycle. In 
The 62-in. machine mentioned in Fig. 2 was machining who were told of the service given. About this time many 
a cast-1ron bedplate of 3000 Ib. weight; two roughing cults of the smaller electrical companies began to combine 
of 7yx,5-in. feed—split eut—were being taken with the with, or to be absorbed by, the larger concerns, and many 
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Fig. 3.) Stipe Rute EspecitaLtLty DesigNep ror CALCULATING PLANER TIMES 
usual round-nosed tools, and the time- of one complete types of motors and generators were discarded to sim- 


to cut, the 
The casting was 


} 
assed 


After the tools 4 
time for the same cycle was 0.45 min, 


cycle was 0.48 min, 


then removed from the platen and the time given for the 
same cycle, as measured by stop-watch, was 0.45 min. 
Thus the roughing cuts made a difference of 614 per cent., 
and the weight of the casting made no appreciable dif- 
ference, 

Data similar to the above may be readily obtained from 


any planer with the use of rule, stop-watch and cut-meter, 
and the results are much more satisfactory than are those 
obtamed by the haphazard methods so commonly em- 


ployed. 


Numerous advantages over pipes of other materials are 
claimed for the asphalt-paper pipes that are being introduced 
in Austria. The makers assert they can replace iron, steel, 
copper and clay piping for all purposes except the conveyance 
of hot fluids, concentrated acids, and petroleum. The pipes 
are made from a special kind of asphalt paper of German 


manufacture, 


As 


equipment were rendered obsolete and thrown away, in 


plify production. a result, the drawings of this 
many cases no record whatever being kept of the discon- 
tinued types, although there remained many users of the 
machines formerly marketed. 

Since that time the proprietor of the repair shop in 
question has had more work than he could handle, be- 
cause the word got around, as the machines needed re- 
pair, that he alone could reconstruct the discarded types. 
Owners of old motors and venerators which are found 
adequate for the kind of work in which they are em- 
ployed are forced to send to this one shop for repairs. 
So, in consequence of his foresight in employing a drafts- 
man at the outset of his business career and putting him 
to work preserving records of the types of electrical ap- 
paratus repaired, this shop owner has provided a field 
of work which affords him a comfortable livelihood and 
which will doubtless prove to be a prosperous business for 


his SuUCCeSSOr, 
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A New Factory with Many Interest- 
ing Features 


EDITORIAL CORRESPONDENCE 


SY NOPSIS—Light, air and comfortable surroundings 
while at work seem to be the order of the day in modern 
factory construction. Space that would have been con- 
sidered wasted a few years ago is now given over to light 
and air and considered a good investment. Flooring of 
limber instead of concrete obviates all danger of dust and 
also allows machines to be bolted down in any desired po- 
sition at any time. The best grade of tovlet fittings, with 
no discrimination between the offices and the shop, ts a 
trifle unusual. 
a 

In order to kee p pace with the increasing demand for 
decorated tin boxes for tobacco and similar commodities, 
the Tin Decorating Co., of Baltimore, Md., has erected 
a new factory which contains a number of extremely in- 
teresting features. It has long been the belief of the pres 
ident of this company, W. N. Tuttle, that good working 











look 


ter. <A little notion of the way in which this will 


vering the lawns 


Sed 


some have criticized this construction as a waste of space, 


when nature has had an opportunity of co 
with green may be had from this view. although 
it is a source of gratification to Mr. Tuttle that a num 
ber of the men have come to him to express appreciation, 


not only of the new building with its excellent lighting, 
but of the open court and its surroundings, which make it 
much more livable and homelike. Another feature is that 
practically no artificial lighting is needed, quite a su) 
stantial saving during the year. 

The street side of the. building goes down one flo 


below the street level, the opening shown in the center 
storage. <A 
20-ton plunger elevator enables large motor trucks to ' 
] 


this basement, which is used for 


being in 


andled fully loaded from one level to the other, so that 


aus possible 


the handling of material is made as direct 





In addition to this, a freight track 

’ runs along this side of the building 

| so that material may be loaded di 

rectly from the ears onto the elevator. 

Those who realize the excessive weight 

of tin plate will appreciate that any 

— method which will facilitate handling 
is highly desirable. 

ae The building is 274 ft. 8 in. wid 

nor | by 343 ft. 8 in. long, with the court 

106 ft. 10 in. by 168 ft. 2 in. as 

shown In Fig. 2. This leaves a width 


of 80 ft. for shoproom on each side. 


Some idea ol th | rhnting of the shop 
is shown in Fig. 3, which is the tool 
making department on one of th 


lower floors on one side of the court. 
This handles the large 


amount ol 
punch and-dic 


work w] ich Is neces 


ol decorated tin 


in the mal Ing 
The 


steel, and owing to the 


sary 
frame of the building is 
fact that no 


burnabl mia 


ware. 


inflammable or even 


terial is in any of the shops (except 


perhaps the room where the ink ts 
mixed) the steel columns are not 
protected is would oth rwise be thy 


case, 


A Souip FLoor or EpGewisk PLANKS 


iND MapLe Boarbs 





Fia. 1. 


conditions, ample sanitary conveniences, and other fea- 
tures which help to make a man’s hours in the shop more 
pleasant, are good paying investments, and this was 
borne in mind in planning the new shop. 

Some idea of the way in which this worked out may 
ve had from Fig. 1, which is taken from the waterfront 
side of the building and shows the courtyard in the cen- 


Tue CourTyARD OF THE TIN DecoraTiIne Co.’s 


The pows r ¢ ables are not concealed, 


NEW 


and they can be seen suspended from 
the ceiling at the right. The sprink 
ler heads can also be seen up under the ceiling between 
The floors are of unusual construction, 20- 


PLANT 


the beams. 
in. I-beams being used, and over these 
pine planks set on edge and carefully spiked together 


3x8-in. (eorgia 


into a solid mass. There are 24 spikes, 5 in. long, used in 
each plank length, making a total of 70,000 Ib. in the 
These planks are 21 ft. long and so ar- 


whole building. 








888 AMERICAN 
ranged as to break joints over the supporting I-beams. 
Over these is laid a 14-in. tongued-and-grooved maple 
flooring, with heavy building paper in between. Both 
the flooring and the under side of the ceiling are 
hown in Fig. 3. Each plank has its corners beveled on all 
four edges, for the double purpose of affording a better 
bed for the maple flooring on the upper side and of pre- 
senting a more finished appearance for the ceiling, as may 


And in spite of the fact that this does not fit in 


ec seen. 
With many insurance ideas, a very low rate of premium 
was secured on the risk. 

The obj cts of this typ esent extrenn 
-tiffness; to prevent, as far as possible, all dust, whicl 


Is one ol the worst enemies of decorated tin woods: and 


flool were to p 


to allow the machines to be moved and fastened to a 


new location at a moment's notice. 
The great majority of the machines used are of the 
inch-press tvpe for blanking, cutting and forming the 


up a large portion of this product. 


OXCS, whi I) make 
The nature of the business makes it important to be 
ible to move machines easily, as the sequence of opera 


] 


tions on different jobs varies considerably. So, instead of 


aving a fixed layout for every machine in the shop, they 
e liable te he shifted lol each new job 80 us To bring 


the proper sequence for economical production. The 


wooden floor allows this to be easily done, but this is not 


he only reason for its use, 
The question of dust, as before mentioned, is a serious 
one, and te still further avoid annoyance, the floors are 


oiled thoroughly and frequently with a heavy earth oil. 


unt they have apparently absorbed about all they wil 
take up. After this it is only necessary to apply the 
oil at very infrequent intervals. This is successful in 


minimizing the amount of dust, and it also seems To 


harden the floors so as to materially reduce the amount 
ot wear. 
As an indication that the idea of sanitary conditions 


is not all theory, we illustrate some of the sanitary ap- 
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pliances provided. The washrooms are entirely separate Shop and Inspectors’ Angle 
from the toilets, as can be seen in Figs. t 5 and 6. It Plates 

will also be noted that the best of material is used in all 

of the equipment, the toilets shown being used through- By Ricuarp Russe. 

out the building. Those in the president’s offices are not | 
a particle more elaborate than those in the shop. The illustrations show a number of angle plates used 
The surgical room has a nurse always in attendance, by modern manufacturing conc 


rns. ‘The text treats the 


and although the cot is almost never required, it gives various forms or designs separately. 


























Fig. 4. ONE or THE WaAstrROOMS Fic. 6. The Emercency Hosprrar, Wuerre a Nurst 
Fie. 5. A Typtcan Tore Is Kerry iN ATTENDANGI 

everyone in the plant a feeling that every precaution has A common 90-deg. angle plat shown in Fig. 1. If 
heen taken to care for any injuries that may oceur. furnished with a stud uf a a locating plug B when 

The power house is modern in every way and is necessary, it may be used as a drill jig for both vertical 
equipped with engines, generators, fire pumps, ete., in and angular holes. For that reason, auxiliary holes ar 
duplicate to handle any emergency. The question of coal drilled in the face as desired or as the occasion demand 
storage has been solved by building a 300-ton barge. This \ simple adjustable angle plate adapted for handling 
goes to the coal docks across the river and brings back large work is shown in Fig. 2. Two castings are hinged 
coal to the plant, storing it until needed. Being moored — together and held at the desired angle by the strap A 
right in front of the boiler-room door. it reduces h rulage il | Screw B. It also is pro ided with a stud ¢ and locat 
to a minimum and saves the two handlings which would ing plug J). As in Fig. 1, auxiliary holes may be drille: 
be necessary if it were unloaded at the dock. As it is, and this angle plate used as a serviceable drill jig for an 
only a wheelbarrow and ‘one helper are needed. gular holes not required very accurate, or if so, small 


The shipping of much of the finished stor k is also template or patch drill Jigs may be Used to advantage. li 
handled in barges which are moored at the side of the is sometimes well to brace the upper leaf after settin 


building, making a large reduction in the force of motor to prevent destroying the adjustment by rough handli 


trucks and horses which were formerly needed. ; 
T e ¢ PERMANENT ANGLES 
The continual increase in the number of factories 


which are being built along modern lines to provide com- Two styles of permanent ane’ plates or cradles are 
fortable working homes for emplovees is noticeable and shown in Figs. 3 and 4. They are used with jigs when 
commendable, not the least encouraging feature being that it Is desired that angular holes be accurately drilled and 
we are assured that it pavs from a purely financial basis, will allow that surface of the jig which rests on the cradh 
quite aside from the humanitarian point of view. to be used as a support while engaged in drilling a right 
angle hole by resting it upon the platen of the machine 

Of the total annual consumption of 1,000,000 tons of cop direct. For large jigs the style shown in Fig. 3. is 
per, the chief consuming countries are, naturally, those i used. This is easier to handle and does not take up as 


Which the engineering and mechanical arts are most highly, 
developed—the United States, Germany, England and France : 
While no statistical data are available with reference to the the desired angle at \. 

industries in which this enormous amount of copper is con- In Fig. 4 is shown the style when a smaller jig is used 
sumed, it is readily determined that the electrical-engineering 


much room, The near feet of the jig are milled off at 


, Suc adles as are shown here, though special, are s 
and shipbuilding industries together account for at least two- uch cradles a ire owl ere, ough spec il, ire son 


thirds of the world’s consumption times made adjustable. Thi patterns for them may also 
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he easily changed to meet the requirements of another 
jigged part. 

In Fig. 5 is shown the construction of an angle plate 
used to lay out, drill or check so called “double angles.” 
The platen A The hody B is bored 
for the platen stud on one side and turned and gradu- 
ated at # The 
base C supports an upright with a pointer at J. This 


recelves the work. 


around another stud at the other end. 








nO mM p> 





PLATES 


ANGLE 


When in the 


desired position, it may be set by the knob and check nut 


pointer registers the degrees on the disk F. 


(+. The body B also holds a pointer HT, which registers 
the graduations )) and may be set in a like manner by 
the knob and nut at F. 

A simple adjustable angle plate much used by inspec- 


tors is shown in Fig. 6. The platen B swings on a hinge 


MACHINIST Vol. 41, No. 21 
pin D in the body A, the swing being registered by the 
pointer Z upon the graduations F, and set by the stud, 
nut and washer C. 


An ELABORATE ANGLE PLATE 


A more elaborate angle plate for inspector’s use is shown 
A is turned, slotted, graduated 
It turns upon a hub which extends 


The platen 


in Fig. 7. 


and knurled as shown. 





through the main shaft /). 
the handwheel or knob K. 


This platen may be set by 
It is also fitted with a spring 
A pointer G 
is fastened to the main shaft D, from which the gradua 


collet B, which is drawn in by the knob F. 
tions ( are read. This arrangement serves to set work 
at all horizontal angles. For vertical angles the graduated 
disk /7 is used. 


the graduations are shown at J and may be set by the 


This also is served by a pointer K and 


knob / pressing against the shoulder M. To allow of set- 
ting this instrument from point to point, the disk // is 
a running fit on the platen shaft and such requirements 
are further expedited by the use of the plug P?, which is 
inserted through the flange into the base upright 0. 
These holes are accurately set at 90 deg. and will allow 
of the platen being set rigidly at the angle in the four 
that this instrument be set 
upon a scraped faceplate and will serve best if only the 
two uprights NV and O are provided. However, if it is 
desired that it be self-contained, a connecting plate could 
While pointers have been shown for reacing 
the angular settings, they should not be used as they are 
easily displaced. A line on the member opposite the 
graduations is a much more satisfactory and permanent 
method. 


positions. It is intended 


be prov ided. 
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Commercial Die-Castings 


SY NOPSIS—Iligh- and low-melting-point alloys and bringing it to its final shape and size. Th 





By Marcus STERN 


process Wis 


their ingredients, shrinkage, casting pressures are factors developed sulliciently so that with two men it was 


which control the cost and employment of die-castings. sible to make as many as 3000 castings per day. 
ne While at the start of this process, the alloy is in 
With the advent of machinery, mechanical power has  "O!teN state, It does aos Chet Tae Ge prop e ntl it 
supplanted to a large extent physical exertion and so es partially —— and therefore, it could hard 
conserved human energy. Of late years, another de-  "° “'*! ed eS See en pee. Ne ee Nee 
cided step has been taken in conserving also human ar ae classified —— MOCINCATION OF GFOp-L0rging, 10 
skill. By the employment of methods and apparatus, the “S| CTop-forgings, The casting OF Holes IS TPOSsible, aii 
skill of the trained man can now be used repeatedly by  *UTPEUS metal 1S TaFOWR Out Hevween Che diss, cauell 
others who are less skilled; for it is highly inefficient to considerable variation in the ess of the parts. Th 
let the skilled do over and over again the things which  " ee oe-casuag © HM, theref nh the sense ad 
they can do so well. It is in this way that the skilled BneG anew 
singers and actors produce the original records and mov CLASSIFICATION oF Drg-( a METALS 
ing-picture films; the skilled operator prepares the roll 
for the pianola or the monotype; the skilled mechani The metals sed In die-cast Mh ve Classified 
constructs the original cams for the automatic screw rroadly as “low-melt } | . ELLOS 
machines, ete. elt below 1000) de elt Mont 
Die-casting is merely another manifestation of this loys,” or those which melt above 1000 dk I". 
tendency. ‘The skill of the tool maker embodied in the The commercial alloys w an be mentioned in tl 
construction of the die is used by the unskilled in re itter classification are the a m-copper alloys, melt 
producing castings, high both in quality and quantity. rat about 1200 deg., and pli or-bronze, melting at 
Die-casting is a comparatively recent art, which has about 300 deg. highe:. In spite of the fact that the alun 
attained commercial proportions during the last ten num alloy presents difficulties i indling, such as hig 
vears. This probably accounts for the lack of knowledg« irinkage, great affinity for ferr metal of which the 
which is so prevalent with regard to the possibilities and es must necessarily be made, et t is so far the 
limitations of die-castings in general. only high-melting-point all > achieved con 
mercial success The compositir enerall ised corre 
Dik-CastTinG DEFINED sponds to the S. A. E. specification No. 12. consisting of 
“Die-casting”’ is an abbreviated term used in the trade 92 per cent. aluminum and 8 p ent Oppel While 
hor *“cie-molded casting” and ma lye defined bri tly us complicated aluminum die-casti cal n nN ace, the 
metal part cast in a metal mold, or die, which cor de not quite as large as that of t low-melting 
forms in shape and form to the desired piece, and leave t alloys 
the mold with holes, threads, teeth, matting, engray Low-MELTING-Pot Arrove 
ing, oil-grooves, etc., accurately finished and located. 
The metal is forced into the die in a mollen sla + V-MeMINg-point a ux 
under a pressure of 100 to sometimes as high as 400 Ih. M aloys end may & - to Uiree genera 
per sq.in., filling it almost instantaneously. The surfac Chasse : 
of the metal, coming in contact with the compara First; zinc base: the main ingredient — 
tively cold sides of the die, chills immediately, and the SESENS C5 TIO OV WH OU pel we oy SEES Win we OP 
feed of the metal is maintained under full pressure 1S per cont. and ae oe ee ae na . 
until the casting has completely solidified. The sudden trace to about 5 per cent t has a fine grain, 1s hard 


. . and, like cast iron, is somewhat brittle against blows 
cooling forms a smooth, hard skin on the outside of ’ ? 


. It will take an oxidized finis! vill plate anv color 
the casting, and, since subsequent machining usually is 
| ; Second: tin base the mall hevredient tin, O60 To 
unnecessary, this skin tends to increase its wearing qual 
90) per cent., mixed with 3 to er cent. copper and a 


ities. The pressure on the molten metal may be trans 
mitted by a mechanically or hand-operated plunger, by simile ~er~ ae ee See Sere oe aaareen 
compressed air, or by centrifugal force. with lead. It is oer! — _ inc-base metals = 

The words “molten state” are emphasized, because in produces CASUINgS OF & High Hnien ahd suarpHess. Mh 
the early attempts to die-cast the comparatively higher igh conse tin larg y anne ae Gm ie 
melting-point alloys, such as bronze and aluminum, it a lead — the main constituent Is lead, hard 
was customary to pour first a measured quantity of the — wit 10 to 20 per cent. antimony, and, at times, ar 
alloy into a ladle, the cavity of which roughly conformed approximate!) equal AMOUNE OF | 


to the shape of the piece, This was allowed to ehill Phe features about cx castings which appeal to the 

slightly on the surface and was then placed in dies mount ere oe = a on . aoe one 

od on a power press. The upper die was fastened interchangeability. ur mall ner'er. we tally ah — 

he the ram. whi h. n descending. would force the metal degree of accuracy cal be mamtamed ba an os POSSIDTE 

with one blow into the impressions of the dies, thus by machining on a commercial scale he average va 
riations are from 0.001 to 0.005 in., depending por 


rer ’ 
*Mechanical Engineer, Doehler Die Casting Co., Toledo, O Live SIZ ol the casting Tha CULM ol Lin stight Va 
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riation in dimensions is due to conditions which affect the 
shrinkage of the casting, such as the initial temperature 


of the molten metal, temperature of the die, length of 


time that the casting remains in the die, ete. 


SHRINKAGI 


The shrinkage of the zinc-base metals is about twice as 


as that of the tin 


about a third that of aluminum-base metals. 


erreat and lead-base metals and only 


The shrink- 
age of the zine alloys is generally figured as 0.004 in. per 
lin.in., and varies in different parts of a casting with the 


distribution of the metal. Under the same conditions, 
thinner castings will shrink less and thicker ones will 
shrink more than this standard, and in the present state 


of the art there is no way of predicting in advance the ex- 
act amount. 
The 


dies themselves become heated and expand, 


the 


value 


because 


rm) 
rhe 


shrinkage is in fact only relative, 


viven above is, therefore, the difference in linear con- 
traction per inch between the die-casting at the moment 
it is made and the steel mold, taken over the entire tem- 
perature-working range. The zine-base alloys melt at 
about 850 deg. F.., and the tin-base and lead-base al- 


loys melt at approximately 200 and 300 deg. lower, re- 


spectively. 

Where extreme accuracy is required in a dimension, 
allowances must be made for this uncertain element of 
shrinkage, by making the corresponding dimension slight 
ly smaller than the computed amount, if it is a_ hole 
it 1 the die. 


and 


in the die, and larger, if it is a pin or core in 
\ number of sample castings should then be made, 
the dimension in question ¢ arefully measured to determine 
rate With this additional 


in mind, the die may be dismembered, and, having made 


the of shrinkage. knowledge 


the above mentioned allowances, the dimension can he 
machined to its final value. It is evident that the ad- 
ditional time and labor involved make the cost of a 


die in a measure proportional to the degree of accuracy 
required in the various dimensions. 


ADVANTAGES OF Dtk-CASTING 


It must be remembered, however, that while the un- 
important dimensions may vary somewhat from the orig- 
inal specifications, the corresponding variations among 
the castings themselves generally will not be any greater 
than on the important dimensions. It is, therefore, more 
economical, where a die-casting is to fit a machined part, 
first to make the die-casting and then fit the machined 
part to it. A die-casting not only saves the machine 
work on itself, but also the expense of obtaining and 
for its execution 


maintaining machine tools, jigs, fix- 


cutters, drills, ., and the skilled me- 
chanies required for their operation. While the construc- 
the the 
their operation, if properly designed, can be entrusted 


tures, reamers, ete 


tion of dies calls for skill of highest order, 


to unskilled labor. 

By the die-casting process, it Is possible to cast com- 
plicated pieces that could not even be machined on stand- 
machine tools, would have 


ard and which ordinarily 


to be made in two or more parts. Therefore, the reduc- 
tion in the number of parts and the elimination of any 
subsequent hand-fitting due to their accuracy, greatly 
reduces the cost of assembling. 

Again, as an example, holes which are square, oval 
or any other shape can be readily cast to size, whereas 
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if machining were resorted to, it would involve an ex- 
pensive broaching process. 

Die-castings can also be made with inserted parts of 
another metal, such as steel or bronze, in order to add 
greater strength or wearing qualities at any particular 
point. 


ECONOMY IN QUANTITY 

Everything else remaining constant, the cost of a die- 
casting is directly proportional to its weight and inversely 
proportional to the quantity. It is, therefore, evident 
that the greatest economy is obtained when the number 
of castings required is large, and when the intricacy in 
detail and amount of machining ordinarily required per 
unit weight is greatest. 

The quantity is an important element, because the first 
cost of a die-casting, namely, the die charge, which is 
considered by most die-casting concerns as a separate 
item, remains constant irrespective of the number of 
castings required. Furthermore, in setting a new die 
on a casting machine, it may take from several hours to, 
in the case of very complicated parts, several days be- 
fore the preliminary determinations, such as the correct 
working temperature and pressure, the rate of die-water 
the size and location of the gate and air vents, 
This again, irrespective of the quantity, 
smaller 


cooling, 
etc., are made. 
is a constant time element, and represents a 
charge per unit casting, the larger the quantity. 

In the case of automatic die-casting machines the 
minimum economical quantity is about 10,000 castings, 
while in the case of hand-operated machines the quantity 
is usually from 500 to 1000. The latter minimum may 
be even smaller in special cases, such as number wheels 
with raised characters, complicated castings not adapted 


for machining on standard machine tools, ete. 
SIZE AND WEIGHT OF CASTINGS 


Die-castings can be produced in almost any size and 
weight but practicability and economy set the limits to 
a rather narrow margin. 

Unless certain requirements are specified, such as bear- 
ing qualities, noncorrosiveness, etc., practically all white 
metal die-castings are made of a zinc-base alloy, which, 
in ingot form, costs from three to four times as much as 
an equal weight of cast iron. Hence, it is evident that if 
the weight is excessive the higher cost of the die-casting 
would more than offset the saving of ma- 
chine operations on a similar iron-sand casting. 


metal alone 

Large and heavy die-castings require expensive and 
heavy dies, which are slower to operate. The consump- 
tion of the metal is more rapid. and the melting pot has 
to be replenished more frequently, which increase the 
difficulty of maintaining a uniform temperature. Va- 
riations in the initial temperature of the metal causes va- 
riations in the shrinkage of the castings with conse- 
quent large variations in the dimensions. This at once 
robs a die-casting of its strongest feature, namely, ac- 
curacy. 

A large die-casting also requires a greater length of 
time for its removal from the die. The consequent 
longer cooling in the die may result in shrinkage cracks, 
which, accompanied with surface defects and blow-holes 
that are likely to appear from time to time, will make 
the percentage of rejected castings rather large. Again, 
big and heavy castings are usually subjected in use to 
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creat stresses and rough handlings, for which white-metal 
alloys are not adapted. 

It is, therefore, not practical, generally speaking, to 
5 lb. In 


made 


die-cast a part which weighs more than about 
whi h 
Y the 


in the same 


exceptional cases die-castings have been 
weigh as high as 11 Ib., the redeeming feature bei 
large number of holes, lugs and bosses cast 
operation, 


LIMITATIONS OF Dig-CASTING 


The die-casting process, the same as any other process, 
It cannot, with 


) 
lor example, compete 


has its limitations. 


punch presses or automatic screw machines, and those 
parts which, on account of stresses brought to bear on 


f iron, 


them, would ordinarily be made of 
The 
count of their low fusing point, are not adapted for use 
300 dee. F. While zin 


' : 
850 dee, F.. its tin 


wrought 


brass, 
or steel, should not be die-cast. white metals, on a 
in places much above hase alloy, 
constit 
uent will sweat out at The 
zine alloys are affected by alkaline or salt water and 
the impurities in gasoline. Plating the tends 
to retard this action. Zine- and lead-alloy castings should 
not be allowed to come in contact with foods on account 
The tin alloys wear ex 


for example, melts at about 
about half this temperature. 


castings 


of their contaminating effect. 
ceptionally well as bearings and the lead alloys are well 
adapted to resist steam and water. 

In the die-casting field one is sometimes brought in 
contact with two extremes in the attitude of prospectjye 
custonfers who have only a superficial knowledge of -die- 
casting. Some who are marketing, let us say, a vending 
machine will insist on having every part die-cast, claim- 
hine kind 


ing that they desire to do no ma work of any 


on it except the assembling. Examples can be cited of 
customers who insisted on die-casting parts even against 
the recommendations of die-« asting concerns: parts under 
stresses which would tax even steel; parts subjected to 
excessive moisture, alkalies, heat, etc., which would only 
times also mis- 


promote disintegration. Users were at 


guided by men new in the die-casting business, who were 
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not sufficiently posted on the properties of alloys. T 
result spelt failure. 
The other extreme is the ultra-conservative attitucs 


} 


which declines to use dik ither fron 


astings at all, ¢ 
or because of an occasional isolated failure 


else. Without investigating th 


force of habit 


experiel ed hy SOMMeOne 


Will 


strength of the aesigh or tir ion under 
failure took place, the conclusion is hastily drawn that 
all die-castings are unreliabl 


Some or Tretr Uses 


Those, hows ver, that have avoid ( her extreme and 


have had a real die-cast prop effected a very 


material saving 


Die-castings have passed the experimental stage. Ene 
mous quantities are used in the automobile field in t 
orm of bearings, magneto parts, electric-li tine al 
farting systems, speedometer housings, et They ar 
ilso used on automati \" li risa nes, cas] re 
ters, time ane lnber-contre cit s. stan ’ 

mia nd for othe poses too numer 


A Lathe Job on a Horizontal 
Boring Machine 
or is J. 


illustrations show a horizontal boring may 


The 
1 


used as a high-powered lathe. 


There were a number of drilling-machine columns to 
be turned requiring a swing of 40 in. and a tance be 
tween centers of 64 in. These columns we ed 200 Ib 
the cut was 32 in. long and was to be ished true al 


' 2 — _ 
smooth to ! meter. ‘The rough diameter wa 


nearly 614 in. work showed that 
we could either jack up the head and tailstocks and tool 
ontal boring mia- 


chine, Anyone who has converte la lathe into one ol 


larger swing will agree with me that we chose the easier, 


and perhaps the better, Way. 
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over our Lucas boring machine involved four 
The 
pattern and castings for the substantial tool rests had to 
he made, These are 14 in. 


The tops and bottoms were machined. The method 


Changing 


things. only the first of which was at all serious. 


have bases 10x12 in. and 
high. 
if bolting these rests to the platen and of holding the 
front and back tools is clearly shown. We removed the 
31 bushing from the tail block and put in its place 


center. 


special bushing with a hardened and ground 


The head 
Ta) the tail 
A plate was then picked up on the scrap pile, surfaced 


center had a positive in-and-out adjustment, 


center could be stationary. 

mm one side, and bolted to the machine head as shown for 
The platen of this machine had no power 
did 


extending 


the driver. 


the spindle, but it have a 


ll, in. be 


j 


eed in line with power 


rod and longitudinal ScCTeW 


eed 
yond the bhiedt hine bed in the rear, so a hole Was squared 
out ina bushing and then turned on a square arbor to 
press in an old 10-pitch gear. This gear shows in the 
rear of the cut. One 
pitch diameter that it would mesh with the first gear, 
No account had to 


he taken of either the direction or speed of screw clven 


vear had to be made of such 


hew 
sthice the center distance Was fixed. 


1y\ this pair ot fears since Wwe had Hine different speeds 


from a slow to a very fast feed and also a reverse in the 


feed box. 


Besides the above changes It Was found desirable to 


brace the tailstock. This was easily done since the ma 


| happens to have some 


wall whi 


chine is located near a 











. . . ” ome in , 

ha) ¥ 

~— w 

Mia. 3.) A Strappie-MiItt Jorn on Same MACHINE 
heavy brackets bolted in about the right place. There is 


a tapped hole for an eve-bolt in thy top ol the tailstock. 


Some pieces of angle iron bolted at this point and butting 
against the wall made this rigid. This machine has a 
4-in. high-speed driving belt and an all-geared head, 
“oO We had all the powel needed. The roughing cuts were 


taken at 55 ft. per min. and {\g-in. feed. The work itself 
was not rigid enough to stand more than this. 

For fimshing, a broad spring tool was used with slower 
speed and with a '4-in. feed. 
This 


provided one keeps the 


I have also used this machine as a heavy miller. 


can be done to real advantage, 
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close to the head and the tailstock against the 
carriage, so that the arbor is kept as short as possible. 


carriage 


Usable Information 
By E. TH. Fisn 
If you write to the average maker of lubricating oil 
and ask him what oil he will recommend for a given case, 
he will send a man around to see how much money you 
~ Put 
it up to him that you want to know exactly what his oil 
Ask 


machine-tool builder the same question as 


have to spend before he gives you the desired advice. 


is good for and why, and he falls down completely. 
the average 
to his product, and you find that all he knows about it is 
that its production is vastly greater than that of anyon 
He does not know whether or not his No. 2 miller 
The few exceptions only 


else, 
will take a given cut and feed. 
prove the rule. 

Why do we not know about all these things? If a 30- 
in. planer of one make is the equal of another in every- 
thing except the size of cut it will carry, why should not 
the customer know it? Circulars and catalogs are the 
most unsatisfactory source of information possible ; every- 
thing is comparative without any standard of comparison. 
Illustrations that show anything except the shell of the 
machine are confined to the catalogs of a few builders who 
seen the light. 
to the shop where he expects to buy a machine and persists, 


have If a prospective customer yvoes 


he may ultimately get some knowledge of what he is 
buying. 

The thine at the root of this evil is the old worn-out 
theory that trade secrets will get into the hands of com- 
petitors, A competitor that has to COP is not to be 
feared; and a competitor that could not find out what was 
heing made in any other shop, and how, would scarcely 
he bright enough to prove a very formidable adversary. 
Qucee a machine is on the market every dimension is avai! 
able to everyone that chooses to get it. Methods of manu 


facture legitimate object of secrecy under 


some conditions, but, if the methods are good, it is profit- 


may be a 
able for the customer to know it: it is an additional rea- 
son why he should have confidence in what he is buying. 
The 
question always to be considered is, What does the cus- 
tomer wish to Does he 
what he buys is better than what anyone elise can fur 


It is easy to overlook opportunities for publi ity. 


know ? want to know whether 
nish, or does he want to know what it will do for him? If 
it is oil, he may be glad to be assured that someone's red 
oll is the best ever sold for the price, but what he needs 
to know is whether he can afford to buy any oil at that 
price. This he cannot decide unless he is given specific 
information as to what it has done under test, either in 
the laboratory or the factory. 

It does not require an expensive equipment to find 
out things that are not today available. It requires noth- 


ing but time and to discover whether or not 
a given lathe will take a cut a quarter of an inch deep 


will, at what 


patien c 


with a feed of 16 to the inch, and, if it 
speed it will take it on a given material. These are merely 
matters of the commonest experience outside of shop cir- 


cles, A 


without 


man who wound an electric motor and sold 1 
it, although able and glad to advertise 
| predict 


testing 
its characteristic curve, could not do business. 
that the’ time is coming when the machine-tool business 


will, to its everlasting good, be put on the same plane. 
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Production of Accurate Cams--II] 


By Howarp 
SYNOPSIS 


lures and accessories necessary for the production of 


In th is arti le are give Li the mar h ine S fi. - 


model and master cams; grade, grain, size, wearing limits 


and speed of abrasive wheels: lypes of driving dogs and 
. > . “i . 
master-cam spindle S° size and ie thod of mae hining model 
disks and maste r-cain blanks, 


is accomplished 
’ the 
In place of the large grinding wheel on the machine there 


Briefly, the production of master cams 
by reversing the operation of grinding camshaft. 
is a plain disk of exactly the same diameter as the wheel, 
and in place of the roll, against which the master cams 
operate is a grinding wheel of the same diameter as the 
roll. 
at the proper speed, 

This operation is illustrated in Fig. 1. 


Suitable means are provided to drive the wheel 


The disk 
shown at B bearing against the model camshaft D. which 


Is 


attachment, and driven 
the masters 
carried on a special spindle provided 


is mounted on the centers of the 
by the doe C. The wheel 
shown at A, being 


is 


for grinding 


W. Dunpar?® 


When this has been ground and eaned up” around 
the entire periphery, a reading is taken on the inde 
thus determining the position to stop for all blanks. The 
same procedure is followed in grinding masters for loose 
cams, as illustrated by Fig. 2. The elements here ar 
marked with the same reference letters as in Fig. 1. 

An interesting operation in the § rinding of masters Is 
the method used in marking the soft bla preparatol 
to roughing down to the approximate contour. ‘This is 
accomplished by mounting all the blanks on the rouchi 
master-cam spindle, and allown { small erindi 
wheel to bear on the side of the dank, as illustrated in 
hie. 3. Otherwise, the fixture is set up as though read) 


As the machine is 


models, as thev bear against the disk on the w 


to erind master cams. 


produce the required motion im the xture and ith tl 


opie 
describe a line, which 


wheel, 


ot the 


rapidly revolving grinding 


approaches the correct contout cum out 


the 
start with the extreme high point on the 


ine, Ol 
‘l'o accomplish this, it is necessary to 


tip of the 


side of blank. 


model 





wh 
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Fig. 1. GrinpiIna Master Cams 


The hard 


previously roughed to the approxi 


with a pulley and belt for driving the wheel. 
ened master cams /, 


1 
Lic 


mate form, are shown mounted on the master-cam spindle 
and ready for the grinding operation. The bearings of 
the master-cam spindle and the centers of the attach- 
As the spind 


revolve, the shape of the model cam as it bears against 


ment lie exactly in line. le, wheel and disk 


the disk on the wheel spindle gives an oscillatory motion 


} } 
I anAS 


to the attachment, reproducing on the master-cam 
ui shape which will produce camshafts exactly like the 
models. 

In order to provide for a feed in grinding the masters, 
the operation is exactly the reverse of that ordinarily 


In 


toward the 


in grinding machines. other words, instead 


feeding the wheel slide 


used 
of 
away from the operator. 


operator, 1t Is fed 
It will, therefore. he seen that. 
the d 


brought in toward the operator far enough to force the at 


in first starting to grind the masters, ISk must ty 
tachment carrving the master-cam blanks to swing away 
from the grinding wheel—which has a fixed position in 
vots of the attachment 


far enough to allow the starting of the grinding oper- 


relation to the center line of the pi 


ation, and, as this proceeds, gradually to move the wheel 
slide back until the desired shape is produced. This DO- 
sition is governed by the smallest master on the spindle. 





*Assistant Chief Engineer, Norton Grinding Co 





Kia. 2. Grinding MASTERS Loose Cams 


cam bearing the disk, and to allow it 


against to make one 
complete revolution, coming back to this same point 
This operation is repeated for each cam to be ground 
after which they are removed from. tlh pind al 
formed to this rough outline and hardened. When hard 
ened, the holes and keywavs are rround bv a special fix 
ture to fit the regular master-can indle. During thy 
operation of marking the cams, the wheel slide must r 
main in the position determined by the first outlin 
marked. 

\\ ith a set of mode! canis compl ted, whi w li nen 
fully inspected and tested, comply with all of the require 
ments, the master cams are read to be ground To su 
cessfull accomplish this require ome slight changes i 
the setth up ol the machines, as will be described late 
ind makes necessary the following equipment 

Grinding-wheel bi t th 4d-in. diameter nil 
wheel, arbor and sleeve: 1 el d model cam-drivi 
dog: set of master-cam blanks: rough master-can 
spina regular mast cal spirale i mcTion 1 
hss 


IN 


SLE! 


BRACKET WITH DIAMETER 


ARBOR 


WHEE! 
GRINDING WHEEL, 


GRINDING 


AND Vi 


Or the same 


These parts replace and 
the the 


ment, and are provided with means for driving, in 


up 
integral 


position i 
attach 
denend 


roll bracket on cam-grinding 
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nt of the attachment drive. This may be accomplished 
by either jack-shaft or motor and pulleys, generally placed 
toward tl 


that 
deg, from the horizontal. 


the machine and in 
the belt 
It is important that the driv- 


e rear of 


such a position 


the direction ol will be in a line about 45 


ing drum be at least 10 in. in length, 

~ to allow for the positioning of the 
c a small grinding wheel in front of the 
WHEEL Various master-cam blanks to be ground, 


for a suflicient 
the 
the model cams. 


moreover, to allow 
table 
front ol 


and, 


amount of travel to bring 





large disk In 


ny 


MASTER CAM BLANKS Mopre. Disk 


Kia. 3. MARK The required disk is known as the 


ING CAMS model disk, because it Is used in place 
of the grinding wheel and bears against 
which 


the models, giving the motion to the attachment 


orms the correct shape on the masters. It is very impor 
tant that this be the exact diameter of the grinding wheel 
to be used in camshaft grinding, which, in all attachments 
except the No. 1 individual, is 18 in. It 


<It1on on the end of the wheel spindle, and Is 


is used in po- 


revolved by 


the friction between it and the model cam. 


Mopet-Cam Driving Doc 


Several styles of the model-cam driving dogs are used, 


and all have their special purpose. ‘Too much importance 


annot be placed on the relationship of the driving dog 


to the model camshaft, as on it largely depends the ac 
masters bear to each other. 


curacy of the positions the 


dog must bear exactly the same 


Nhe model-cam driving 


relation to the cams on the model camshaft as the reg- 


ing dog bears to the camshafts in the cam-grind 


thar arin 


ing operation, 


The eenera | types of dows used for one-, two-, four- 
ind six-cylinder camshafts are shown in Fie. 4. The dog 
| is designed for a one-, two- or four-cylinder shaft. It 
will be noticed that the slots which engage the driving 


prong on the fixture are spaced 90 dee, apart. Once the 


dow is attached to the shaft, it should never be moved 


intil the grinding operation is completed, the indexing 
heing taken care of ly the slots above mentioned. 

The dog marked B is used for a six-cylinder shaft, 
rowness of the slots, it 


but because of the nar Is necessary 
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for driving to use an adapter which will fit into the slots 
and engage the driving projection on the attachment. 
This adapter is illustrated in Fig. 5, in which the master- 
cam dog is dotted in position, and the adapter engages 
the driving projection on the master-cam spindle at A. 
The use of this adapter is overcome by the dog C, also 
shown in Fig. 4. There is an objection to this, however, 
as it is necessary to move the dog L180 deg. on the model 
camshaft in order to grind all the masters required on a 
six-cylinder camshaft. This, of course, makes it necessary 
to use an inspecting machine such as described in the first 
article of this series. 


Set oF Master-Cam BLANKs 

Master-cam blanks are made of an exceptionally good 
vrade of steel and carefully hardened to give the best 
wearing surface possible, in order to insure that they keep 
their shape for a long time. The number of cam blanks 
is always determined by the number of cams on the cam- 
shaft to be ground, one blank being provided for each 
The attachment is limited to 
fourteen this, various 
ditions, depends the type of blank used, all of which are 


cam, auxiliary or eccentric. 
cams, and on and other con- 
illustrated in Fig. 6. 

The blank A is used when there are from one to eleven 
master cams on the spindle, none of which are to be used 
for the production of auxiliary cams. 

The blank B is used for the twelfth cam, when there are 
twelve cams on the spindle, the first eleven being made 
like the blank A. This twelfth blank is always placed 
nearest the threaded end of the spindle. 

When there is an auxiliary or relief to 
and not more than twelve masters are to be mounted, a 
The auxiliary mus- 


cround, 


on] 


be 


double blank is used, as shown at C. 
ter cam is formed on one side, and the master cam, with 
the other. For 
other cams, which do not have auxiliary cams associated 


which the auxiliary is associated, on 


with them, blanks A and B are used, the conditions gov- 
erning their use being the same as previously described. 

When more than twelve, and not more than fourteen. 
D and F 
conditions of their use being the same as deseribed for 
blanks A and (. blanks 
used, they are always considered as two blanks, when 


cams are to be ground, blanks are used, the 


Where double master-cam are 


le 


termining the number of master cams to be mounted 


Adapt or 
/ 


Dog 
YY 
; | 
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terete, 4 
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MasTer-CamM SPINDLE we have found it advisable in our attachments to mart 
Two master-cam spindles are required: one for rough- "'@ Camshatt differently from thé ae Ce il) 
ing out the blanks, which is done while they are in a soft used by manufacturers. By our process, show! Big. 9, 
state, allowance being made to grind to fit the revular ene CELFCINS right-hand a oe the shalt, or the one neat 
spindle after the roughing and hardening operations; © “ footstock end of the attachment, is known as th 
and the other for forming the permanent spindle for the No. l, the next to the left as No. 2, the next No. 3, et 
finished master cams. ‘These spindles are identical in he master cams are assembled on the spindle in th 
form and differ only in the dimensions affected by the same order; the master on the extreme right-hand en 
smaller diameter hole in the soft master-cam blanks. They ©! the spindle corresponds and makes the shape for th 
are made of high-grade steel carefully hardened and ac am on the extreme right-hand end of the cam shaft 
curately machined, as it is of the utmost importance that We find, by following this practice that there are less 
all fits be exact and that the spindle run perfectly true, COP*MSIOn ind fewer misunderstandings 
; THe GRINDING WHEE! 
The erinding wheel whi h has pro | most satis! wtory 
n the grinding of master cams is the Norton Its «i 
mensions are: 44-in. diameter, %<-in. face, with a 114 
! le, grain 46, grade 3 elastic, or its eq livalent. It 
: approximately 3800 r.p.m., giving a surface spe 
of about 4000 ft. per min. When rough grinding, th 
wheel can be from tals In. to sli, n diameter. and still 
" ipable of roughing masters satisfactori| During 
the roughing operation, the speed of revolution of thy 
work does not require as much attention as t| Nis 
operation, when it becomes necessary to revolve the 
wi at such a speed as will produce the proper finssh 
: ae . d be consistent with the accuracy required of the fin 
Fig. 8. INspecTion FIXxTun! ch 
ed product. This varies from to 12 r.p.m 
For finishing, the grinding wheel to produce the de- 
A spindle is illustrated in Fig. 7, the general dimensions ree of accuracy usually required must not vary more than 
only being given, 002 to 3.998 in., and must have tl ace nicely trued 
When the number of master cams required is not and maintained at a constant speed, around 3800 r.p.m, 
enough to fill the space on the spindle for the master The wheel is located on the fixture before the proper 
cam blanks, the remaining space between the last mas master-cam blank to be ground, by a split sleeve and nut, 
ter cam and the end ts filled out with one or mors 
collars approximately 214 in. in diameter and of SE SRD CF MATER Cet NO. OF MASTER CAM USED 
proper leneth to fill the remaining space. Once a tht eh d. : ot a-ak ae mf a 
set of master cams has been fitted to a Spu dle and CHEE fe ea 
ground to form, it is not advisable to remove it. MASTER CAMS 006 CAM SHAFT FooTsrock 
The reason for this is that the hole in the master — AM.MACHINIGT 
cams has been ground and the keyways lapped to Fic. 9 Orper or Nuwar a Caws 
fit the spindle. The extreme accuracy required in 
finishing cams makes it necessary to have these fit exactly, ermits of a gq elTect ns « wngin 
as any little error in the master cams is at once notice MOSITIO! 
in their product. : necessary that the master cams | any ce 
size, so long as they are of a dimension which will 
[NsPECTION MACHINI ( onsistent mm the rapid production of camshafts, ce 
The machine for inspe ting model cams and camshafts 1! on the severeness of the req lirements Maste) 
was fully described in the first article of this series. cam blanks of about 34% in. diameter have been selected 
However, for the interest of those who perhaps might as being satisfactory in connection with the equipment, 
wish to avail themselves of the opportunity of providing and convenient to handle in manufacturin 
for camshaft inspection with an inexpensive machine, It is important, however, that the concentric portion of 
Fig. 8 shows a cheap fixture which will serve this purpose. all master cams be of exactly the same size. The reason 
It has all the elements and principles of the regular test- for this is to allow for the use of the automatic stop 
ing machine, and for general use is equally as good. ven on the wheel feed when grinding camshafts. It wil! 
the millers or lathe can be fitted up to satisfactorily serve seen, therefore, that it is possible to regrind master can 
this purpose, so it is a comparatively simple matter for Because it has become necessary to make changes in t] 
anyone to fit up a shop with such equipment for VW designs of engines, or Improve the timing, it does not fol 
spection as will be necessary to assure a satisfactory prod low that master cams will have to be thrown away, a 
uct. commonly supposed, for in most cases they can be re 
Ordinarily, camshafts, especially for automobile en cround to the new requirements. However, they must not 


vines, have the individual cams on the shaft marked in 
the following manner: No. 1 Exhaust, No. 1 Inlet; No. 
Inlet, No. Exhaust; No. No. In- 


let, ete. To overcome any possible excuses for error, 


9 


~ 


2 Exhaust, 3 


» 
_? 


| from the spindle but should be r 


position as originally assembled on the spindle 


be remover eL 


a hs 
Che on 


limiting factor in regrinding master cams is that part o 
the 


concentri portion of the cam which surrounds tly 
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hole. When this becomes so thin that it is apt to break, or 
not to stand the strains in hardening, the point has been 
reached when it must be discarded. 
e 
Design of Odd-Shaped Pieces 
By L. BE. Prco_er 

Since the appearance of the account of the Dock gear 
ump in the AMerIcCAN Macutnist, Vol. 40, page 891, 
doubtless many of the readers have looked for a further 
ontribution on the geometry of this unique application 
to deal with 
tentative 


of epieyelic gearing. To one accustomed 
pir, 
this character, any 


method of solution appears to present formidable difficul- 


problems of other than a 


ties. However, a method lacking somewhat im. strictly 
mathematical rigor is often an effective step in the evolu- 


tion of a method strictly rigorous 
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DIAGRAMS OF GEARS AND THEIR CONTAC' 


The rough analysis presented herewith is offered part- 
ly as a guide toward a complete rational solution and 
partly as an effective method of first trial. While the 
results do not precisely conform to those of the actual 
train, they do pass such tests for accuracy as can be ap- 
plied by drawing-board processes, 

Fig. 1 represents the pitch lines of the train, A is the 
elliptical driving gear, B one of the six planetary idlers 
driven by A and engaging the encircling gear C. 

The circumference of A is twice that of B. It is re- 
quired to find the contour of C, so that B may constantly 
remain in rolling contact with both A and C, as A is re- 
olved about the fixed center O. 

Fig. 2 is a circular epicyclic train, having the same ra- 
A to idler B, 
is here a simple 


A plus 


tio of circumference of driver 

The determination of the pitch line C 
the 
remains stationary as A 


matter: a circle whose radius is radius of 
twice the radius of B. If C 
is rotated, the idler rolls a distance ab on C and an equal 
distance mn over A. 
by the “arm” OP of the idler and y the angle described 
by A with respect to OP, then from the equality of ab 
R,y where the R’s are the radii of the 


But Re = R, 4. 2 Rp. Accord- 


If x represents the angle described 


and mn, Row 
respective pitch lines, 
ingly, 
R 
t= — Y 


(1) 
Ra +2 Rp 
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Nothing is changed if we multiply the numerator and 
denominator of (1) by 2 and 

Ls 
La t+2lLp 
Where the L’s represent the length of circumference of 
the respective pitch lines. 

From this formula (2) it is clear that the relationship 
between 2 and y depends upon the circumferential 
lengths of A and B. Further, if the angles 7 and y 
represent complete revolutions or multiples thereof, the 


(2 


Zz = 


relationship remains unchanged if the pitch lines are of 
cther than circular form, it being understood that they 
constantly remain in rolling contact. 

With the circular train, for one revolution of the arm, 
we have y 27, and A makes two revolutions with re- 
spect to the arm for one circuit of B around C, and the 
length of C 2 L,. With the gear A 
of other than circular form, the revolutions of A with re- 
spect to B 
maintains rolling contact with B. That is, if the pitch- 


is evid ntly Li, 


will remain unchanged if the contour of ( 





POINTS OF 


INTERMEDIATE 
ELLIPSE 


Kia. 3. CONSTRUCTION O1 


line lengths of A and B of the elliptical train equal those 
of the circular train, the length of C will be equal in 
both trains and the relative motions of A and B will be 
identical for whole revolutions of the arm. 

Since the idler B makes one circuit of C for two revo- 
lutions of the driver A with respect to the arm, it is 
clear that C must be symmetrical about a diameter, Also, 
during a revolution of A with the arm, B 
comes successively into contact with the four equal arcs 
therefore, 


respect to 


The semicircumference of (C,. 
applies equally 


of the ellipse. 
consists of four equal ares. Formula 2 
to values of x that are multiples of these eight equal 
ares. The four maximum and four minimum points of 
these ares include angles of 45 deg, and the radii vec- 
tors are alternately a + 2 
the semiaxes of the ellipse and r the radius of the idler. 

The construction for the intermediate points is shown 
in Fig. 3. The pitch is two per inch of diameter. The 
idler B has 22 teeth and is 2.2 in. diameter. The ratio 
of the ellipse A is apparently not material, but 


rand b + 2r,aand ) being 


of axes 
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the odd value 1.3784 is adopted from data furnished. 


That its circumference shall be double that of B, a = 
2.534 and b 1.8384. The length of C being four 
times that of B (Le L4 + 2Z,), will include 88 
teeth. 

At successive points, a, a, and a 
the ellipse, tangent circles representing the idler B are 





Tro A TRAIN with Eccentri 
Driver 


Kia. 6. APPLICATION 


drawn. The intersection c of the line joining the center o 
and the point of contact a with the circle determine the 


radius-vector of the point of contact of B with C, when 
the arm of B has moved through the are aa, over A. 
tence, by making od, oc, and dd, = aa,, the point d 


1 
is determined. In a like manner, by making d,d, = 
4,4, the next point d, is determined, and thus the con- 
tour of C is built up from small ares by the same process 
as emploved in laying down the development of a geo- 
metrical surface. 

The reason for the selection of the point e for 
point of contact of Bon C 


it readily follows from the condition that 


i 


the 
is not at once apparent, but 
A and ( must 








. along a quadrant of 


MACHINIST 


SuY 


be in rolling contact with B. Fig. 4 represents two curves 


erranged to rotate about the fixed ec nters A and (’, It is 
shown in kinematics that for pure rolling the point of 
contart B must fall upon the line of centers Af With 
the epicyclic curves, Fig. 5, the conditions are identical 
There a is the instantaneous center of B in contact with 
(’, and ¢ the fixed center of | Kon rolling contact be 
tween A and B the point of contact must, as before, 


fal] upon the line of 
The 


when 


centers dc, 
] 


distribution of the idlers is easily accomplished 
SO placed that 
and C 


pomt 


it is borne in mind that they must hx 
they all bear a like relation to the positions of A 
Fig. 3. This is effected by placing 
time the 
the ellipse makes thre 
cuit of the 


the major axis coincides with od 


one at thre 
with the line od, 


for 


idler) 


each major axis coincides 


Since revolutions one cir- 
the 


twice mn 


idler (two with respect Lo and 


each revolu- 
tion, six idlers may be placed at that point in the three 
revolutions of A. 

Fig. 6 shows the construction applied to a train with 
and the idler B a 


Cire? 


Lat 


the driver A an eccentric cirel 


In this arrangement Jy 


” y 
3 L4 and 2 = 


o 
The total revolutions A 
That is, A 


tions for one circuit of the idler. By the 


of the same diameter. 


2 Lz = (for whole revolutions of the 


arm of the idler). from formula 
(2) are y + 2 Lar. makes four revolu- 


Same reason 
ing as employed for the elliptical train, there are six 
equal arcs in ( with three maximum and three minimum 


points. During one circuit of Bone idler being placed 


at an apex for each revolution of A, there must be four 


idlers in the train. 


Riser Cutting with the Oxy- 
acetylene Torch 


By Rosperr MAwson 


The oxyacetylene cutting torch is being used more com 
monly than heretofore in the cutting of from steel 
that the cutting tool 
can be taken wherever the part to be removed is situated 


the time 


risers 
castings. The chief advantages are 
and that it removes the part in a fraction of 
which Is usually required by a saw. 

were taken 


‘T'wo examples of riser cutting, Figs. 1 and 2, 
at the Union Steel Castings Co., Pittsburgh, Penn. 
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Fie. 1. A Brake-CLuTrcu 


SPIDER 
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first is a brake-clutch spider, which was made of a steel 
On this part there are six 6-in. diameter and 
The total metal 
The time 
required for removing these risers was 21 min., and the 


casting, 
four rectangular 8x114-in. section risers. 
cut was therefore approximately 218 sq.in. 


total cost. including labor and material, $1.70. 


At A 


been removed and at B one of the rectangular risers be- 


is shown one of the circular risers which has 











Fig. 3. A PINTLE-SHOE CASTING 
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A Hypravuric-CyLINDER STEEL 


CASTING 


Fig. 4. 


ing removed by the operator. The rate of cutting may 


be noted by the flow of metal created by the cutting torch. 
A Sare-Door Ring 


A safe-door ring, which has had the risers removed 
with the cutting torch, is shown in Fig. 2. The section 
The 
time required to cut the necessary 190 sq.in. was 10 min. 
and the total cost, including labor and material, 95c. The 


of these risers is 914x4 in., five being removed. 


live risers removed may be seen at A, 

The other illustrations shown were taken at the Law- 
rence Steel Casting Co., Pittsburgh, Penn. 

A large steel casting, known as a pintle shoe, is shown 
in Fig. 3. The four risers A were necked down in the 
mold to a section of 8x21 A in. and the time required to cut 
The cost of this opera- 


tion was 65c., which includes labor and material. 


the necessary 72 sq.in. was 6 min. 


A Hypravutic CYLINDER 


The next illustration shows a hydraulic-cylinder steel 
casting, which had the five risers A removed by this meth- 


ST) 
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The sections of these risers are two 5x4 in. and 
the amount of metal to be cut 
The approximate time required 


od. 
three 6x2 in., so that 
through was 76 sq.in. 
to cut away these risers was 614 min., at a total cost for 
labor and material of 68c. 

The cylinder casting after the risers A have been re- 
moved may be seen in Fig. 5. The action of the cutting 
torch through the risers may be noted from the illus- 
tration. 

The apparatus used for cutting the risers shown in 
this article was supplied by the Oxweld Acetylene Co. 

cs 
Protecting Drawings in the 
Shop 
By A. J. 


We had experienced a great deal of trouble from blue- 
prints and drawings getting soiled or torn or otherwise 


DrEWS 


damaged from handling in the shop; dirty hands, grease 
and dust almost ruining some of them. Many were merely 
pencil drawings, perhaps for use on only a single job, 
but still such that should be filed for future reference. 
With these, in particular, we had great trouble, the pen- 
cil marks smearing easily and the combined dust and 
grease making a sorry appearance. As lines were fre- 
quently obliterated, the future utility of the drawings 
was negligible more often than otherwise. 





Tue Same CYLINDER witTu RISERS 
REMOVED 


Fig. 5. 


Finally, to obviate the waste entailed, we made se\ 
little larger than the usual size of 
These frames are simple, consist- 


eral our 


frames, a 
drawings, 11x15 in. 
ing merely of a three-ply veneer one inch longer and 
wider than the drawing. A piece of cardboard %%4 in. 
in width is placed around three edges of the frame. A 
piece of celluloid, similar to that used in automobile 
curtains and large enough to cover the frame, is then 
fastened on three sides with a thin %4-in. strip of wood, 
nailed to the celluloid and cardboard strip. The lower 
edge is left free and forms an opening for inserting and 
removing the drawing, sufficient clearance being allowed 
by the cardboard strip. A slot about 1x214 in. is cut in 
the lower edge of the back piece for convenience in re- 
moving the drawings. 

Drawings may now be sent into the shop time after 
time, and yet, when returned, be practically as good as 
new. I have seen oily waste, wrenches, tools, and even 
oil cans on these protectors, but they always have been 
returned to the office with the drawings fully protected 
and clean. 
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feeping Men on t 
By Joun R. Goprrey 
SYNOPSIS—The cost of hiring and firing men ts a sub- Tue Cost to “Hire ann Fin 
ject of much serious discussion. Some ¢ ram ples of what Tt ie quite probable thet the fle ie a $25 nor “fire 
can be done to make men stay by their jobs, for loyalty to ond thes” te pie anid on al sedi iaead ‘ati 
: . ° ; . ai : an ¢ ary ml MI ‘ 
the firm ts an im portant asset to thi employer. An em- siderably in different shops. But, w e it may be dil 
ployment bureau which allots has ssadtecat wae need them cult to “pla e an ac urate money valuation on the cost 
handles all hiring and discharging and_ strives to e 4} : on 
igi / of changing employees, no one will deny that it entails 
make men fit in, if not im one department, then in coeeaiiiemsiin wauke add tose Yt often wees ten lees, 6 
another. production for one or more days from various machines, 
x and in other ways upsets calculations as to the out 
I am not much given to statistical notes, because I know put and time of delivery. 
that, while figures can’t lie, some liars are mighty keen There are also other things to be considered besicd 
at figuring. But I have been collecting a little informa- the actual cost involved. Nearly all employers realiz 
tion as to the length of employment of labor in the aver- the value of having men who are thoroughly familias 
age shop, and I am forced to believe that neither the ex- | with their part of the business from years of actual cor 
tent to which the shop force is changed, nor its cost to tact with it. If all the talk of lovaltv of emplovees meat 
the manufacturer, as well as to the men, is fully realized anything, long terms of service are certainly to be di 
in most cases. If we take $35 as the cost of firing one sired. And, acknowledging that it is not desirable to 
man and hiring another, which is the figure stated by change employees frequently, either from the standpoint 
some machine-tool builders, and multiply this by the 0! the emplover or of the men, it would seem to be a 
number of changes made during a year, we are apt to get mighty good plan to spend a little time in finding out 
an astounding figure in almost any shop. some of the reasons which make shifting so universal and 
Take, for example, one shop in conservative New Eng- 80 Trequent. 
land, where men probably change less frequently than In one particular case the cause could be traced di 
in any other section of the country. This particular shop rectly to frequent changes of the various executive heads 
employs about 1200 people, and has a remarkably cood of ce partments. Rach new exe tive brings some of his 
record of making only 600 changes during a single year. Own men, and endeavors to make a record for himself 
This gives an average of two years for each employee in by lowering the cost of product various ways. Fre 
the plant, which is one of the highest records obtained. quent changing of executives proba costs much more 
On the $35 basis, this means an expense of $21,000 per per head than frequent changing of men, and it is als 
vear due solely to this cause. Quite a nice little divi n h more disastrous to a bus ~ In too manv cases. 
dend in itself in many shops. It would even go a long this changing of executive head mere political wire 
way on a Henry Ford bonus game in this same shop. pulli of the various stockhold terests, and is a 
The only exceptional thing about this particular case decided burden upon industry in general. 
is that the time of employment is decidedly longer In this particular case, the methods adopted by most 
than in most cases. In some shops of the Middle West, f the new managers had to do with the continual cut 
particularl, in the Detroit district, and in the automo- ting down of piecework prices to a point considerably 
bile industry, the average leneth of service is much ly that paid hy other rms in tf same lin This 
less than this. Instead of changing its force every year, together with the exercise of pett ranny, wl h ha 
many of the shops there make a complete change every — been all too frequent some of the older types of fore 
six months, and in some instances the average length of manship, caused much discontent, a men only re 
employment is nearer three months than four. n ( ntil they « il a better job in some other 
When a shop must hire from 12,000 to 18,000 men to 
maintain a working force of only 6000, the cost of $35 e growth of the automobile industrv in Detroit has 
per head, or even $10 per head, amounts to a tremendous made it comparatively easy for men to shift from shop 
figure. This frequent changing of men, not only im- to shop, with practically no notice, and all have suffered 
poses a direct cost upon the concern due to the clerical — therebh This is probably due, for the most part, to th 
labor of hiring and discharging, of making up pavrolls act that men are special | to such a degree that the 
and similar work, but also affects the output of the plant bulk of employees are operators and not mechanics in 
and the production that can be secured from separate ma- the broadest sense. T makes it} h easier to replace 
chines or departments. them, as well as for them to get jobs in other shops, but 
The cost and annoyances of this ceaseless changing at the same time it entails no little loss in the time taken 
of men, together with its effect upon products, may have to tra them to the particular job for which they are 


lene 


well been one of the considerations whi h inch | Henry 
Ford to introduce his bonus system. But, whether this 
was one of the primal reasons or not, it has materially 
affected the changing of men, and is stated to have in 
creased the average leneth of employment from about two 
months to 20. it 
itself probably justify quite a large percentage of the 


Assuming this to be true. would of 


borus, solely from an economlk standpoint. 


wanted. 


It is perfectly natural that men of the operator class 


ehange their jobs more frequent than those skilled in 
more branches of the trade. This perhaps due in part 
to a lesser feeling of responsibility as well as the desire to 
do something different, after d1 I] the same-sized hole, 
in the same place, in the same piece, day after day, for 
several months. It doesn’t require a man with much 
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imagination to get eternally sick of going through the 
same motions hour after hour and day after day with 
no prospect of a change. The only relief seems to be to 
either go on a bat or get a new job; and, as the latter is 
usually cheaper in the end, he finds a new jeb. What- 
ever the cause, this continued changing means un expense 
to both employers and employees which ought to be 
remedied in some way. 


THE BUREAU 


The problem of hiring men has grown to such large 
proportions that, even in some comparatively small shops, 
an employment bureau is kept constantly on the job. 
The “old man” no longer sizes up the man who asks for 
the job, and after asking a few leading questions and 
noting the color of his necktie, tells him to “Start in 
turning up them pulleys.” 

Instead, the employment bureau receives the applica- 
tion, finds out as much as possible about qualifications 
and references, and then awaits the call from foremen of 
different departments for more men. When the call 
comes, and it comes mighty frequently in some of the big 
shops, the employment bureau looks over its applications, 
selects the most likely applicants and asks them to report 
for duty at a given time. All of this takes time and 
costs money, and concerns which have had more or less 
disastrous experience are beginning to realize that the 
man is as necessary for them if they are to get out prod- 
uets and pay dividends, as they are to the man if he 
expects to pay his grocer and butcher. 

Those who are beginning to realize that the favor of 
employment is not all on one side are endeavoring to 
use various means of keeping men after they have hired 
them instead of letting them go without trying to find 
Many con- 


EMPLOYMENT 


out some of the reasons for their leaving. 
cerns have had more or less disastrous experiences as the 
result of having foremen of the petty-tyrant class, and 
have begun to appreciate the fact that it costs real money 
to have good workmen beceme discontented and leave 
on account of petty jealousies, or because the foreman 
happened to be afflicted with indigestion or liver com- 
plaint. Many a good man has quit voluntarily or been 
discharged for no better reason than that the foreman 
had cold pancakes for breakfast, or some other equally 
disagreeable happening with which the man himself had 
absolutely nothing to do. 
THE EMPLOYMENT SUPERVISOR 

Realizing that these idiosyncrasies not only tend to 
disrupt the organization, but also cost real money every 
year, a few firms I know of have established an employ- 
ment supervisor, whose principal job is to act as a media- 
tor or counselor for the men, and also in the interests of 
the firm. 

In these places, the foreman has no power of dis- 
charging a man, although, if he does not get on well 
with him, or he does not fit into his department, he can 
request that he be transferred elsewhere in the plant. 
If it so happens that there is no opening for a man of 
that kind in other departments, this may virtually amount 
to a discharge, as the supervisor would hardly be unwise 
enough to compel a foreman to use a man against his 
will. Of course, the outcome of such a condition might 
readily show that it was to the firm’s interest to get a new 
foreman rather than a new man, and, knowing this, 
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the foremen are much more apt to forget petty jealousies 
and personalities and devote their time to getting out 
product. 

In one of the shops to which I refer, the work is of a 
more or less seasonable nature, and the policy in the 
past was to lay men off if the work became slack in their 
department, while at the same time they might be taking 
on additional men in some other department. 

By the new plan, each employee who shows an apti- 
tude for the business is, as far as possible, taught two or 
three branches of the work, so that he may be transferred 
from one department to another as occasion may de- 
mand. This has made possible the maintaining of a 
nearly uniform force the year round, has reduced the 
turn-over of labor to a remarkable degree, and has 
brought about a spirit of loyalty and personal pride in 
the shop that is a real asset to the company. 


GIVING A Jop-A SECOND CHANCE 


If a man or boy does not feel that he is being fairly 
treated, he has free access to the employment supervisor, 
who listens to his tale of woe sympathetically, and, having 
the man’s confidence, his solution of the problem is very 
apt to be accepted. Men who are failures in some de- 
partments get on well in others, either owing to the dif- 
ference in work, or in the man in charge, and both 
are benefited. This plan also has a wholesome effect on 
boys or young men who might be inclined to change from 
one shop to another, or from department to department, 
without due consideration of all the conditions. 

As an example of this, there is an interesting case 
of a boy who started work in the office in the account- 
ing department. Becoming dissatisfied with this, he ap- 
plied to the employment supervisor for transfer into one 
of the shop departments. Instead of transferring him 
immediately, however, the supervisor said, “I have been 
watching you, Jimmie, and you have not been doing your 
best work in the office. Now, I am perfectly willing to 
transfer you out into the shop at the first good opportun- 
ity, but you must show me that you are in earnest be- 
fore I make any change. If you will dig in and do yow 
level best in the office for three months, I'll give you a 
good chance in the shop at the end of that time.” 

Jimmie dug in as suggested, and when, at the end of 
three months, the supervisor asked Jimmie about being 
transferred, he had become so interested in the work 
in the office that he had no notion whatever of making a 
change. Treatment of this kind would probably end 
most of the complaints of apprentices who do not stick 
out their contracts, and would prove a paying investment 
from every point of view. 

In another large shop with which I am familiar mat- 
ters are so arranged that no man can leave the employ- 
ment of the company without first going to the super- 
visor’s office. By making this a preliminary to drawing 
his pay, the supervisor sees practically every man before 
he leaves and finds out why. So far as possible every man 
in this place is given three trials, being shifted to depart- 
ments where it seems as though he should make good, and 
a man is apt to find his place in the shop during that 
time. 


EMPLOYERS AND EMPLOYEES MuTUALLY NECESSARY 


In other words, the old military idea is going by in 


the shop as elsewhere. Employers are realizing that giv- 
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ing a man a job is not a one-sided proposition. While management demands that more careful attention 
he is usually mighty glad to get it, and it is necessary for paid to reducing the frequent turn-over of employ 
his well being, it is equally necessary for the employer if ees. This is a continual expense both to the firm and to 
the shop is to be kept moving. The autocratic idea is giv- the men themselves, and it is probable that a large ma 
ing way and we are realizing that neither the employer jority of it can be avoided. It is the question of how 
nor the employee can get his three meals a day without much a firm can afford to pay to keep employees, either 
finding some way of working together and turning out in the way of advanced wages, good surroundings, con- 
product, whether it be mouse traps or washing machines.  siderate treatment, or by other methods; and no matter 

Whatever the cause, it is certain that modern shop how it is to be done, it is well worth consideration 
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The beginnings of the old Amoskeag company were 
made by a Benjamin Pritchard, of New Ipswich, N. H., 
who built a textile mill at Amoskeag Village, then Goffs- 
town, in 1809. In 1822 it was bought by Olney Robinson, 
from whom, that same year, Samuel Slater received a let- 
ter asking for a loan of $3000. This was accompanied 
by a magnificent salmon as a sample of the products of 
Being both a good sportsman and a careful 
with the 


Amoskeag. 
business man, Slater went there to investigate, 
result that he bought the property, which then consisted of 
® water-power, a two-story wooden mill and two or three 
small tenements. Larned Pitcher soon joined him, and, 
in four other in, Willard 
Sayles, Lyman Tiffany, Oliver Dean and Ira Gay. Three 
of these men, Slater, Pitcher and Gay, came from Paw 
The business grew rapidly and in 1841 they 
which has had 


1825, partners were taken 


tucket. 
formed the Amoskeag Manufacturing Co., 
a long and successful career. Their charter was broad, 
and they extended their operations until they included 
textile mills, extensive improvements of the water powers 
on the Merrimac, the founding of the City of Manchaster, 
and the operation of a large machine shop. 
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trade in the Gay & Silver shop, went from there to Rob- 
bins & Lawrence, at Windsor, and later to the Providence 
Tool Co. and to Brown & Sharpe, doing important work 
in all three places. 


OTHER SHOPS 


From 1820 to 1840, other shops sprang up in the Merri- 
mac Valley, such as, the Lawrence Machine Shop, and 
the Essex Machine Shop, where Amos Whitney, of Pratt 
& Whitney, learned his trade, almost all of them building 
textile machinery. 

Of the Massachusetts towns, Worcester and Fitchburg 
seem to have been the first to develop shops producing Ina- 
chine tools only. Even in Worcester the machinery trade 
had its beginning in the manufacture of textile machinery ; 
in fact. Worcester antedates even Pawtucket in its at- 
tempts at cotton spinning, but these at first were unsuc- 
cessful. Practically all the early water privileges in and 
about the town, not used for‘sawmills, were used for tex- 
tile mills. Prior to 1810 there was a small clock shop, 
some paper mills, and a few other enterprises, but they 
could hardly be dignified as factories. One of these was 
the old shop where Thomas Blanch- 
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Fig. 2. L. W. 





PoND 


The MAcHINE Suop 


The last, which interests us most, was started about 
1840. At first it was used only for building and repair 
ing textile machinery, but before very long its operations 
included the general manufacture of steam boilers, locomo 
fire engines, turbine wheels, and machine 


fives, steam 


tools. It comprised two d-story shops, each nearly LOO 
It. long, with foundries and forge shops, and employed in 
all 700 men. This was a large plant for seventy-five years 
William A. Burke, its first head, left 1845 to 
organize the Lowell Machine Shop, which built textile and 
This 


shop employed at times one thousand men, and became 


“avo, in 


paper machinery and did general millwright work. 


one of the most important in the whole Merrimac Valley. 
» W. Bayley, who succeeded Burke as head of the Amos- 
heag shop, left in 1855 and founded the Manchester Loco 
motive Works. 

Besides the Nashua Manufacturing Co. and the Nashua 
Iron & Steel Works, Ira Gray and his brother, Ziba Gay, 
founded about 1830 the Ga) & Silver Co., referred to in 


al previous article. Frederick W. Howe, who learned his 





ard invented his eccentric lathe. 
An Abraham Lincoln operated a 
mill and a forge with a trip hammer 


as early as 1795. Here, in quarters 


rented from Lincoln, Earle & Wil- 
liams started, about 1810, the first 


machine shop in the city. The town 
was small and its incerests mainly lo- 
cal. It was not until 1820 that Wor- 
cester took first rank even among the 
towns in the county. There was quite 
an excitement over the discovery of 
It was found, however, 





coal in 1823. 
to be so poor that, as someone put it 
at the time, “there was a —— sight 
more coal after burning it than there 
was before.” The Providence & Wor- 
cester canal was opened in 1828, but its 
usefulness for navigation was greatly 
limited by the many power privileges 


along its route. Its traflic was small and it went 
out of business in 1848. It served, however, to has- 
ten the building of the Boston & Worcester R.R., 
which was built by Boston capital to deflect the trade 


of the central Massachusetts towns from Providence to 


that city. It opened in 1835; and in 1836 there were 
listed “seven machinery works,” one wire mill and 
one iron foundry. The rapid development of rail- 
roads created a demand for machine tools which the 


Worcester mechanics were quick to recognize, as Nasmyth 
and Roberts had England. Most of the earlier tool 
builders were trained in the small textile-machinery shops 
which had sprung up after 1810, such as Washburn & 
Goddard’s, Phelps & Bickford’s, White & 


> 9 
Boyden Ss. 


in 


Goulding’s, 


AN Earty PLANER 

In 1823, William A. Wheeler came to Worcester, anc 
two years later he was operating a foundry. He did some 
machine work and had the first steam engine and first 
boring machine in Worcester, and also an iron planer 
“weighing 150 lb. 4 ft. long and 20 in. wide,” the 
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thre 
at times two hun 


first one, it is said, in the state. Beginning with 
or four hands, this foundry employed 
dred men. Its long career closed this past summer. 
Samuel Flagg moved to Worcester from West Boyles- 
ton in 1839, to be near the Wheeler foundry, from which 
he got his castings. “Uncle Sammy Flagg” was the first 
man in Worcester to devote himself entirely to tool build 
ing. He made hand al d engine lathes in rel ted quarters 
in the old Court Mills. 


the Worcester tool-building industry. His first lathes were 


which has been ealled the cradle of 
with a wooden bed, wrought-iron strips 
cut 


light anc! erude, 
for ways, chain-operated carriage, and cast gears, as 
vears were unheard of in the city at that time. 

His first competitor, 
chain planers about 1845, 
business to Woodburn, Light & Co.. 
Light & Co., one of the best the older firms. 
About the same time S. C. Coombs began 


Flag 


making 
sold his 


whit hy pecaine Wood, 


Pierson Cowie, bevan 


After a few vears he 


known of 
snaking lathes 
had or ral ized the firm of 


and planers. meantime 


Samuel Flage & Co., which included two of his former 
Pond, whose portrait appears in Fig. 2, 
Pond later bought out Flagg and 
It was incor- 


apprentices, L. W. 
and E. Hl. 
Bellows and developed the business greatly. 
porated as the Pond Machine Tool Co., in 1875, and is now 
part of the Niles-Bement-Pond Co. Bellows went into the 
engine business, and Flagg started another enterprise, 
the Machinist Tool Co., They 
lasted long enough, however, to build one of the largest 


Bellows. 


which did not last long. 


lathes made up to that time, 55 ft. long with ways 8 ft. 
wide. 

From the old Phelps & Bickford 
sheps came the two Whitcomb brothers, Carter and 
Alonzo, who formed the Carter Whitcomb Co. in 1819, 
which became the Whitcomb Mfg. Co. in 1872. From 
the Coombs company also came successively Shepard 
Lathe & Co., Lathe, Morse & Co., and the Draper Machine 
Tool Co. P. Blaisdell & Co. was 
Parritt Blaisdell, who had been 15 years with Wood, Light 
& Co.: and S. E. Hildreth, who had worked for more tha 
twenty years with Flagg and Pond, became a partner eigh 


and S. C. Coomb 


founded in 1865 by 


vears later. The Whitcomb, Draper and Blaisdell compan 
ies were united in 1905 into the present Whitcomb-Blai- 
dell Machine Tool Co. From the old Bl 

also J. E. Snyder & Son through Currier & Snyder, who 
bevan building drills in 1833 and were both old workmen 


at Blaisdell’s. 


Blaisdel] shop came 


ReEp-Prenticr Co. 


started v A, F. 


Reed ith 1875. 


BEGINNING OF THI 


The original Reed & Prentice Co. was 
Prentice, who sold a half interest to F. E. 
The Woodward & Powell Co. 
Powell Planer Co., incorporated in 1876. The 
Grinding Co. comes from F. B. Norton, 


row cine 
Norto1 


WW ho by van experi 


ar . > 
Planer 


cCOnDLCSs 


menting on vitrified emery wheels about 1875 an d put 
them on the market in 1879. At his death the 
incorporated as the Norton Em ry Wheel Co., now the 
Norton Co. In 1900 n the 
chines invented by Charles H. Norton, who came from 


Brown & Sharpe, had assumed suc! 


business was 


vrinding na 


their business 


it it Was 


Norton 


rproportions thi 


the 


enterprise, 


established as an independent 
Grinding Co. 

The greatest tndustrv in Wo1 is the Washburn & 
Moen Co., the American Steel & Wire Co. Wh 
no longer associated with tool building, it passed throug 


that phase and traces back to the textile industry as well. 


estel 
how lle It 1s 
} 
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10 started In as a 
War ol 
Making up his mind to become a machinist, he 


It was founded by Ichabod Washburn, w 


boy in a cotton factory Kingston during the 
1812. 
served an apprenticeship and then worked in Asa Water 
armory and with William Hovey, one of the early mechan 
ics in Worcester. About 1820 he began the 
of woolen machinery and lead pipe in partnership first 
with William Howard and later Benjamin Goddard. The 
As ly cards for cotton 


1 ’ 
cdetern 


manufacture 


. . ] 
enterprise prospered, Wats Tha 
I I i 


and woolen machine ry, iY to manufacture the 


necessary wire himself by a new drawing process. THis 


first experiments were a failure, 
cessful 


nut py 


1830 thev were 


yUSTIT\ his wi 


the old 


suk enough to dertaking 


regular 


manufacture. He superseded methods entirely 


Goddard retire dl, 


business, 
partnership, Was! 


PSO. 


and 


al d built up the pres nt great 


ana, al TOOK 


By 1868 the 


ter various changes In burn 


Philip I. 


more than 


? 4 
in-law, \loen, in 


rm emploved YOO men, wire drawing 


lent in the manufacture of textile 
Today the 
18335 Washburn, in order to 
the Read 


Providence and le 


Which began as anh Ih 
} 


hinery, had become their sole activity. 


works employ 8000 men. In 


} 


ake an outlet for his wire products, induced 
prothers to move to Worcest r from 


: business was operated 
Read & Co. Later it wa- 


it developed into the 


ein the manufacture of screws. T 


separately under the name of C 
moved back to Providence, where 


American Screw Co. 


OTHER MANUFACTURES 


Worcester mechanics have made many things be ides 
machine tools: in small tools and in gun work thev have 
long been successful. The Coes Wrench Co. was started 


In 1836 hy Loring and A. G. Coes, 


wrehben mn 


and began to make 
1S41. Asa Waters, 
in Millbury, near-by, was one of the early American gun 
Alte r Wat rs canny Kethan Allen, Forehand W 
Wadsworth, Harrington & Iver John 
son, who later moved to Fit 

Much of 


the present form of screw 


makers. 
IR ( hardson, and 
ioure, 


Worcester’s prominence as a manufacturing 


I 


center is due to the unusual facilities it offered to mechan 
s to bevin business in a small way Nearly every manu 


rented 
uildings which 


wturing enterprise in the city began in small 


quarters. There were a number of large 


i 
rented space with power to small enterprises ; one of them, 


and had 


hundred 


~ Was three stories high, 1100 ft. long, 
‘ » @i to eignt 
Flave, Daniels, Wood, Light & Co., 
& Morse, Whitcomb, Pond, and J. A. 


two men, 
Coombs, Lathe 


lay, all began, or at 


ome time operated, in this way. One is struck. in looking 
over the old re ! with the constant reeurrence of cer 
tain names, as the Earles, Goddards, Washburns, and 
Cu es il ¢ is ong a ra ( ! echanics which wes 
certain soorer or later to build up a successful manufac- 
turing community 

Fitchburg, while not so large nor so influential, is al 


Worcester. Its 
Machine Co., which was 


old a 
centers about the 


started by John 


i 


building center as 


Putnat 


most as tool 
history 
and Salmon W. Putnam, who came froin 
a family of 


| iv , 
is. . 


as a contractor, making 


The latter's portrait appears in 
anufacturing, Joli 
and S:ilmon 
as a bobbin boy and later an overseer at New Ipswich and 
Lowell. In Trenton, N. J.. 


to start a machine shop there, but the panic of 183% in 


mechanics 
They. TOO, ly il in cotton n 
cotton-machine parts, 


1836 they went to intending 


tervened and made it impossible, The; had themselves built 
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most of the machines required; and, storing these, they without insurance. They repaired their machinery, built 
found employment until business conditions improved. a temporary shed over it, and were at work again in two 
Finally, they started in a hired basement in Ashburn- weeks. The present company was formed in 1858. 
ham, Mass., under the name of J. & S. W. Putnam. 
A year later they moved to Fitchburg and began repair- 
ing cotton machinery. At first they did their work en- The Putnam company has been influential in other lines 
tirely themselves, but their business increased rapidly and than machine tools: Putnam engines were for many 
ihey soon hired an apprentice. Their first manufactured years among the best known in the country, and the com- 
product was a gear cutter. This gave them a start and pany was also intimately concerned with the early develop- 
they soon developed a full line of standard tools. Though ment of the rock drill, through Charles Burleigh, the 
he was the younger brother, 8. W. Putnam was the lead- head of their planer department and the inventor of the 
ing spirit. He first built upright drills with a swinging Burleigh drill. In fact, the first successful drills, those for 
table, so that the work could be moved about under the the Hoosac tunnel, together with the compressors, were 
drill without unclamping. He designed the present form designed and built in the Putnam shops Sylvester 
of back rest for lathes, and is said to have invented the Wright, who founded the Fitchburg Machine Works, was 
In 1849 the brothers were burned out, for ten years foreman of their lathe department, and most 


Rock DriLis 


universal hanger. 
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ry, or. NJ ( 
we 
. Ta TA allie NEW HAVEN 
“. BROWN & BROS., 1851 | , WATERBURY | COPPER CO., 1855 
7 Philo oe wn- ~~ in 1886. CLOCK CO., 1857 | ™ 
r ieo. H. Clowes a | | 
ew Vv “cor BRASS CO., 1863 _| = 
HOLMES, BOOTH & HAYDENS, 1853 : AT L. W. Coe, Chas. F Brooker —— 
Israel Holmes, G. W Burnham, A. S. Chase - \ 
L. J. Atwood A \ \ 
| | | \ N 
Holmes, Booth & Atwood, 1869, Name changed to * 
: " nce RIDGEPORT BRASS CO., 1865 
PLUME & ATWOOD, 1871 ” tin, Waiett i Wiesel Me Mee 
Isracl Holmes, J C. Booth, L. J. Atwood \ F 7 Kingsbury, Jr 
— | } 
A> WATERBURY MFC. ¢ CO., 1876 | | 
A. 8. Chase, Henry Chase, Fred Chase Vv 
re ANSONIA BRASS & COPPER CO., 1854 
SEYMOUR MFG. COo., 1878 Anson Phelps, Geo P. Cowles 
v 
RANDOLPH & CLOWES, 1886 
E. F. Randolph, Geo. H. Clowes 
; WATERBURY WATCH CO., 1880 
L WATERBURY BRASS GOODS _ 
i CORPORATION cl 
CHASE ROLLING MILL CO., 1900 AMERIC AN BRASS CO., 1899 ANSONIA CL OCK CO., 1878 
Henry Chase, Fred. Chase Chas. F. Brooker Brooklyn, N. Y. 














Fig. 4. PArTIAL GENEALOGY OF THE CoNNeEcTICUT Brass INDUSTRY 
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of the old mechanics in and about Fitchburg were Put- 
nam men. 

Scattered here and there are other companies which we 
can do little more than mention here: The old Gage, War- 
ner & Whitney shop at Nashua, founded in 1837, which is 
said to have been the first shop to manufacture machine 
>and the Flather Manufacturing Co., 
Joseph Flather, an 
at 


tools exclusivel\ also 
at Nashua, founded by 
Englishman, in 1867. The Ames Manufacturing Co., 
Chicopee Falls, mentioned in previous articles, came from 
the old Ames & Fisher shop at North Chelmsford. 

The plans for manufacturing woodworking machinery 


which was 


can most of them be traced back to a comparatively small 
area limited approximately by Fitchburg, Gardner, Kean 
and Nashua. | 
and heavily wooded, and the ingenuity of its in 


The countrv was poor farming land, roug! 
habitants 


was early directed toward utilizing the timber. J. A. Fay 
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the most interesting and _ baffling phases of Americal 
industrial life, the brass industry of the Naugatuck Valley. 
Here, in a narrow district scarcely 30 miles long, center- 
ing about Waterbury, is produced approximately 80 per 


} 


cent. ol the rolled brass and copper, and brass wares used 


United 


SSO OOO a 


States, an output amounting to upward 


No 


in the 


vear. concentration on so large a 


oO! 


scale exists elsewhere in the count In 1900, Pennsvl- 
vania produced but 54 per cent. of the iron and steel, 
and Massachusetts but 45 per cent. of the boots and 
shoes. Furthermore, there seems to be no serious tendency 
to dislodge it. While there is some competition from out- 
side, its ascendency is as marked today as it was a gen- 
eration ago. Why should this small district, a thousand 
miles or more from its sources of raw material, far from 
ts market, and without cheap coal or adequate wate 


leadershiy 


power, gain and hold this 





and Edward Josslyn began manufacturing woodworking It was not the first in the field. The Revere Copper 
machinery as J. A. Fay & Co., at Keene, in 1836. In Co., in Massachusetts, founded by Paul Revere, began 
1853, they felt the need of better facilities and purchased — rolling copper in 1801, and the Soho Copper Co., at 
Tainter & Child’s shop at Worcester, which was manufac- Belleville, N.J., in 1813. The Connecticut brass business 
turing the Daniels wood planer. Mr. Fay died soon after, had its origin with Henry Grill of Waterbury, who 
and the business passed through H. A. Richardson, Joss- began making pewter buttons there in 1790. In 1802, 
Abel and Levi Porter joined him, and 

“ath << _ mgt oapre hegre un 

ado i aer the nan 0 Aly Porter & Co. 

In 1811, all the original partners re- 











Fic. 5. H. W. Haypen Fig. 6. 


lyn’s nephew, into the hands of Richardson, Merriam & 
Co. 
and had branch offices in New York, Chicago and Cincin- 
nati. 

In the early 60's, the Western agents bought the nam 


of J. A. 


They built up a good business before the Civil War, 


Fay & Co. and started manufacturing at Cincin- 
nati. Later this was united with the Egan Co., and tl 

present J. A. Fay & When J. A. 
Fay & Co. was started at Cincinnati, machinery, 
ll brought from Worcester. 


i prou 


an 
Egan Co. formed. 
super- 
intendent and mechanics were a 
and, as the name implies, the present company was a direct 
descendant from the old Worcester & 

Winchendon, in the center of the district referred to, 


Ke ene enterprise, 


has long been known for its woodworking machiner 


Baxter D. Whitney, who began there about 1840 and who 
is still living, was for many vears a leader in the develop- 
ment of woodworking tools. 

Tue Brass INpustry 
New England’s me- 
chanical development brings one squarely against one of 


The most casual consideration of 





IsrAEL HoLMEs 


tired and a firm was formed, Lea, 
Havden & Scovill. In 
and Hayden sold out to 
Scovill, the firm be 

& W. H. Scovill. J. M. 
selling and his broth- 
| the In 


neorporated as the 


new 


enworth, 182%, 
Leavenwort!] 
William TH. 
came J. M. L. 


L. Seovill did the 


and 


er ran finances, 


the shop an 


1850, the firm was 
acturing Co, 
he nedict 


for making 


pres nt Seovill Manul 
Aaro1 


lactory 





\leantime, estab 


lished, in 1812, a 


bone and ivory buttons, and, in 1825, 
he, too, began making brass buttons. 
About 1820, James Croft, a brass work 

er from Birmingham, England, came 
to the Scovills. A year-later Benedict 


} 


him, and 


Cor 


Be lit dict and 


firm of Bene- 


secured when 


Israel] formed the 


dict & Coe, in 1829, Croft became one of the partners. 
( roft’s coming marks ay tal pom. Mn th history ol the 
lust y.. (on his advice. hoth Scovill and Benedict began 


to do their own rolling. He went to England for Bene- 
dict. and Israel Holmes for Scovill—the latter, in fact, 
made three trips—both bringing back English machinery, 
rollers and finishers From that time onward, the bust- 
ness mav be said to have passed the experimental stage, 


William Lathrop, 


ind its growth from 1830 on was rapid. 


vho as made a study of it, has traced, perhaps better 
an anv other, the coincident growth of the market and 
he indust The raw material was at first mainly scrap 
copper, old ship sheathing, kettles, boilers and stills, col- 
ected hb the Connecticut peddlers. More and more 
ypper was imported until after 1850, when the mining 


f Western copper began developing. All of the zine was 


nported until about 1870. 


PropuctTion OF RoLLep Brass 


1] ) for 


thev rolled their own use, but 


By 1840, Eli Terry and 


brass on 


At first 


new demands for it were arising 
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Chauncey Jerome had developed the cheap brass clock. 
The discovery and refining of petroleum created a lamp 


industry. The pin machinery, invented by Dr. J. I. Howe, 


Fowler, and Slocum & Jillson, opened up another great 
outlet. Daguerreotype plates gave another, and metallic 
cartridges another, while the invention of the telegraph 
The Wa- 
terbury men were best able to meet these new demands, 
as they 
ties and experience needed, and they “got in first.” 


enormously extended the use of copper wire. 


were the only ones in the countrv with the facili- 
While 
the rolling and the drawing processes were imported bodil) 
from England, Yankee ingenuity was constantly at work 
devising new articles made of brass and improving the 
Most of this ma- 
for 


machinery for making the old ones. 
chinery was altogether too intricate and too varied 
description here. 

With the increasing demand, firms began to multiply. 
Israel Holmes Fig. 6). 
who had been with the Scovills for 10 vears, started 
Holmes & Hotchkiss in 1830, and with English workmen 
and machinery the market. 
\fter several changes in partnership, the firm became 
Brown & Elton in 1838. Meantime, Holmes, with Israel 
(oe, Anson Phelps and John Hungerford, started the Wol- 
Torrington. 


(whose portrait is shown in 


made wire and tubing for 


cottsville Brass Co. in 1834, in what is now 


tles, 


wv built sheet-brass ket- 
but 
Scovill, 
was eventually sold to Lyman Coe, and became the Coe 
The Waterbury Brass Co. was started in 1845, 
with Holmes as president. Associated with him were II. 
W. Hayden, Elton, and Lyman Coe, son of Israel Coe. In 
1853 Holmes founded Holmes, Booth & Haydens, and in 
1869, Holmes, Booth & Atwood, which two years later was 
Atwood on account 


up a prosperous business in 
lost when H. W. Hayden, then with 
invented the spinning process. Their property 


heavily 


Brass Co. 


forced to change its name to Plume & 
of its resemblance to the older company. 


In addition to his invaluable work for the Scovills, 


Israel Holmes started five firms in the 
valley, and was the first president of three. He stands 
out as foremost of the indomitable personalities that built 


of the strongest 


up the brass industry. 

Benedict & Coe became Benedict & 
and from this firm has come the American Pin Co., the 
Waterbury Button Co. and the Waterbury Clock and 
Watch companies. Anson Phelps soon withdrew from the 
Wolcottville Brass Co. and started Smith & Phelps at 
Derby, in 1836. George P. Cowles, who came from Wol- 
cottville in 1848, was its executive head for 40 years, until 
Encouraged by the success, Phelps planned to 


surnham in 1834, 


his death. 
organize a large manufacturing community there, but he 
was held up by a man who raised the price of some neces- 
sary land from $5000 to $30,000, so he moved two miles 
up the river and founded what is now the City of Ansonia. 
In 1854, the firm was incorporated as the Ansonia Brass 
& Copper Co. From it sprang the Ansonia Clock Co., 
of Brooklyn, Wallace & Sons, which failed in 1896 and 
became part of the Coe Brass Co., and a number of other 
companies. The Chase Rolling Mill Co. developed from 
the Waterbury Manufacturing Co., Benedict & 
and Holmes, Booth & Havydens. Randolph & Clowes came 
down through Brown & Bros., and Brown & Elton from 
the old Holmes & Hotchkiss firm. 

The American Brass Co. was formed in 1899, and now 
comprises the Waterbury Co., Booth & 
Haydens, Benedict & Burnham, the Coe Brass Co., and 


sJurnham 


Holmes, 


Brass 
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the Ansonia Brass & Copper Co. This is the largest brass 
company in the world. 

Such, hurriedly, is an outline of the history of the 
larger companies. To an outsider their inter-relations are 
almost inextricable. The chart (Fig. 4) does little more 
than indicate them. As phases of the business grew, there 
was a clearly defined policy of setting them off as a sep- 
arate enterprise. The American Pin Co., the Clock, 
Watch and Button companies, and the Brass Goods Cor- 
Only the more important of these 
While there has 


been at times sharp competition, it always stopped short 


poration are examples. 
manufacturing companies are shown. 


of war, and when facing outside competition the com- 
panies pulled together. 


MeN or Many INTERESTS 


Many of the heavy stockholders, as Holmes, Elton, 
Burnham and Chase, were interested in several companies. 
Nearly all of the leaders were born and grew up in the 
Phelps, Hayden and 
Hungerford were among the few outsiders. Holmes, the 
Scovill brothers and Phelps, of the earlier order, were 
men of great ability, as also Lyman Coe, Cowles and 
Charles F. Brooker, of the later generation. The inven- 
tions of H. W. Hayden, whose portrait appears in Fig. 5. 
vitally affected the historv of four companies, They se- 
riously undermined the old Wolcottville company, shut 
the Brooklyn Brass Co. out of important phases of its 
business, and built up the prosperity of the Waterbury 
Brass Co. and Holmes, Booth & Haydens. L. J. Atwood, 
of Holmes, Booth & Havdens, L. S. White, of Brown & 
Bros. and W. N. Weeden, of Benedict & Burnham, were 
prolific inventors, and their work contributed to the 


valley and were full of local spirit. 


growth of the industry. 

The answer, then, to our question as to origin and suc- 
cess of the Naugatuck brass industry, seems to be that it 
sprang from the local manufacture of buttons. A small 
group of able, forceful and ingenious men developed the 
best facilities in the country for rolling and drawing 
brass, and when new demands came they were the only 
ones with experience prepared to meet them. They were 
originally well situated for raw material. By the time 
copper began coming from the West, the Waterbury com- 
panies were firmly established. Copper is expensive, its 
unit of weight is the pound and not the ton, and freight 
rates are important than with steel, so the 
industry’s detached location did not outweigh the advan- 
Finally, workmen skilled in han- 
dling brass have been developed. No large enterprise 
could now be started elsewhere without drawing upon 
them. Many of the men own their homes, and their rela- 
tions with the employers have generally been so friendly 


far less 


tage of its early start. 


that higher wages do not seem to attract them elsewhere. 


BS 
In a paper dealing with artificial abrasives, presented be- 
fore the American Foundrymen’s Asssociation, it was pointed 
out that when malleable iron castings are to be ground, the 


details of each operation should be more carefully considered 

the case of actual experiments have 
that the quality texture of malleable irons met 
with in different foundries vary considerably. As in the case 


than ir cast iron, as 


shown 


and 


of cast iren, coarser wheels are used on the heavier castings 
and finer wheels on the smaller. With this material, as with 
steel, abrasives of the artificial aluminous class have been 


On heavy 
give the 
bond 


shown to give superior results to carbide of silicon. 
and 10 are found to 
with a hard and tough 


coarse as 8 


bonded 


grits as 


when 


castings, 


best results 
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Continuous Milling on the done on both the forward and reverse 
° ° the time of returning the table. 

Plain Miller a 


A milling-machine vise and a distance block were used 


eds, and to sav 


By A. J. BROOKE in combination as a part ol the xture, the distance 


i 
1] ] 4 } 
. : , . . Nock DEINE placed Hirst oh one side OL tl Clamping Ly] ix 
The accompanying illustrations show how the hex- Pees wee Ye san 
: and then on the other, as shown in Figs. 4 and 5. This 





agonal faces of 15,000 brass nuts were finished in a plain 
brought the work first under one pair of cutters and then 


miller, which, by the use of simple fixtures, was converted 
; under the other. While the machine was feeding forward 


into a practically continuous-cutting machine, 

































The work to be milled is shown in Fig. 1. Clamping on one Tow of pieces, the operator unloaded and reloaded 
blocks, illustrated in Fig. 2, were made from machinery —_ second clamping block. Wh heed eran finished 
steel to hold these pieces, The blo ks were split through ; a me a cond clan pe Se in eween tne —_ 
the center of the holes, and a light cut taken from the gows Gna rev eos the posit _ Of Um hs stan orton In 
dividing edges to make them clamp securely. Two blocks "8 Way Very little time was lost, and the operation be- 
were provided, so that one could be loaded and unloaded sep cess almost continuous mil 
while the other was in the machine. Chere ar “A — ed es most shops where this 

The cutters were arranged as shown in Fig. 4, where ““™© PPihetpte can be whiz 
it will be noted that one pair is mounted in a direction 
eal cona maae Chis is t nable cutting to b What Is an Inventory For? 
miliadt horew i anes 

flats : ~ ccueiagse By ENTROPY 

Taki nvente sal unt seemin 
profitable } | sua s 1 shutting down 
\\ KS, Which ¢ Ss 4 l ( else s i 
done on a holidav. which m s extra st ho pro- 
= ction and also makes those who eC tO stay n to do 

— feel as if they were in some way abused There 
PIECE TO BE Ss ho more money made or lost because Ol taking the In- 

MILLED ‘ ory ul ee p has been rettv W esale thieving 

—— hnieenenentiinael — : ng ol CVE then 1t is k l e door alt the 
C Bis shen a { ™ has l S ole 
ae ‘ It is such a monumental j th s seldom don 
ly tener than once a Veal ina it olten enough 
FIG 2-A CLAMP BLOCK tu help out the cost keeping much. T cost keep 
ed to adopt some s ! ‘ me nvent sO 
t he i OW at al me \ sta s so | us 
luction goes Che an uit into the plan 

—4 as WO ba ) =) ~- ; the way « hew equipment ! ~ <t out 

— : = A a depre iLlol s oes ( ( Live i! 
ese latter it ms, however, are n more unitorm, as 
een y are carried on the books, and of m ess lmpol 
—_1_ . tance and still more indeterminate than they really ar 
The val e of and. buildings al le pment . variable 
FIG.3- METHOD OF SETTING FOR SECOND CUT according to circumstances which have nothing to d 
th cost of production; but land does not go away the 
nventory will show the same number of square feet at 
f ——_ 1e end of the vear that it does at the beginning. The 
= = e placed on it on the books is purely a ess. No on 
~— knows what it is until it is sold and then it may bring more 
[ — than it is worth, if the purchaser needs it, « ess than 
oanee . 7 : t is worth, if the seller is over-anxious to be rid of it. 
_ = i s——¥ —e The valuation put on it for credit purposes 1s probably 
Jaw JH : gx Distance different from that which the owner, in all honesty, 
eer i Piece thinks the tax assessor should put on it. There 1s room 
eonuill . for an honest difference of opinion, for no one knows 
FIG. 4- FEEDING FORWARD what his own property is worth except within the limits 

= of a forced sale and a forced purchase 
-—} , | | Machinery is. still worse Regardless of published 
sa] .—— —— ie - tables showing the depreciation of arious types, no one 
Distance | | | Jaw nows what second-hand machinet s worth In flush 
7 C tae: AM MACHINIST times, fair second-hand machinery for immediate deliv- 
Lai hh — = % ee KaNeen erv is worth more than new on six months delivery. In 

en Oo Ceneem onan dull times neither can be given away. 

Buildings have one value for a going concern, and an- 





Continuous MILLING ON THE PLAIN MILLER other and very small value for a concern in a different line 
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of business, so that an inventory of any of these more 
stable things is simply a statement of the honesty of the 
owner toward himself, and that is about the most severe 
test that a man’s honesty can be put to, 


JUGGLING VALUES IN REPORTS 


But none of these inventories have much bearing on the 
dividends that will be paid. A manager who wanted to 
have dividends used for improvements might cut down 
the valuation for a time on all these items and scare 
unknowing stockholders into thinking that things were 
in bad shape, but it would not affect the amount of 
money available for that purpose , or a man who wanted to 
sell out might carry an inflated inventory to show how 
large dividends the thing would pay, but he would only 
deceive those who know so little of business that they 
ought not to be licensed to do it. These inventories can 
be taken without shutting down; the superintendent could 
write them out evenings at home with his eyes shut, and 
they amount to just about what they cost. 

The real inventory is one that will not keep for a vear 
or hardly for a month. That is the inventory of stock on 
hand, raw, in process and manufactured, and for this 
nothing but a constant knowledge of what is on hand. 
is worth what it cost and how much is 


It is impossible to have any 


how much of it 
spoiled, will do any good. 
correct idea of what it is costing to produce work oftener 
than an inventor) of these items can be had. If it is 
available every day, then costs can be kept only a day be 
hind the work and that is when thev are wanted. It is 
easy enough to jack up a foreman and call him to aec- 
count for letting the labor cost of the last lot of tailstocks 
run up $1.11 more than the lot before did. He may 
not realize that the total cost was less than the previous 
lot because the overhead charge was less. A cost svstem 
that puts a premium on low labor cost and ignores the 
fact that it may require twice as much supervision to get 
that low cost, is not a valuable system, 


InNcLUupE ALL MATERIAL IN Process 


The whole of the overhead charge, or rather its proper 
distribution, cannot be told without a constant inventory, 
and that inventory must be right all the time. If it is 
not right all the time, it does no good to make it right 


once a year at the 


expense of a disorganized shop. It 
cannot be kept right unless some one person is responsible 
for the presence of the material in the shop that the books 
call for. 

It is not necessary that all the material should actually 


Cven 


vo through the stockroom 
He should 
treat the whole plant as part of the stockroom, and he 
but 


he in the stockroom, or 
for it to be in the care of the sto k-keeper. 
should not onl be allowed To, should he obliged to 
count over all the pieces in process as often as he may 
suspect there is an error. He should also be in constant 
touch with the inspection départment, so that he may 
have no illusions about work which looks nice in a pile 
route. 


but which will go out the old-metals 


With such a scheme of following up Stor k. there is 


via 
little need of taking a regular inventory. Costs can be 
known soon enough so that not every one has forgotten 
all the surrounding circumstances, and they will be fol- 
lowed up closely enough so that men will prefer reporting 
hard castings to wasting the time finishing them in hopes 
that no one will ever bother. 


MACHINIST Vol. 11, No. 21 





Through the Inspector’s 
Gage 


Sa 


 ssevenenneeMmnmry poniseveveneoete a 





The man who uses a machine to make a product is the 
one most able to make intelligent criticism of its action. 

It is just as important to keep accurate costs as it is 
to have an accurate bookkeeping system and a cost sys- 
tem is based fundamentally on the time element. 

In a manufacturing business, for purposes of compari 
son, it is essential that an accurate record be kept of 
all the time put in on production orders for duplicate 
lots of machines or machine parts, 


Because the wages paid to both direct and indirect 
labor often represent 40 to 80 per cent. of the cost of ma- 
chine-shop products, the industrial bureau that handles 
this element of shop expenditure is one of the most im- 
portant in the plant. 

Losses due to waste may be broadly classified under two 
heads, material The 
productive labor has been, under modern conditions, al- 
most eliminated, but there are still serious wastes in non- 


waste and labor waste. waste ol 


productive labor and material. 

An experienced inspector should be able to analyze the 
The color of the fracture, 
the density and formation of the iron, and the action 


physical qualities of castings. 


under the cutting tool, should enable him to determine 
approximately their composition. 

Wherever variable-speed motor drive is desirable, au- 
thorities favor motors of the direct-current type; where 
constant speed is to be used, alternating-current induc- 
tion motors are preferable, owing to their greater simpli- 
city of construction and freedom from moving electrical 
contacts. 

It is a physical impossibility, without increasing the 
force out of all proportion, to inspect every individual 
piece. It is also equally unnecessary to do so, since many 
of the items are made by automatic or semi-automatic 
machinery and with all such work it is sufficient to in- 
spect on a percentage basis. 
overlooked that deflection of shafts 


It should not he 


be brought about by factors other than machinists’ 
The pull of belts, the 


give of moving machine parts also cause 


will 
errors in setting up the bearings. 
reaction and 
shaft deflection. 
ment the bearings will run properly and well, 


* 


As long as the shaft remains in align- 


Lathes as used in 
fied as follows: Hand lathes, for hand finishing and _pol- 
with or without screw-cutting at- 


the ordinary shop have been classi- 


engine lathes, 
turret lathes, with a turret in place of a car- 


ishing: 
tachments: 
riage and tailstock: automatic and semiautomatic lathes: 
and special lathes, such as are used on one class of work 


only. 
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Letters from Practical Men 


MT MM 





FTUNUUH UOMO PNUD ENN DOQUALDEUCGALAIOEULEECEUEA CANON TONLE EEDA AENEAN ANUELETVADENLEUEOEAYOAEADOUENTOEA ET EAAAA EN TALE ALLDATA | 
< ba * "4 | ide nN? ? he i? igoy } | ! Peavee ui hae dict 
Standard Drill Jigs decides upon he slips under his bond-paper sheet any 
The tendency in all lines of design is to standardize. traces through. He then does likewise with the cover, cam 
a hl . ; . , : : . rn } nilles da te " ft he 17 t } ’ } 
This is also true in the case of jigs and fixtures. The andles and feet. Next he can trac i red ink, das 


° ° ] } i- leo } - ~| ei I it sie | i) n* | ] 
accompanying illustrations and tables show three sizes "© two-dot line, th ape OF tie | ne 


of jig bases, standard covers, cam handles, and feet. and all that remains to be done is to draw in the neces 
Too much stress cannot be laid upon the importance ol “ary bushings, locating pins, clamp SscreWs, ala se 

: 2s } : : 0 dl he lol) > lone This er til is } he 
standardized jigs. Almost any shape imaginable, with n, and the job is done, This certainly is cutting w 


dratting 


a little ingenuity on the part of the tool designer, can time to one-quarter the time necessary to do If 


held for machining in this type of jig. the ordinary way, that is, by laying in each piece by di 
The following is a method of drawing jigs of this na CRON. 
ture: Assume that the tool drawings are made on a It is assumed that this style of ji s familiar to most 
heavy transparent white paper (there is such on the tool designers and these Jigs are submitted with th 
market), or on a good grade of bond paper as is the pra dea of furnishing the proportions OF Three Jigs mn si 
tice of some of the largest companies 1 the country. It that will cover the ordinary run of work in many facto 
would be necessary to have a heavy inked drawing on = 
bristol board of each of the parts shown in the illus lhe tapped hole in the handle of the j Mist O! 
tration. These drawings should be to scale and for per- > \ B ‘ ) ! I ( 
manent use in the drawing room. ‘ + 0 312 i ; 
i? i 0.375 2 

ie-< A seco gid ; 4 Dimer t 

“aL & C- "i rABLE 2—DIMENSIONS OF STANDARD DRILL JIG COVER 
ad « V7 jt aon s A B D 
uo fi 4) nal 





<G- rABLE 4—DIMENSIONS OF STANDARD DRILL JIG FEET 








"Pin, same : : M eaudiess setscrew With a check tw serves as a stop 


mi 
ength as., , Q Cc | for the cam handle, thereb il ne the tension at Which 

dimension A ’ } } 
: K , ln the cover is clamped to the base. A liberal marking spot 


~< 


s provided in a CONspilcuous place on the handle of the 
I I I 














<b 


w zxf Ream 


«P» «Pp - P> There are two heights of standard feet given. The 
a short ones are used except where the long ones are neces 
FIGI-STANDARD DRILL JIG BASE sary to clear some projection, such as a clamping screw 

r a ! k ~B- | ’ A - or a bushing. . 
Laden o iil F j ans + = rE One evident advantage of jigs of this nature is that 
, HAE ’ ret quite lara quantities O1 the bases may be cast at once 
Y 16.4 and partly planed in spare time by an apprentice. Th 





STANDARDORILL , y 
*D* +.60° JIG FOOT a 2 i= other parts, feet, covers and cam handles may be fully 
oJ 
pas iC 


M , 
nished, and carried in stock for immediate use. 


, E * 
¢ o)G | . 


<--- B 


In the manufacturing department standard jigs are 





I 
7 
—/N 

=; 
FIG.3 ippreciated as their operation is similar in all cases, 
STANDARD DRILL JIG } . ] | 
CAM HANDLE ili iis tends to speed. 
AM MACHINIST ' " 
ee It may be seen that the advantages of these jigs are not 
STANDARD Darin Jes :' 


FIG2-STANDARD DRILL JIG COVER 


confined to any department, ut are a distinct saving from 


for which to design a jig, the time they are laid out on the drafting board till they 


Upon being given a piece 


the designer first determines which is the best suited to his are in use in the manufacturing department 


requirements, the small, medium or large jig base, which S. Vicror Brook. 
are numbered 1, 2 and 3 in Table 1. Whichever one he Hartford, Conn. 
Siz ‘k &@ © DBD 1 F GHkkiIésda’k«k i N ©O P @Q ru ¥ W xX Y¥ 4&@ 
" > 2 1 " . x! 2) l , ¥ a j 1 1) , 
, Fy +S : ; ] xl} 2} lt | ; + } 
} i} 4 ; ®, 1} ; xi} l 2 l 23 ix] i 3 4 


Dimensior ! he 
TABLE I—DIMENSIONS OF STANDARD DRILL JIG BASES 


Size 
Jig \ B ( D I I ( H I J K I M N 
5 , 1 » 7 Ay Osr 
l 2: ; 3 ; oO. 310 ; ; 0 2Or 0 Or ft Or ; | 0 
4 2? { 0 () Dor thr “ Or ry Oo Or 
« ‘ ‘ ‘ * Ls ‘ ‘ - v Lb ‘ : ‘ 
4 3h 2 3 3 0.373 , ir 0 22 0 O7r O 75 3 % ir Ue 


Dimensions in i 


TABLE 3—DIMENSIONS OF STANDARD CAM HANDLES FOR DRILL JIGS 
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Keyway Layout Gage 


It is the practice of some railroads to require that lo- 
comotive driving wheels be double-keyed to the axle, the 
keys being located at 90 deg. It is troublesome, however, 
to lay out the keyways accurately unless a gage is used. 

Here is shown a gage that is both accurate and simple. 
A plate of 4-in. steel is cut in the shape of a banjo. Slots 
of the required key width are made, one central vertically 
and one each on the right and left horizontally. These 
are made longer than necessary to give room to see the 


scribe marks. 
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LAYOUT GAGE 


KEYWAY 


‘T'wo short pins A and B are firmly placed tangent to a 
line representing the bore of wheel. These serve to center 
the gage. The neck of the banjo is made of any convenient 
width and central with center line of the head. 

To locate the keyways the wheel is chalked, after bor- 
ing and facing, and the gage laid on to bring the pins 
against the side of the hole. The neck is brought equidis- 
tant from the sides of the wristpin boss, as at VY, and the 
lines are then scribed. 

The center and one side are used for a right-hand wheel 


ry 
he 


same idea can be used should two keys be required at any 


end the center and other side for a left-hand wheel. 


other angle. 
llenry Kk. BiLeer. 
Philadelphia, Penn. 


* 


A Flush Clamp for Faceplate 
Work 


We are accustomed to think of a clamp for general use 
as a strap with a drilled hole in it, and often see a metal 
block strapped to the lathe faceplate to be bored with 
the bolt head projecting above the clamp, as shown in 
the upper part of Fig. 1. This often interferes with the 
application of the indicator, and requires extra overhang 
lor the boring tool, a source of trouble when a small hole 
is to be bored. 

A better way is to use a strap with a tapped hole in 
it, then washers may be placed under the bolt head at A 
to bring the outer end B flush with the clamp. Thus 
distance C is gained. 

Finger clamps of this style are convenient to use in 
a case like Fig. 2 where the work is but slightly thicker 
than the clamps, and it is necessary to bore the hole A, 


turn the hub B and face the entire surface at one set 
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Face Place 
a - 3 — 














wn 


Adu : 








FIG.2 
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FIG.1 
A Friusiu C 


LAMP FOR FACEPLATE Work 


ting, the front surface being parallel with the previously 
machined back side. The tool can pass over the clamps, 
as is necessary when facing the extreme end. 
Leroy M. Curry. 
Chicago, Ill. 


Drawing-Board Attachment 


The device shown in the illustration is a valuable ad- 
dition to a drawing board. By its use draftsmen and en- 
vineers cal pertorm extra work more conveniently. 

The attachment is of the which are 
fastened to the table with the angle A socket 
(’ holds the rods in any desired position, being locked 


made rods A, 


irons B. 


E 


—?> 


DRAWING SHEET 





DETAIL OF 
HOLDING 
DEVICE 








AM MA 

Drawtna-Boarp ATTACHMENT 
the thumb-screws J. A shade roller # is fastened 
to the two vertical rods, a wire being attached to hold the 
The attachment 
placed in any desired position or dropped behind the table 
should it not be in use. When the draftsman is working 
on the drawing board, drawings for reference are placed 
on the roller, thus locating the drawing in a convenient 


with 


upper ends of the rods rigid. may be 


position for use. 


Joun E. Caninn 


New York City. 
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| Discussion of Previous Question | 


What Use Has a Machinist for squaring 
Algebra? a BP — (4 \) ( \ 


T ) his is a simple algebraical equation, and for neatness, 
» or ' ' _ . < Jie] ‘ . ' 
he article on the vbove subject by E. H. Fish, pag sound reasoning and simplicity, I do not think it can be 


O21, is very interesting and, so far as a machinist is con 


beaten. 


cerned, may be true. 


ss In evervday life, we meet with practical mathematica 
lo prove the little value of algebra, Mr. Fish vives, as 


problems which are difficult to solve by arithmetic, but 


an example, the following problem : A steel piece 40 in Ww h are easily lved and 1 Bs rst 1 by ¢ 

_ ; ‘ Vihleth 3 ast si) ( : ( ene | understooc ) 

nn length is to be bent into a right angled triangle, thre use of aleebra 

short side being 10 lenvt! Thanks to hi ' a . ' 

hort side being 10 in. in length. Thanks to him, w faken all in all. aleebra comes in ver andy aon 

now know how to solve this by means of a drawing ee ene . 
nes, even in the shop, 

board, a string 10 in. long and three nails. This is very a 


yood indeed, although it is doubtful if any man familiar New York. N. * 


with algebra would go to that trouble. 


Let us take the more practical problem: Find the pitel - = a 
Tests of Stellite 


diameter of two gears, when the center distance and the 

ratio are given, the latter being 2 to 1 Anvone with a My attention has been called to 3 : Con Pp. Vie 
ttle knowledge o! algebra woul o doubt solve n this Pro PoliakolT, o tiv | ( 1 Institute. 
manne) Mose Russia 


r: (10 r) 2 


If the problem is given to a too aker or machinist — a — 
who is not familiar with algebra will probably sa = eR 8 © t 
: | ‘ to contirm ¢ ‘ f 
¥. | ¢ a similar t ( 
, a ston ( t t ( rite 
—— sting it we 
E i il Css Gy ( 1 HU) ‘ | ) \ 
I : } }) ed in the lathe a To 
SL TF Yy 125 ft. pert \ ( ( ( 
¥ 
i ” 5 & es " host orn Wis vba { T ‘ 
ay ail ' D rol “a test bal It 1 eC ¢ faried 
FIG | 16.2 A Stellite to , 19% 
SHop Appiicarions or ALGEBRA ogheane cena asrvapenee ' " par 
It was imme it rea ( of] , 
‘T was hired as a machinist and not as a collew ( length of 12 i1 st rel ( ME ct tol 
fessor’—which would be very true llowever, the wor tensile strength of the bar the lathe is not dete 
has to be done, so he consults the draftsman. providing mined, but the test by the M ey OO 
there is one, or, if not, finds out from someone els dex OF Its resistance C that t eel tool wor 
But, on the other hand, this machinist may be ar OC sustain Itsell Tor ‘ iit t thi 
dependent fellow who does not like to be under obligations speed: OF 44 TT. per min. in ites that the bar was q 
to anybody, if he possibly can avoid it. So he starts to ur 
study a little mathematics, such as plain geometry, alg Phe following ita the oO I 
ra and shop trigonome try. Some time later he may com eC test 
across a problem of this kind [na train of gears, give Diameter of bar, 3% CVOTUTH per min., 13% 
the dimensions of the gears and the distance A. locate we speed per n leo It erage hardnes 
the vear D (se Fig. 2). eg.: depth of cut, ! CK per revolution 
He may locate the gears (and F and the meshing veal engin eut by steel tor ' P Stes Lor 
D, allowing propel clearance b putting a thin piece of ‘edge burned off; ler ut tov Ste te tool, 12 
paper between the teeth, and then clamping down at ondition of Stellite t 
marking off the gear D. Or, he may solve the problen No test was made fi ' { ‘ nT oste 
by trigonometry, which. however. involves algebra. for it fe for cutting this mater » we established t 
is not likely that many trigonometri: problems can lx oS sup riority over steel too s hot questiones 
solved without knowing the fundamental principles of al ro account for th sere pal OF the r ts betwee 
vebra and ryeome4;nrry. If he has no trigonometric tables at those given above and those obt ed 1) Polia 
hand, he may solve the problem as follows: may be said that our records ow That he 
with a piece of our V. materia rbout om ear ago 
=o Bb \ material contained a arge percentage of ¢ sten. al 


} } } 


Vv f \ aiter we nad beech plactil tT ¢ | biarket ora sho 
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time it was discovered that a portion of the alloy would 
sometimes segregate and the segregated portion would 
This segre- 
cated material would sometimes settle in the bottom of 
the crucible so that the remaining metal which was cast 
As 


soon as this fact was discovered, the composition of the 


carry a very high percentage of tungsten. 


in the bars was not always of uniform composition. 


alloy was improved and the trouble disappeared. 


The results herein recorded were obtained by the use 
of our G, alloy, which is of uniform composition and suit- 
able for turning both cast iron and steel. 
These results can be verified by anyone who calls at our 
works. 
KLWwoop HAYNEs. 


Kokomo, Ind. 


Ball-Bearing Shaft Ladder 


760 there is illustrated 

a “ball-bearing” shaft ladder. 
The writer of that article has fallen into an errot which 

hbear- 


On p. what purports to be 


is by no means as uncommon as it should be. A 
balls are el- 
hall 


rolling hear- 


ing is not a ball bearing simply because 


ploved in its construction. It becomes an actual 
that is to 


ing—only when the balls can revolve, not only on their 


bearing say, an anti-friction or 


own axes, but also around the axis of the shaft. 

A little consideration will show that when the balls 
are fixed against rotation around the shaft, the friction 
grip of the shaft where it makes contact with the ball 
is opposed by a friction grip of the ball where it makes 


the shaft box. These contact points being 


"F 
distance 


contact with 


at the same from the center of the ball, they 


the retore, he no 


have the same leverage and there can, 

possible reduction in friction due to their presence. If 
anything, such an arrangement is inferior to one In 
which there is direct, sliding contact between the shaft 


the surfaces are 


ae ee 
mrovided 


the latter 
lubric ation 


Case 


and the journal box: in 
efficient 


; : 
can be ror. In 


ample and 


the arrangement illustrated, however, sliding is between 


the shaft the 
sure is concentrated with accompanying difficulty of se 


and balls and at spots only, so that pres 
curing lubrication and consequent rapid wear of the bear- 
ing surfaces. 

Hess. 


HENRY 


Philadelphia, Penn. 


Machime Tools--Draftsmen-- 
Clerks 


In reading over the editorial on }). 
terested that 
as the base in obtaining 


653, L was much in- 
the number of men employed is 
the 


This no doubt is the correct way, but, without any at- 


nh noting 
used relative ratios shown. 
tempt at criticism, I would like to know why the number 
of men is used as the base ? 
my 
l'o 


certain articles are manufactured. 


me a machine shop is an establishment wherein 
To do this, machines 
Other 
men are hired to run the boilers and the engine furnish- 
and light to the still 
hired to attend the wants of the machine operators, to 


make tools for them, to move their material, to keep the 


are installed and men are hired to operate them. 


ing power machines: others are 


all of which is done so the oper- 
If the equipment fails 


place clean and orderly 
ators may work better and faster. 
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to turn out enough product, more machines are in- 
stalled and additional men hired to run them, but the 
equipment ordinarily comes first. 

In view of all this it seems to me that the number of 
machines and not of men should be the base of compari- 
son. If the number of machines is used as a base, then 
in at least one instance the small shop has a decided ad- 
machines, fewer men 


with a given number of 


Probably an operator can run_ practically 


vantage 
are needed. 
the same number of machines whether in a large or a 
the 
men per machine, it would seem that the larger the shop, 


the more men needed to attend the wants of the operators, 


small shop. Therefore, with increased number of 


while the number of actual machine operators remained 
relatively the same. 
Ciras. F. Rogers. 
Springfield, Mass. 
Centering Faceplate for 
Pattern Makers 

With reference to the article on the above subject by 
Parker, 604, I that, in 
out of ten cases, the journeyman pattern maker will follow 
the 


apprentice, 


John page have observed nine 


methods taught him while he was serving as an 


For example, let us suppose that we have a print 2 
in. in length and 2 in. in diameter, tapering to 154 in., 
which we wish to turn. In such a case, | would not turn 


the halves, but would use a gouge under ordinary condi- 











A _— 
; } fl 
F : | i 
/ jz 
. 
+ 
~— 
E : 
! 
— SECTION A-D 
PATTERN MApDE ON A BAND SAW 
tions. Where only one or two castings are wanted, | 
would make the ends of the core box straight, but | 
would never cut a taper in either the cope or the drag 


ends of the core box. The core-maker, or molder, could 
taper the baked core in less time than it takes to lay out 
the one-half circles on the core box. In the case of a large 
core, say from 40 in. diameter up, | would cut it with a 
band saw to the required taper, after which a few rubs of 
the spoke shave would remove the rough face. 

The pattern maker who rigs up a special tool for turn- 
ing a core-box end when he has a good band saw with a 
tilting table on which to do the work, has something to 
learn. 

In the illustration is shown a flywheel which is an 
example of band-saw work. This casting broke at 7:45 
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a.m.; the new pattern was in the foundry at 12:20 p.m.; 
the casting was made the same afternoon; the machining 
was done that night; the next large 
shears, of which it was a part, started up as usual. 


and morning the 
One man made this pattern, and the time, all told, that a 
tool other than a band saw was used was about 20 min 
The construction of the wheel in this length of time is 
a good example of what can be accomplished by a mechani 
familiar with the practical requirements of the pattern 
shop, the machine shop or the foundry, and who has the 
necessary nerve to back him up. 
Tom Casky. 
Torrington, Conn. 


Up with Expense and Down 
with Costs 


I was interested in the editorial on p. 655, entitled, 
“The Hindrance of the Expense Burden Ratio.” The so- 


lution of this problem is simple, for, assuming that the 


manufactured articles sold for 8c. each, we find this re 
sult: 
OLD METHOD 
Selling price, 2500 at %« $200.00 
Cost, 2500 at 6 1 ’ 
Profit $27 
NEW METHOD 
Selling price, 4000 at $320.0 
Cost, 4000 at 4syc 162.40 
Profit $157.60 
This would show an increase in profit per day that 


would astound us. It must be remembered that as you 


decrease your direct labor cost your overhead expense is 


increased, though not always to the loss of the man that 
owns the shop. To better illustrate this, take the cost of 
one hundred pieces: 
Old direct cost 2 00 
130 per cent. overhead TT 
Total 6.90 
New direct cost $1.50 
170 per cent. overhead 
Total er ; 4 () 
This shows the true solution of the problem, a decreas 


not increase) per 100 pieces 


in direct cost and a decrease 
in overhead of cent. 
I do not think that the emplover should worrv ovel 


this. 


oo per 


Let him make another reduction of the same kin 


but he will 


His overhead expense will again increase, 
have a balance on the proper side of the sheet at the end 
of the year and the superintendent’s chances for a raise 
in salary will be very much increased 

A. W. INGLIS. 


Paterson, N. J. 


Holding-Power of Magnetic 
Chucks 


On p. 740, W. O. Platt asks several questions about 


magnetic chucks. 
In using magnetik 


chucks it has been found that ordi 


nary machine- or tool-steel parts are attracted much 
more strongly by the chuck than are pieces of cast iron. 


The additional power may vary from 25 to 100 per cent 
according to the nature of the steel; perhaps 60 to 70 
per cent. would be a fair average of the increased hold- 
ing power. When special alloy steels are employed, par- 
ticularly some varieties of air-hardening steel, the mag- 
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netic attraction decreases materially and may even be 
less than that obtained with similar cast-iron parts. 


therease 
held 


large 


In reference to the second questo! , as to the 


In power with the increase in the size of the part 
by the chuck, it should be 
piece Is held 


more 


strongly than 


attraction Is not 


crease In 


areas in contact If a 1-7 be is held down with a 
force of 100 lb., a plate of the same material, 10 in. square 
and 1 in. thick, would be attracted with a force between 
1000 and 2000 I|b., according to the size and the type of 


held. It is 


though the contact area is increased a hu 


Was herefore, al 


tik 


which it 


chuck on 
dred Tin =. 


S Ine reased only between fen and twenty times. 


It is interesting to note that the power consumption 
of a magnetic chu is long as the swit s turned on, 
is the same whether or not it has any work on it. There 
tore the size and n be! of the pieces held have noth 
ing to do with the power consumptio 

The resistance to sliding thrust offered by a piece of 
work depends to a vreat extent 1 ( iractel! ot tive 
surtaces In contact. A magnet! lek Olds the Work 
down on its tace and the resistance to sliding, therefore, 
depends on. the oethcient of frict et wee these sur 
aces It is customat , when machtil Yr WO! undergoing 

eavy cuts, to make use of an adjustable stop or thrust 
hate at he end of the chuck to prevent siiding. \ sim 
i ate is fitted to the back of the sO that pos 

e stops can be arranged to prevent n either « 

nenbias 
nk. C. Patron. 

Providence, R. |] 

Brazing Band Saws 

J. A. Lueas. page 604, describes a met of brazing 
=! ill hand <aWs | ive Drazer ) saws from ly ’ 
to 12 in. wide, and | have know mia es being dis 

irded Ite! aving been treat ‘ i e recon 
nends The trouble lies tt t of the oper 

01 

( eat sho ld rT] reo rt > aw orignt 

ot white temperatul \ ! erature that 1 Tin 

will tend to destroy the steel. ch will invariably 
reak ata joint with which the corner of the jaws comes 
! ontact. The bra ng tongs should close wit the ww 
parallel, and they should be stra t and comparativels 


smooth 
ROBERTSON 


Bement, Il. 


Leading Men Instead of Trying 
to Drive Them 


the workman, or the 


Mik SSS, ia sh ul cd 


! | 
Speed 


Murphy in 


timing and 


The que stion of 


reed sy 


stem brought out DY 


/ 


relates to a problem of tl 


recent Issues of Vout! maper, ie 
utmost importance. Undoubted] ommercial competi 
tion Is becoming continually keener and, consequently, 
the workman, like everyone else, must work at higher 


pressure than formerly, but the method of 


the 


speeding up by 


addition of an army of non-productive officials is es 


sentially wrong for three reasons 
hye twee the mien 


First, it causes a division of authority 


and the foreman: 
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Second, it is costly and, therefore, partially defeats 
its own object : 

Third, it is most irritating to the workmen, especially 
as they regard the speed and feed men as inferior to 
themselves. 

I think a fundamental 
plover who starts from the viewpoint that the workman 
is essentially a shirker. This attitude reveals a lack of 
knowledge which is often due to the fact that he has not 


mistake is made by an em- 


been “through the shops.” The workman has many 
faults, not least among them being a prejudice against 


new ideas, but he does take pride in his work, and given 
efficient, but 
chance of advancement, he 
“Captains” of industry 


not excessive, supervision and a reasopable 
Employers 
are olten the 
of a captain is to lead his men, not to drive them. 


L. J. Fouey. 


W il] make vood., 


termed function 


Bulfalo, N. Y. 


a 


A Portable Hydraulic Press 


[ was recently called upon to handle a large number ot 


jobs involving the use of a hydraulic press. A small cost 


outlay was necessitated as the work covered a wide range 
of sizes and required a machine capable of considerable 
Hexibility. 

The accompanving sketches show the machine used, 
which proved thoroughly satisfactory. The press con 
sists essentially of two main castings, namely, the head A 
and the strone-back B, as shown in Fig. 1. The head A 
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The strong-back B is provided with a hole capable of 
taking a 12-in. diameter shaft. When working with 
smaller sizes, it is necessary to use reducing bushings sim- 
ilar to the one shown in Fig. 4. These bushings are in- 
serted as illustrated in Fig. 2, which shows how a 6-in. di- 
ameter shaft is handled. It will be seen that the hole in 
the casting B is opened from the top to allow shafts to be 
dropped into position from above. In operation, the end 
of the shaft remote from B is supported by a screw-jack 
having a V-shaped head. 

JOHN GRAHAM. 

Sparrows Pt., Md. 


3s 


os 


Generating or Originating 
I desire to take exception to the use of the word “orig- 
Stevens in Vol. 40, p. 954, in 
“generating” his flat sur- 


inated’ as used by do. ds 
connection with his method of 
face. In the strict sense of the word he did not originate 
the flat surface, as he obtained it from the straight edge. 
The method of making three plates does originate their 
surfaces. 

K. A. ERMOLD. 


Germantown, Penn. 


South American Trade 
I have seen i your columns some letters on the effect 
of the European War on our trade with South America. 
In this connection, | quote as follows from a letter of a 
Montevideo, U 


friend im ruguay : 
































arries ’ lr | Ss su “l fron 
carries the hydraulic jack //, which wa upplied from The percussion of the war was felt here almost as quickly 
stock hu strony back B resists thie push oO; the Jacl as in Europe itself The ties are very ciose and so much 
A 
BGR ft AMMO OC OE COE [ jemtosg cur cy ‘O) 
= im ' 
} 
a) 
t | | 
% Reducing B liz 
Bushine harft WZ —_ 
2 oe 
e a G 
“ri. y \ 
FIG.) FIG.3 
HALF PLAN HALF SECTION 
---- Water inlet AT X-Y 
) to jack 
hed} Cc H-iton _—— 
ES oc Ro idiots DONTE 
7 r) 
“7 — 
B 
» 
Fé ¥, LF Floor | ee ee . 
eS. A 7 
AM MACHINIST FIG.2 FIG.4 
SECTIONAL ELEVATION 
A Portasie Hyprautic Press 
and holds the job in position while a shaft is beime in depends on the imports here that prices soared sky-high in 
| ' Tr » { bolts ¢ I? the first two days Coal trebled in price almost at once. 
‘rte ; "; . 1. Sti = In Fl 
erved OF withdrawn. ie two ol) 7 ' = The most conservative estimate that we can place on the 
1, link these two members. Che screwed portion of the consequences to these South American states is that they 
bolts Is oO such length us to vive thy required rane will be put back fifty years There will be no money for them 
ry ] rom tur ean mankKSs ) t ars ) 1 The effect 
ol adjustment. he pocket for the jack is scored to size fror European banlh for many veal to come The effec 
; 3 , is disastrous in all forms of negotiations here in Montevide», 


The holes in both 


ure cored and faced merely 


and is finished by chipping. ustings 
through which the bolts ¢ 


The clamp G. in Fig 


pRISS 
3. serves to hold thr pare k 
The head 


214x2l4-in. angle bars, and is 


for nuts 


in position and isa rough casting. 1 is mounted 


a carriage made from 


furnished with four 3-in. wheels, as at F. in Fig. 1 


and is even worse in Argentina Every business transaction 


3razil is in a worse situation, and ruin 


the face It 
affairs here 


Is at i standstill 


everyone there in would be impossible 


the 


stares 
to realize gravity of 
J. D. Cox. 


Cleveland, Ohio. 
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A Fan Method of Testing Motorcycle 
Engines 


STAI 


4 ? / ; ; . | 
S)NOPSTS {yn ideal test loa ria motorcycle ore, If IS necessary to ive some mechanism that 
is a blower fan which, when rope calibrates sa \ ow the ond te ave a constant speed without miter 
wide ranae of speed and Orse power wiaplable ai ina ring with tine Volle irate n speed of the eng 
lende ney lo eep the movine aris / } j stead \ | 1 Propel na) iste a Mla ACS l ood ompensat 
of stalling the engine. as otlen occurs in a roa ext Swi ear 
j j j | { } ] 
maries of severa PStS are ¢ er aL s 4 ) SH0 j ( ration ¢ the motor ut Th Spare Ss aiso a ver 
relation between speed and Ores ) yas exc ( Hesome matter to conten vil the engine 
} ) ] ) ~ | ~ | 
} ( } i i} ( ( iK« Ts to 


With the ever-increasing popularity of the motorevele eces, but loosens a sa olts ona ndion 


comes the necessity of knowing the actua vertormanct paratus, Much better re tS are obdtatnes f the e 
rv ] } ‘ | 

| each engine. Che great number of machines Dbullt ana ‘ = hrounted Ih Stile 1 Wa i 1. wve all rat 

the wide Variation ot roads and weatli conditions make “Orhed ) springs, W ch wswer the same puryy se oils 


a road test impractical. Moreov a roa test is incom the spring frames and pneumatic tires of a complete ma 


; ' 


nlete, since it shows only the behavior of a machine a ‘ e ehgihe atso cdevetops n more power when 


one time and under Sper ial conditions. On the other rhe { this manhhor tha Wii moped rigid, 


hand, a definite meaning and a satisfactory basis of con 


Tie Brower-Fa~n Meritop 


varison may be obtained from such data as the actual 


horsepower developed: the fuel consumption. stated in \ aea oad tor a motorcycle el Cia blower Tan 
units per horsepower per unit of time: and the proportion Whi roperly calibrated, it gives a w inge of speed 
of heat energy transformed int se work. orsepower adaptable to this type of e1 Phi 
at tlre oOrsepow i“ re It ‘ l owe) in 

CONDITIONS OF TESTING ses much more 4 eed makes thi 

The difficulties encountered in testing a motorevel 
eine are numerous. The high speed and the sensitiveness ri [49 
j . 








Pd Jf 
Jy 44s fh f ff Jf 
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ASL f SX 
a 
| Se < 
| ) ) 
( I \ \ B. ) | a2 IVI ] . ‘ | 1) 
ol t ne mn) ‘ i? 1 ~ | ! \ _ 
prol rake cdoes of wW 1 Siitis ‘ ~ ( I , ‘ es 
eh speed it is imposs to keep the at ac ‘? : 
stant temperature. If the brake is kept loose en ( ' ecrease in power r a ok 
tO Maintain a constant temperat Ce, it W ot absorb ‘ , TIT thy ; an 
enough powel If, on the other and, it is adjusted to than the dron iy ower wv { same eed chanas 
absorb a sufficient amount of power, it heats so rapid wuld produce in the « e most other means 
as to cause it to grip suddenly and thus to stall the e1 of testing cw { . ) parts 
gine. An electric generator does not give a practical load, rium instea of sta { ‘ ‘ 
being most efficient at a constant speed and a consta 
output, neither of which is possible with a motorevele « ‘ BRATION ¢ iD . 
vine, nm the tests \ m CeSeCTi es 7 Ss paper. a 40 


Another serious difficulty encountered in testing moto) . blower fa ' , ul a wheel 20 in. diam 


evele engines is the evelic variation in speed, Qwing to ter and an outlet opening ses ! diameter, Qn this 
their hehti CSS, all of the moving parts are gre atl) acct |. blows r the outlet pipe was fitted with asilding gate va 
erated during the explosion stroke and are corresponding \\ nh Was graduates NH cha way that each successive 


lv retarded during the compression stroke, It is not pos opel ) nereases the area exposed bh one-tenth = the 
sible to have any sort of load that can fol 


in so wide a variation tn speed during one revolution. we d vive eleven calibration curves TT) in Was driven 
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through a countershaft by means of 
that it 
engine, as shown in Fig. 1. It 


hy an electric motor 


chains and sprockets in the same way would be 


driven by the motorev< le 
was not necessary to consider the efficiency of the chains 
and the both and, 


therefore, the power required of the motorevele engine in 


sprockets, since it Is same In Cases 5 
the actual test will be the same as that required of the 
electric motor in the calibration. 

The electric motor used was of the cradle dynamomet 
type, in which the reaction between the field coils and the 
armature urately This 
foot-pounds is equal to the torque on the armature shaft. 


weighed, reaction in 


ean be a 


which, when figured with the speed in revolutions per 
minute, gives the horsepower. 

The fan was driven by the motor and readings of horse 
power corresponding to the numerous speed changes wer 


taken over a wide range. The hichest speed attained 


with the gate valve open was 2600 r.p.m., and with th 


r— . 


re 





Fig. 3. Fan 
valve closed, the highest speed reached was 3400 r.p.m. 
The relation between these speed readings and the cor- 
responding horsepower readings was plotted, as shown in 
Fig. 2. When a he tested, the 
speed at which it will drive the fan is noted and the cor- 


motorevele engine is to 


responding horsepower is determined from the curve. 


SUMMARY OF TESTS 
A twin-evlinder Merkle engine, rated at seven horse- 
power, placed as shown in Fig. 3, was tested with the 
following results: 
R.p.m,. Far R.p.m. Engin Hp 
2400 2200 9.5 
2450 2400 10.7 
2540 220 12.1 
TOO 2500 6.8 


These data show that the maximum horsepower was de- 
\ ela prec | at 2 S20 r.p. m 


The efficiency of the engine is found by allowing the 


engine to run at a constant speed and a constant load for 


a given time. From the resulting data the pounds of 


casoline used per horsepower per hour can he found: 


B.t.u. per hp 100 per cent 


Efficiency per cent 


per hp.-hr. X B.t.u. per Ib. gas 


Lb. gas 
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R.p.m Lb. Gasoline Efficiency 

R.p.m. Fan Engine Hp per Hp.-Hr. Per Cent 
1350 1100 9 1.96 5.2 
1600 1160 2.6 1.15 8.9 
2000 2460 4.5 0.93 11.0 
2160 2660 6.4 0.87 ae 
2200 2700 7.0 0.685 15.¢ 


2045 


Efficiency 100 per cent 15 per cent 


0.685 20,000 


The efficiency obtained in this manner is the combined 
thermal and mechanical. The table shows that the efficien- 
cy of the engine increases with the speed and horsepower. 

Two types of manifolds were tested; one in which the 
pipe from the carburetor connected to a tee, each side of 
which joined to a cylinder; the other in which the pipes 
curved gradually from the carburetor to each evlinder. 
In the former (No. 1), the gas, in going to the cylinder, 
In the latter (No. 
bend was eliminated and the path 


passed through two right-angle bends. 
2), one right-angle 


of travel of the gas was thereby shortened 1% in. 





ND MororcyceLe ENGIne ARRANGEMENT 


The following table gives the fuel consumption and the 
efficiency of the two types of manifolds tested : 


Efficiency 


R.p.m R.p.m Gas Used Per Cent 
Fan Motor Hp No. 1 No. 2 No. 1 No. 2 
2000 2640 1.5 0.92 Oo 8 11.0 12.8 
2160 2660 6.4 0.87 0.76 11.8 13.5 
2200 2700 7.0 0 685 0.64 15.0 16.0 


It will be seen from the above comparisons that mani- 
fold No. 2 is much more efficient than No. 1. 

When a cam which raised the mlet valves in. 

#5 In, Was used, the engine developed 

an average maximum horsepower of 10.5. Another cam 

&. in. and the exhaust valves 


and 


the exhaust valves 


which raised the inlet valves 


1} in. was tested and the engine developed an average 
maximum horsepower of 12.1. This increase in horse- 
power Was vained at a sacrifice in efficiency. 

From the foregoing results it will be seen that not 


withstanding the numerous difficulties encountered in 
making a laboratory test, it is possible to obtain apparatus 
that approximates closely the conditions of actual service. 
Because of the variety of significant data which may b 


obtained in the laboratory, a test of this kind is obviousl\ 


much more valuable than a road test. 
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Editorials 





EAT 


The United States Government has issued an in 
vitation to all of the 
to join in a Pan-American Scientific Congress to be held 
in the City of Washington in October, 1915.) The first 


Congress of this kind was held in Santiago, Chile, Decem- 


governments of this hemisphere 


her, 1908. 
()ne department of the Congress W ill be devoted to en 
gineering. The five national engineering societies, civil, 


mechanical, and naval architects, 


Department of State to co 


mining, electrical, 


have been invited by the 


dperate in preparing the program. Assistance is de 
sired along lines more comprehensive than the purely) 
technical. There is an excellent opportunity for American 
industries to open their doors and arrange to receive and 
entertain the visiting delegates, especially those from the 
Latin-American countries. An effort 
made to develop mutual confidence and the confidence of 
This 


seems to be a very practical manner in which manufa 


earnest should be 


the other countries in our manufactured products. 


turers of the United States can codperate in making this 
Congress a complete 


SUCCESS, 


The Letter and the Spirit ofa 
Guarantee 


Recent correspondence between two manufacturers over 
the charges for repairs on a guaranteed machine raises 
the question: Should a manufacturer follow the exact let- 
ter or the spirit of his guarantee ? 

The facts in this parti ular case seem to be these: Sev- 
eral machines were purchased by a manufacturer under a 
(The seller’s letterhead has printed 
are guaranteed 


five-year guarantee. 
across it in red display letters “ 
for five years.” ) The buyer believed this to be compre 
hensive, for in one letter of the controvers\ he wrote, 


“When we started to use your .......... we understood 
from your salesman that they were unbreakable under 
proper conditions and that you guaranteed them against 
Thus, he 
lor parts to replac e those broken. 

The seller, on the other hand, contended that the ma 


else breakage could not have occurred 


breakage.” thought no charge should be made 


chine Was abused, 
He did not think that the guarantee bound him to replace 
parts damaged under such conditions. The user replied, 


the which shows a 


mn 
Phe 


was not under excessive load at the time of breaking.” 


broken lug ot casing 


“We inclose a 
slight flaw and a clean, fresh fracture. The ....... 
First, was the 
the 
vet together in a fair 


There are two points to be considered. 


; ;, 
damage caused by improper handling of machine 


Seller and user should be able to 
minded way and determine the facts. Second, how fan 
does the responsibility of the seller extend if he is hon- 
‘stly anxious to live up to the spirit of his guarantee ? 

A guarantee is really something more than the assur 
ance that its words express. The personality of the sales 
man who makes it and the reputation of the firm behind 
In fact, 


him are important factors. they are all impor 


sAUEDETUNUDNERNAT AUTH l LTTE Pee CL 





LUUCUEEUANLAETE NNN ANNA TA ENTE Ta eae 


tant. ‘The fair dealing is 


so high that the informed buyer woul 


reputation ot many rms tor 


not ask for a gual 
rm will TlLiat AE 
The letter of a 


fuarantee is its wording. The spirit is this 


ante he knows It Is unnecessary Such a 


good any just claim against its 
“something 
more. 


Every seller is in duty bound to take this tnto account 


claims against m under his 


considering 
Many 


it is a settled policy 


1} 
when rua 


With 


customer thi 


antee. broad-minded manufacturers do this. 


always to give the 


SO « 
benefit of every reasonable doubt his is interpreting a 
mere letter 


cording to the spirit, not the 


The salesman has a peculiar responsibility in this con 
nection, He 
A part of the spirit of a 


personality and attitude. He 


policies of his firm 
that he 


must be 


is the embodiment of thy 


cuaranter makes is his 


cure ful to reflect 
in a true manner the business aims and ideals of his su 


periors and of his firm 


JoKers in Educational Laws 
The 


one 


trend vocational training of 
the 


not already covet 


unmistakable toward 


sort or another indicates that we must expect 


laws in such states 
Then, 


law for aiding such schools as may be 


enactment ol 


the question. too, there is the proposed federal 


As in 


scrutinize the 


established. 
1] 1] 


will do we i to Cabelu 


iws as they are proposed, lest the 


all legislation, we 


) 
unintentionally, o1 


otherwise, carry some joker which puts unwarranted limits 


on the work to be done. Nor is it sufficient to rest assured 


that all will be well because advocates of vocational train 
framing lor, 


some of the leaders in the vocational propaganda 


ing have a hand in the laws. as might be 


expect dl. 


seem to hold views which would confine its application 
to very narrow limits. 
As evidence that this fear is not unfounded, we hav 


issued this vear bv tlh 
Department of Public Instruction of the State of Indiana 
\fter reading in the 


only to quote from Bu letiy Va i. 


introduction that 


It is important to keey n mind the fact that vocational 
lucation, as provided for n oul itional education law 
nd as at present contemplated ! the state board of educa 

does not represent a mere fad or a radical departure fr 

st ducational ideals d practice but marks the culn 
ition of an educational development which has extended 
} suet i period of one hundred 


e natura expect to find a law with twentieth centu: 
eas and ideals This expectation is further strength- 
ened by the mention in the preface of C. "A. Prosser, 
secretal of the National Societ for the Promotion of 


Educat on, as one ot tlhe rvanizers ot stats 


. , 
' ] 7 ‘ 
industria 


| vocational! education. 


Imagine our disappointment to find vocational educa- 


tion defined, under the Indiana law, as 


That form of education whose controlling purpose is to fit 
for useful efficient service in the shop, in the home and on the 
farm, given only to persons who have alread indicated their 
ntention to enter such employment, or who are already et 
gaged therein, and who wish to increase their efficiency it 


their chosen occupation 
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Then follows a list of schools which cannot be aided 


inder the law, such as: 
courses 


industrial or prevocational 


Schools giving general 
lesigned to enable students to test or determine their voca- 
tional aims or to lay a necessary or helpful basis for future 
vocational work. 

Membership in a part-time class must in all cases be re- 
stricted to those who are regularly employed for a part of 
their time in wage-earning occupations for which the school 
vives supplementary and related instruction A class giving 
nstruction in dressmaking to saleswomen, or mechanical 


raising to a group of messen- 
atd 


seeks to 


drawing, gardening or poultry 


er boys, can receive no state 


\ part-time educa- 


class which extend general 


facilities to young workers for the purpose of increas- 


field of 
vocational 


tional 


their general information, or which aims to give 


ne 


to workers training designed to fit them for an- 


othe! 
not be 


higher or more remunerative occupation or trade, can- 


aided 
But. even if we were ingenious enough to invent excuses 

ior such conditions as these, how could we possibly explain 

or excuse the following, even on the ground of ignorance: 


which provides instruction for wage- 


teach them 
permitting of a 


\n evening school 


another more remunerati\ 


higher 


earners, designed to 


occupation or trade, or one degree of 


kill, is not eligible for state aid 


An evening school which seeks to improve a worker's trade 


efficiency while at the same time continuing his general edu- 
ition, cannot receive state aid All evening vocational 
classes must give instruction which will actually add to the 
tock-in-trade of a wage-earner who has already entered upon 
the skilled calling he expects to follow as his life work. \ 


practical farmer would not be eligible to enter a class in 


plumbing or a plumber to a class in market gardening in a 
tate-aided vocational evening class 

‘The report also states that 

It is important to provide a means whereby the workers 
who have gotten into blind alley” jobs may be able to fit 
themselves for more skilled occupations, but a se hool havin; 
thi 1im innot be State iided by law 

Recognizing that such schools are commendable, what 
xcuse have framers of a state law for cise riminating 


against them ? 


It would hardly seem possible to crowd so many objec- 


t be to serve as an 


tionable features into one law, unless 


example of things to be avoided. It has always been our 


boast that this was the land of opportunity, where no man 


class because ot birth or 


remain in any 
Yet here Wwe 
denies state aid, which 


Lin 


was doomed to 


circumstance. find a law which explicith 


means money contributed by all 


3 ! 
affords 


an opportunity to 
man 


people, to anv school which 
in which a 


the one 


learn of any other trade than 
ria find himself, Still more decadent Is the pre vention of 


vreneral education to those engaved in trade of any kind. 


This is directly contrary to the practices of such men 


Schneider, who have given the subject careful 


is Dean 


study. General education is particularly recommended 


in continuation and similar schools for those who are en- 


gaged in repetition or monotonous work. ‘To instruct 
them in nothing but similar repetition work would de- 
press, rather than stimulate, as all instruction should. 


When we consider that hundreds of bovs must of ne- 
cessity drift into the first trade that offers a job, the clos- 
ing of any avenue which might afford opportunity to 
secure more congenial employment is little less than a 
the but against the 


country, as it must impair the quality of its citizenship 


crime, not only against individual, 


to a marked degree. Even assuming that few will devote 
the time and energy 
work, the effect of having the state law virtually say, “You 
must remain in vour present trade the rest of your natural 
life.” can hardly be called encouraging to individual de- 


velopment, 


necessary to enter another line of 
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While it may not be an easy task to frame laws which 
shall be equitable in every way, it is surely not difficult 
to avoid such absurd and undemocratic provisions as now 
encumber the Indiana statutes. 


Why Not an International 
Clearing-House? 


In every village this side of the actual backwoods there 
is a clearing-house where each local bank sends checks 
drawn on the other banks and trades them, each taking 
or giving a small cash balance as the case may demand. 
This transaction requires daily about fifteen minutes of 
the time of a $10-a-week errand boy, instead of keeping 
a man running around all the time collecting checks. 
As an everyday matter of efficiency it has all the alleged 
principles tied to a post. 

Today we have a problem of international trade on our 
We cannot trade with all of Europe because part 
We cannot 
trade with South America because the countries there can 
not collect what Europe owes them. When the war is 
over there is a question of whether all of the countries of 


hands. 
of it is too busy with matters of its own. 


Kurope will be able to pay old debts in cash, to say noth 
of being in a position to contract new ones. The 
the state of the New England 
hundred dollars of real 
ina year, but who trades his garden at the village 
The world will probably have to 


ly 
world may easily be in 
who sees a 


hever money 


farmer 
cass”? 
store for his necessities, 
barter more and purchase less for cash. 

What this means is that we will have to buy where we 
sell. If we are to sell to South America will have 
to buy of her. We cannot afford to let her sell in Kurope 
and then let Europe add freight and profit and sell to 
us. We must deal vo after trade 
both ways, not merely to find out what they want to buy, 


we 


direct, and we must 


but also what they want to sell. Our buyers have been 
scouring Europe; let them now go to the rest of the 
world. Our consular service can do us no better turn 
than to let us know where we can trade and how neat 


South America has a repu- 


an even trade we can make. 
tation for demanding long credits, but it is partly be 
cause she has had to give equally long ones herself, 


If two people trade horses and make an even swap, the 
leneth of time they take about recelpting the bills makes 
little difference, so long as the horses do not die in the 
meanwhile. If we could do our trading directly instead 
of through an intermediary, we could give and take long 
credits for the small balance that there might be to settle, 
provided there were some way in which credits and debits 

firms might be used to balance each other’s 
If John Jones sells $10,000 worth of machine 


of different 
accounts. 
tools in South America and James Smith buys $9990 
worth of beef there, there should be some way in which 
Jones could get all but $10 of his money from Smith im 
30 days, and the two men at the other end of the lin 
do the same, taking whatever time custom demanded. 

In a way this is just what our brokers have been doing 
for years, for a consideration, with our European trade. 
They have bought and sold exchange on London. Why 
not turn around and have the world, the civilized part 
at least, buy and sell exchange on New York? Why not 
do our own trading? If it will take government aid to 
start it, let’s have that aid. 
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Special Oil-Tool Drilling Lathe 


The illustration 
gine lathe recently manufactured by the Lodge & Shipley 
Machine Tool Co., Cincinnati, Ohio, 
adapted for drilling slip sockets by power, although it 
similar 


shows an. oil-well-tool drilling en 


and especially 


can be used to advantage on other work of a 
nature. 

The boring is accomplished by mounting the boring bar 
in the heavy drill slide, as shown, or by using a flat drill. 
An adjustable center is furnished for the slide, which 
regular tailstock and with both 


The slip sockets are mounted 


acts as a is. furnished 
hand and 


in the machine in the usual way, the drill slide acting as 


power feeds. 


a tailstock. 
steadyrest, after which the drilling operation takes place. 


They are then rough-turned to receive the 


The center is then removed by means of the handwheel 
shown on top of the slide and the drills are mounted. 
This machine is also furnished with a powerful pump, 


capable of throwing a stream of lubricant to the end of 


any length hole which can be bored in the machine. The 
drill slide is furnished with three distinct feeds, 0.003 


0.006 and 0.009, which are driven by a feed rod from the 
rear of the machine. These a 
by the small handle, as shown, which operates a friction 


e controlled from the front 


that is arranged to slip in case of accident to the drill. 
The drill slide is furnished with a hand-lever for rapid 
adjustment along the bed for different | ths ol 

and sockets. <A taper attachment of the oil-well t I 
may be provided, in which case the operator is permitted 


cToss feed 


to use the compound rest screw as we 1] is the 


Providence, R. TI.) It will be noted that this micrometer 


is easily held and operated by one hand, leaving the othe: 
hand free to handle the work. 
In the form 

ly 


measuring wire, and the reading 


shown the micrometer is designed fo 


dial on top is graduated 
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screw when cutting tapers. The carriage and apron, to- 
gether with all standard lathe equipment, may be left off 
the machine if desired. 

The headstock is of the selective-head type and has a 
special ball thrust bearing to take up the thrust put upon 
it by the power feed. 


a 
. 


Direct-Reading Wire and Card- 
Clothing Micrometers 
In the illustration is shown a type of direct-reading 


micrometer recently developed by the J. 7. Slocomb Co., 


Loos 


Dirnect-READING MICROMETER 
the outel ire te oO! ‘ er « 
rr rire ali ‘j 

! adirect read i 

1 ( l l 
nultipl 

( I> 
lead 
0.250 \ SO) \ 
Site t 
olut ol ‘ 

A sn met vl 
ecard nb which e mean 
url) terminals are made larger in 
iain | the dial has 100 eradua 
tions re thousandths of an 
inch, 

lnasm ix card clothing is made 
standard 8 in. thick, this micron 

eter Is made with a range of {4 In. only and ad 
justed to measure from 0.515 to O415. As ai fu 


ther help toward accurate and uniform measurement, 


a friction thimble is provided so arranged that when 


a predetermined pressure is applied to the work th 


knurled part of the thimble slips by. 


The direct-reading feature makes the use of these mi 


crometers particularly convenient and adds materially to 
the rapidity with which readings can be taken, as well as 
considerably reducing the liability of error. 

In other respects the card-clothing gage is similar to 


the one shown. 
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Dial Measuring Gages 
The popularity of the dial form of gage, due to the 
convenience, the accuracy and the speed with which it can 
, has brought out many developments and special 





be Uset 
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forms of application. The illustrations show two forms 
of gage made by Randall & Stickney, 248 Ash St., Wal- 
tham, Mass. The main point aimed at is simplicity, the 
claim being that this design reduces the number of parts. 

In the gage shown in Fig. 1, the platen, or measuring 
table, is easily adjustable in every direction and permits 
the use of standard blocks, adding these to the capacity of 
the gage, which is one-half inch. Each division on the 
large dial is 0.001 in. Metric measurement is furnished 
when desired. 

In Fig. 2 is shown another form of dial gage used for a 
variety of purposes, either as shown or mounted in spe- 
cial frames, as for testing cylinder bores. For conven- 
lence in using, the dial revolves friction tight in its case, 
which enables it to be readily set at zero with the hand in 
any position that brings it into contact with the work. 
As with the other gage, each division indicates 0.001 in. 


Practical Treatise on Milling 
and Milling Machines 


edition of the “Practical Treatise on 
Milling and Milling Machines,” by the Brown & Sharpe Mfg. 
Co., we gave the price as 50 cents. This should have been $1 
in cardboard cover and $1.50 in cloth. 


In reviewing the new 


"4° 


Effect of Quick Reversal on 
Belts--Errata 


illustrate the 
give correct numerical 
rapidly the force re- 
with a decrease in 
stopped instantly, 


used to effect of 


not 


755, the chart 
on belts 
intended to show how 
quired to stop a rotating body increases 
the time allowed to bring it to rest. If 
the force required will be infinite. 


On 
quick 
values It 


page 
reversal 
was 


does 


For those who desire a general formula for the force 
required, the following may be used: 
WRN 
F - 
307.2 T 
where 
F = The force required in pounds; 
Ww Weight of rotating body in pounds; 
R Radius of gyration in feet; 
N Revolutions per minute; 
ey Time allowed in seconds 


x 


Joint Conference on Aviation 


The Aéronautical Society of America, in collaboration with 
many national engineering organizations in this country, will 


on Feb. 5 and 6, 1915, consider the inventions tending to in- 
crease the stability and safety of flight in heavier-than-air 
machines. 

All inventors wishing to submit their inventions are in- 


vited to communicate with the Technical Board of the Society, 
29 West 39th St.. New York City, and submit to it all the 
data in their possession, such as patents, descriptions, data of 
tests, etc If the inventor is in to submit a model 
or can show an apparatus of working size, he should so state 
to the Technical Board. It must be clearly understood that all 
information so submitted may be presented in public meetings 
of the Society, and, therefore, no inventions or data of a secret 
nature communicated to the Technical Board. 

In addition to the Technical Board and the representa- 
the Aé®ronautical Society of America, representa- 
several national engineering organizations will take 
following have already sent in of their rep- 
resentatives: The American Society of Mechanical Engineers, 
The American Mathematical Society, The American Physical 
Societv and The Massachusetts Institute of Technology. 

The joint conference will consider the inventions submitted 
the thereby promoting the progress of 
engineering in the United States. The work of 
will be embodied in its proceedings, the pub- 
in full or in part, will be decided on by the 
will also express a general opinion on 


a position 


should be 


tives of 
tives of 


part The lists 


solely with view of 
aéronautical 
the conference 
lication of which, 
joint conference. It 
each of the inventions submitted 
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The Baldwin Locomotive Works, Philadelphia, Penn., 
has begun work on the recent order from the Russian 
government for 30 locomotives. 

The Ford Motor Co., 
site in Buffalo, where a four-story building costing $500,- 
000 will 
sembling department, repair shops, 


Detroit, Mich., has purchased a 
be erected. The new plant will include an as 
salesrooms, garage 


space, and office. 


has been 
New York 


for dO. 


An order for 25,000 steel barrels for export 
placed in Cleveland, while an export house in 
states that it has been figuring on an 
000 steel barrels for Russia. 
an obstacle in closing orders. 


inquiry 
High freights have proven 


The Firth-Sterling Steel Co., Demmler, Penn., has re- 
ceived an order for twenty thousand 3-in., ten thousand 
G-in., and five thousand 8-in. shells, while the Economy 
Cartridge & Fuse Co., of Pittsburgh, has an order for five 
million rounds of Mauser rifle ammunition. 


ste 


The Pittsburgh Gage and Supply Co. has received an 


order for $50,000 worth of wire rope, chains and fittings, 
while the Maccomber White Rope Co., Chicago, has 


received a similar order amounting to $47,000. These 
materials will the Studebaker Wagon Co.. 
South Bend, Ind., in connection with a $6,500,000 order 
from the English and French governments for wagons 


be used by 


and harness. 





PERSONALS 


seen TE 








John A, 
sales manager of 


has 
Hyatt 


Schroede1 
the 


resigned his general 


Roller 


position as 


Bearing Co 


Cc. H. Johnson, president of 
son, Wis., has returned 


the Gisholt 
brief 


Machine Co., Madi- 


from a European trip. 


W. S. Chase, general sales National-Acme Manu- 
facturing Co., Cleveland, Ohio, sailed recently for an extende:l 


business England 


manager, 


stay in 


Peter J. Weber has become president of the American 
Metal Products Co., Milwaukee, Wis Mr. Weber was for- 
merly official chemist for the City of Milwaukee 


P. Goutaro, of the Schneider Creuzot Works, France, is 
now in this country for a business tour He is making his 
headquarters at the Hotel Belmont, New York, N. Y. 

William L. Saunders, president of the Ingersoll-Rand Co., 
has been nominated for the presidency of the American In- 
stitute of Mining Engineers for the ensuing year 

Albert Vuilleumier, formerly machine designer for the 
Waterbury Clock Co., and for the past year tool designer wit) 
the Becker Milling Machine Co., Hyde Park, Mass., has been 
appointed chief draftsman of the latter firm. 

Prof. John E Sweet, affectionately known as the dean o 


American mechanics, awarded the 
this year. This medal is awarded annually by 
of the five national 
of notable and engineering 
of the “American Machinist,” 


John Fritz med 


a joint committe. 


is to be 


recognition 


To readers 


engineering societies and is in 


scientific achievements 


who have for many years know 


Prof. Sweet through his characteristic contributions, th 
announcement of the highest honorary gift of the Ameri 
engineering fraternity will be received with genuine pridé¢ 
and appreciation 

The world’s consumption of copper now amounts to the 
enormous total of 1,000,000 tons per year, and the value of 
this production at the average price for 1913 is between $300,- 
000,000 and $350,000,000. Copper, therefore, among the indus- 
trial metals, ranks next to iron and steel in the value and the 


importance of its annual output 
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: _ oa 
: Current Prices of Shop Ma- 
= + 7 == - - = 
: terials and Supplies 
PIG IRON was quoted at the following prices at the points 
and time indicated 
\ ) ( l Nov i 
14 vila 1V13 
No. 2 Southern Foundry, Bir gha $s ”) $ (n $i4 
No. 2X Northern Foundry, New Yor 8.2 +o 1¢ 
No. 2 Northern Foundry, Chi i y } 1S 
Bessemer, Pittsburgh li 14. 16.40 
Basic, Pittsburg} l l BL 
MISC ELLANEt 1] \LS NEW YORK 
( I | 
Copper, electrolyt en i 7 ll.@ 1th. 
Tin 7 La oO.) 
Lead ; OO a) i 
Spelter 1 1.8 5.5 
( opper sheets, | ise it “ 17. 22 0) 
Copper wire (carload ts) 12.7 13.25 Is. 00 
Brass rods, base 2.0 i2.7 16 
Brass pipe, base | mM 16 0 21 00 
Brass sheets 12 ‘ Hh 62 
Solder } and (case lots) 1M 17. 62) 28 
STEEL SHAVES FROM JOBBERS’' WAREHOUSE, NEW YORK 
Cents per pound 
Steel angles base i. So 6.4 
Steel T's base 1.00 1.00 2.30 
Machinery steel (bessemer) 1.8 185 2 0 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
( sper pour | 
No. 28 Black.. 2. tit -.70 2.80 
No. 26 Black p4 -. Oo 2.70 
Nos. 22 and 24 Black -.40 oe.” 2.¢ 
Nos. 18 and 20 Black 2.40 2.50 2.00 
No. 16 Black.... 2.3 2.4 2.0 
No. 14 Black.. 2.2 2.35 2.40) 
No. 12 Black.. 2 2.30 2.35 
No. 28 Galvanized } 5. 70 +. 10 
No. 26 Galvanized ;.40 +o) 
No. 24 Galvanized 3. 25 3 65 


COLD-DRAWN STEEL SHAFTING is sold to consumers 


at about 45 discount off list pr At that rate the net 
prices per foot are % in., 4.95c.; 1 in., 8.03¢.; 1% in., 12.65¢ 
: 5 1% in. 16.50c.; 15% in., 19.36c.; 1% in., 22.44¢c 


1% in., 15.29c., 
1% in., 5.7 


OLD METALS 


9c.; 2 in., 29.28C 


The 





following prices are quoted Heavy 
copper, 10c.; light copper, 8.50 heavy machine composi 
tion, 8.75c.; light brass, Zot brass chips, S« brass tur! 
ing, 7c. 

MACHINE BOLTS are generally quoted to consumers at 
60% off the list price, but in the « e of steady customers and 
big orders, generous concessions are being made At the rate 
of 60 the following net price hold, at dollars per 100 

Diameter 
Length A x, e % A lin 
1% in . $0.68 $0.80 $9 O8 $3.08 $4.90 $6.04 
2 in : 0.71 0.85 2.24 3.320 1.48 6.40 
2% in : 0.74 0.89 2.38 3.52 1.76 6.76 
3 in 0.77% 0.94 2.54 3.74 5.04 7.13 
3% in 0.81 0.99 2.69 3.96 5.32 7.48 

STANDARD PIPE continues unchanged The following 

discounts are allowed from store in New York 
Black Galvanized 
4 to 2-in 79° 70 
2} to 6-in 78 oor 
7 to 12-in 7 4 
At these discounts the net pi in cents pet! foot are 
Black Galvanized Black Galvanized 
§-in 2.41 3.45 2)-i1 12.87 18.04 
l-in 3.57 5.10 3-1! 16.83 23.71 
14-in $1 SS 6.00 4-11 23.08 33.70 
1}-in 5.87 8.25 5 3. } 15.88 
2-in 7.77 11.10 oh 2.24 1) 

DRILL ROD sells to consumers at the following discounts 
Third grade, 60 second grade, 40 off and first grade, 
25 oft 

COKE—Standard furnace coke sells at $1.60@1.65 for 
prompt shipment and $1.65@1.75 for future contracts For 
72-hr. foundry coke for future shipment $2.15@2.25 is de 
manded, and on contract $2.35@2.50 

ANTIMONY Prices have changed during the week, Cook 
son's selling at 17c., Chinese at lic., and Hallett’s at l6éc 

SWEDISH (Norway) IRON is sold to consumers in ton lots 
at $ base In small lots quotations are made at $3.7 and $4 

WELDING WIRE—DPDut the week there has bee ’ 
change in the market, prices being quoted a follow 

Cents pet 
Pound 
0 oO 
No ; Ne 10 o.f 
“ o 7s 
No ] 0 Ooo 
0 ’ 
No 14 l 0.10 
No. 18 0.16 
No AL) >. °?0 





























924 AMERICAN MACHINIST Vol. 41, No. 21 
a | ee ee ee ee ee TTT TTT TI MT Ties 
New and Enlarged Shops 
SMttiitiit IUUTENAEUO UATE THANE UNANOUUUSUUNALUEUNUTOEAU LATENT WUALUNUOEATOUEDAADONNE YU NEETEATAAL TEAL EEE TOUT EEE EE 
SOUTHERN STATES 
METAL WORKING — 
Gail Ulrich, Martins Ferry, W. Va., agent for Overland 
NEW ENGLAND STATES cars, is builling a garage on Sixth St. 
2 INGL ‘ The Mobile Auto Co., Mobile, Ala., is having a three-story 
The Southern Supply Co., Vortland, Maine, plans to erect brick garage constructed at St. Joseph and St. Louis St. 
POORS TOE SHO MAREIACETS of electrical appliances \. F The Lyons-Barton Motor Co., New Orleans, La., is building 
Jones is the Pres a one-story garage at 828-832 Howard Ave. The garage will 
Fire, Nov. 5, damaged the plant of the Hodge Boiler Works, be 46x130 ft 
Sumner St., East Boston, Mass Roy P. Smith, Clarksville, Tenn., will establish a garage 
° ; , ' and repair shop 
The Lumsden & Van Stone Co., Boston, Mass., manufacture! ‘ ; 
of steam piping, plans to construct a two-story, 67xS9-ft. ad- Howard McClorey, Arch., is preparing plans for a_ one 
dition to its machine shop on Dorchester Ave story public irage to be built on Madison Ave., Covington, 
Ky., by Adam Grossman. It will be 50x120 ft., and will cost 
The Pheenix Mill property on Main St., North Adams, Mass., about $8000. 
as been pure hased by ( bs | cn , = .* orn, ene aie Laib _Bros., Louisville, Ky., contemplate establishing a 
Vt., and F D> Bridges, ; i aOR, Mass _ ory factory for the manufacture of plumbing supplies. A foundry, 
raze the existing plant and erect a public garage, Xe ' and enameling works will be equipped W. G. Probst is in 


B. Rodman, Roxbury, Mass., and H fernstein, Boston, Mass., 


plan to construct 1 one-story, 1l]00x120-ft garage ol lium 
volt Ave., Roxbury, Mass. The estimated cost is $15,000 rhe 
erman Engineering Co., Boston, prepared the plans 
Maurice L Angers, Springfield, Mass., plans to build a 
10x67 t irawze on State St 
The Wier Stove Co., Taunton, Mass., will erect in addi 
on which will be used as a core-making roon 
The Standard Foundr Co., Worcester, Mass plans to build 
one tory, 34xS1-ft. brick addition on Tainter St 
The Spencer Wire Co., Worcester, Mass., has awarded the 
ontract for the construction of the third unit of its plant 
Phi building will be three tories, 69x230 ft Noted Oct. 29 
The itnited Metal Mfs Co It . Norwich Conn., manu 
facturer of brass goods, writes that it is in the market for new 
d used n hine If used machinery is quoted it must be 
the latest type of the standard make herewith pecified. Quo 
tic or different intiquated makes of the machiner 
tioned will ot be considered The following ire 
One Hendey machine lathe 7x16 it with tape 
ent one LeBlond cutter gwrinde witt inive il tt 
ent nd inter 1 wrinde two Whitne hand millers ar it 
ent ne ine > New Britain chucking machine: o 
| ‘ ll-Rand ai pressor. 12 hp. 11 ft one, N 
! mn & Shar} r eed cre hi one Wa é ‘ 
wiase plain head t et screw icl ‘ 1 small tool 
eit | é bie le ] it ] per three \bl tt 
(jlol byl b el ‘ 0-11 , xf } 
‘ ( I Well the re 
MIDDLE ATLANTIC STATES 
BR Bro He p \ 
| i 
t lit 
j Ohio M } \\ 
iditior ' ) 
Kit N« ( lan \ 
1") " h \ S Ro NX 
| No tre ed } \ 
ta | 1.o < Th) 
) (ro N ‘ N ‘ 
KB \\ 
The | t Terse | ( ) | NX ] Se 1 
re ‘ tT ' ‘ ’ ’ hie ’ \ 
t ‘ | to Pitts! } 1 
he Ingwersoll-Trento Wits (o., Trentor N ] ‘ l 
cturers of the Ingerso teh, has 1 plar prepared for 
buildine an additio to its plant 
The Tindel-Morris Co., Eddystone, Penn., will make ex 
tensive additions and improvements to ts tee 1D nt ist 
ited cost, $100,000 
Fire, Nov. 9, destroyed the pattern shop of the VPennsyl 
vania Iron Works, Eddystone, Pen! 
The Hazelton Motor Co., Hazelton Penn., plans to construet 
three-story brick garage on East Spruce St 
The K J Smith Machine Co., Philadelphia, ler \ ! 
build a 36x46-ft. addition to its machine shops 
Fire, Nov. 9%, destroyed the garage of Frank Feiffer ’ 
Potter St., Philadelphia, Ven 
Fire, Nov. 9, destroyed the foundry of S. J. Cresswell «& 
Co., Philadelphia, Penn Approximate loss, $35,000 
The Hvde Park Gas & Water Co., Scranton, Penn., has 
obtained a permit to construct a_ 60x103-ft garage neat 
Bridge St., to cost $18,000 
The Titusville Iron Co., Titusville, Penn., will make im- 
provements to its plant which include the construction of a 
foundry and pattern shop 
The Joseph M. Mason Machine Co., Wilmington, Del, will 


establish a plant for the manufacture of B. H 


Friel is interested 


machineyy 


charge 


Willis Bros., Middlesboro, Ky. are moving their garage 
into larger quarters, and will install additional equipment in 
their repair shop 


: brooks & Shields, Middletown, Kvy.. 
for blacksmithing, machine and general 


The Newport Rolling Miil Co., 


are equipping a shop 
repair work. 


Newport, Ky., plans to con 


struct a 146x521-ft. mill to have a capacity of 5000 galvan 
ized sheets monthly 
MIDDLE WeEsT 
The Canton Sheet Steel Co. Canton, Ohio, will build a 70x 
120-ft. addition to its galvanizing department 
The Hill Clutch Co. is having plans prepared for the con- 
struction of a three-story and basement 33x100-ft. factory at 
Cleveland, Ohio Estimated cost, $100,000 
Gebhart Kuckl Meveland, Ohio, is having a one-story 
{Sx100-ft. brick garage and repair shop constructed at 3714 
16 West 25th St Clevel d. to cost S6éa00 
Lewis Beye Clevel d, Ohio, formerly of the Scott-Ullman 
Co has leased the Balkwill Ik it SS68 Hamilton Ave 
Cleveland He vill establisl if t« for the manufacture of 
brass specialtie 
The Jol Meckes Sor ar 1956 Wes 2hth St Clevelans 
hic will construct a gat e to cost bout $5000 
The Empire Rollir Will Co Clevel Ohio, will buil 
XKood 1] 
The We Side Steel Castir ( Cleveland, Ohio, will e« 
truct re xo1-ft ( it 
l j } t} (jal Chic plat the mist 1 ( ‘ 
e ¢ é ecentl S¢ I ) Nort | ~ 
| \. Mie Sidne ‘> building " Watlnu 
\\ s 
Cont t have breve va ‘ or the onstruction of 
‘ es roleds (>) fo the Hu ine Society 
Mi Salk Co Woodward Ave etroit, Micl 
] e] 1 the en! ement of the service i! 
é tment 
or t WW l or ¢ l Micl \ rded the 
for t ! t tio of " ml t estimated cost 
he Ilnt ve, Reed ¢ Mic! proprietor of the Reed 
cit Clarawe plans the enlarzwement of the ¢ ragwze by the co 
ition ai | o to tt pre ent b bieiit 
he \ Motor & Mite. C« ch igo, Ill will establish a 
the inufacture of motors a ! machinery at a cost 
00. W. EB. Adams is Pres. of the company 
Ad s Bros 1716 North Kedzie Ave., Chicago, I will 
} ld factor it 3914 Costello Ave. to cost $9000, for the man 
ifacure of metal specialties Alschlager & Son are Archs. 
Willia \\ Nugent & Sen, Chicago, Ill, will establish a 
plant for the manufacture of oiling devices at a cost of ap 
proximately $15,000. C. H,. Fyffe is interested 
The VPartin-Palmer Motor Car Co., Chicago, TIL, will es 
tablish a plant fo the manufacture of automobiles, motor 
vehicles and accessories. C )} Heckler is interested, 


The 


establish a 


American Carbonic Ma¢ 
plant for the 


hinery Co., Tll., will 
manufacture of refrigerating and ice 


making machinery at a cost of $40,000. J. S. Goosman is inte 
ested 

The Western Valve Co., Chicago, IIL, will establish a plant 
for the manufacture of valves and other machinery at a cost 
of pproximately $60,000 H. C. Covine, Chicago, is Pres. of 
the company 

Nelson & Lemoon, 885 N. Kedzie Ave., Chicago, IIL, will 
build a $11,000 addition to their machine shop. C. F. Sorenson 
is Arch. 


Chicago 
Galls is 


The Great Western 
Ill., will build a 
Arch 


Earl Miller, Arch., Manitowoc, 
the construction of a one-story, 
chine shop for J. Hamachek 


Screen Co.. 4526 Gross Ave., 
addition to its factory. A. J 


$3500 


bids for 
and ma 


Wis., is 
50x112-ft., 
& Sons Noted 


receiving 
garage 
Oct. 29 
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The New Home of the American 
Machinist 


SY NOPSIS—The proper housing of any business is an of the total wall surface and insuring excellent natural 


important factor in its efficient operation. Whether itis | { 
a modern fac lory / uilding Or one f voted lo Ahi Crecuei , 
offices of a business house, the problems of providir \ GENERAL IDEA OF THE OFFi 
proper lighting, heating, ventilating and other features AL or ral view of the office floor is shown j - we 
whi h airy ct l f iL WSL il rnd fid¢ nlal ue lf Iy'¢ of l f Clit- i es MUISTNess and editorial ol] Cs ait Oll the wail {] or 
ployees are very similar, The way in which thes ] roblems (1 twelfth floor of the build ) and the subs ription 
have been worked oul in lhe new i] I] Rul mea are illus- a t transeripu y ck partments are on the mre nnine above, 
trated and bree fly describe a |" ~ ley Show the s le o archite ture and the care- 
x l attention paid to fire protection by the use of steel 
Some idea of the new Hill Building, located at the cor irniture exclusively and ( wral s ly oO <ler 
ner of 36th St. and 10th Ave., New York City, can be had heads. There has been no attempt to have tl teel furni- 
from Fig. 1. This is 2 ES ie re it te wor it 
{ lil olive 


the new home of the | minted a tial 


AMERICAN MACHIN- en relieved by light 
ist and its four sis- stripir 
ter engineering jour- Chere a fea- 
nals. The illustration, tures W ive neve! 
however, does not vive ( orpora- 
a correct idea o Its oa ng 
height, for though one The window frames 
counts only 12 stories, t ectly into 
it is as high as an ordi- { all 
nary 17-story build- Wasts mane 
ing, for each floor is reasin the 
14 ft. in the clear. It lass area. ‘The steel 
is essentially a pub- | columns ar entirely 
lishers’ building, being protect 1) being 
uted stone ce- 


designed espe lally to 
meet the requirements | 
of the printing busi- top, 31,000 bbl. of ce- 
ness. There are 3900 
tons of steel in the 
structure, the — steel 
framing being heavier 
than in any other 
building of its height 


in New York City. 





The 1m rmissible floor wction. ¢ tection 
load is 300 Ib. per tem, wi i 
sq.ft. cates at « i head 
As in all modern lets oo o1 , lve j 
plant construction, the closes | lition to 
aim has been to em- Lis there wo rt 
holy the best ideas j vlarms on each floor 
which go to make a i connecteddi ectly with 
( carest re-en gine 


thoroughly practical 
building that shall be 


omfortable for those 





who must occupy it, 





this being one of the : —_— seas — $$ littl need ior this, 


essentials for securing Fic. 1. Tur New Home or tre American Maciintist however, as not a 





real efficiency. The sliver of wood cn- 
plant of the Hill Publishing Co. occupies the three — te to the construction of the building itself. In 
upper floors and a gallery, or mezzanine. The upper floo: onsequence of this, the surance rate is extremely low. 
and mezzanine are devoted to the oflices. ha Wwiseless-floot dea as been continued, e ery 

The ground area is 100x175 ft., which gives a net ar ot of both main office and mezzanine being covered with 
available for use on each floor, after deducting elevators, nterlo e rubber ne. This practica puts rubber 
stairs, toilets and columns, of l 000 sq.it. The side-wall eels on ¢ eryone in the oflice and eliminates the noise of 


area is largely glass, being approximately 70 per cent. walking. 
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Pig. 2. Genera View or Orrick, Suowing STEEL Furnirure, MEZZANINE AND INpIRECT LIGHTING 


. Phe pneumatie carrier svstem is used to handle manu- small, round coal holes, the openings are the width of a 
seript and proofs etween en editorial department and truck. Three of these allow the bin to be filled without 
the composine room. ‘This vives tstant communication handwork either outside or inside. 
ata Titre oes away with a small army of errand The tloor of the coal-storage space is inclined so that 

<, the coal slides toward the boilers. [ere it is chuted into a 
Tne Power PLAN’ 1000-Ib. bucket, which hoists it up and clumps it into the 

ypper over the stokers without the touch of a shovel. 

\\ | t . wosstble to o into all the details of Nor is there any ashpit to be shoveled out. Instead, a 
power plant, and there are many novel features in huge vacuum cleaner lifts the ashes up to a 10-ton stor- 

t, a few of the more striking inno- age bin, where they are automatically sprinkled as they 

ations will give an idea of the care taken to pre- come up, to prevent dust. The ash cart simply backs un- 
vent unnecessary work. A coal-handling plant “without der the bin, a chute is opened and it gets its load. In 


backache” is something of a novelty, but it exists in this way the fuel goes through the plant, from its delivery 
this building. ‘The coal-storage space under the sidewalk — as coal to the exit as ashes, without a shovel being touched 
holds a barge load of 500 tons. Instead of the usual to it. 
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The old designation of the “white shop” still holds, ing. <A nine-panel switchboard serves for the distribu 
only it is larger than before; for in addition to all the ma- tion of the power to the various parts of the building at a 


chinery mn the composing room on the eleventh tloor, the pressure of 240 volts. A feature of the engine room is 
pressroom and bindery on the tenth floor (see Fig. 3), e finish of white tile brick for the walls and a white 
the fans, the motors and even the engines themselves ar plaster ce line, which add 


finished in white enamel. ect and give the room a 


cheertul ay Dies mpenrance 


Forced VENTILATION Ustne Puririrep Arr Among the various switchboard panels, o s devoted 


One of the unusual features of the building is the com- Me call-bell, C-ula rn, rinkler-supervision and wa 
plete dependence on forced ventilation; none of the win ter-alarn Ur >; Two to reco! voltmeters and am- 
dows are ever opened except for cleaning. For this pur meters ; one to the control st ior t ventilating motors, 
pose there are three intake fans in the basement, as show) and another to lar « t ist tem mo 
in Fig. 4, each with a capacity for delivering 47,000 cu.ft rs. In an adjoining basement room, a smaller switch 
of air per min. These are driven by 50-hp. motors. ‘The oard of thi mnels serves for starting the blower mo 
fans draw the air through three air-washing machines, 0 ova same room 
which remove the dust and impart the proper degree o \ unique feature of the electrical distribution is the 
moisture before the air is forced through the building. tower at the east part of tl muiiding This towe1 

In the penthouse on the roof (see Fig. 5) are two extends from the basement to the roof and contains large 
exhaust fans, each with a capacity of 67,000 en.ft. of a per busbars running throu it its entire leneth. The 
per min., driven by 75-hp. motors. These draw out Ww om the busbars to ea ndividual floor is 
vitiated air from the upper part of the room, keepi ) ya small compartment in which located 
constant circulation of air which is properly conditioned — a distribut anel. This panel is tied in to the vertical 

















Fie. 4+. Tur Tourer Intake Fans, Eacu or 47.000-Cu.Fr. Capacrry 


for breathing. In addition to this, there are one 8000 ars through a three-pole switch, located on a smaller 
ft. fan with a 5-hp. motor and one 5000-ft. fan wit te base at t top of the board, which is part of the com 
3-hp. motor, for exhausting air from the toilets on 1 te] 
various floors, and a 27,000-f{t. fan for Uppiyvinige ait to the Phe ty ims 3 boavtuannel thre « ribution panel and are 
boilers, accessible through only a small entrance, normally closed 
The heating is by means Ob a hot ater circulating s\s- oY a Wire-screcn door. | | distributing compartment 
tem. In winter the fresh air i at omewhat befor there are also located four all panel boxes used for th 
it is forced to the floors, and in summer it can be cooled cist! ution of telephone and eall circuit . One ol these 
to add to the comfort of the oem ! hown in | { 
The drinking-water supply has also received carefu 
attention. This is drawn in from the city mains through THe Printing PLant 
large lilt rs to a balan in tal mn one ot the towers, The printi — es. locate n enth fj or. a 
From this it goos to the circulating pump and thence toa rotor driven, and t i calla ted patel lied adi 
refrigerating plant, which has a capacity rated at fron ain dialed te tntnme of ats anenatin, editnentiinn 
et wer = pet © me | - _— eee a control tem. A liberal number of floor outlets throuel 
over the building where sanitary bubbling drinkis oul peek thee: en a a simple matter to tap into th 
tains are provided, omen civcwiin a eeds arise, T slevator service mak: 
Tuk Eveerrican EquirmEN’ use of motor « vith electric control and a floor ele 
The electric power is supplied by three 250-Kw. direct nal ter ach car and over each elevator en 


current generator vated in t wement of 1 I) tral 
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Tite LIGHTING SYSTEM 


The artificial lighting was made the subject of consider- 
able study and experiment. For the pressroom, the edi- 


torial rooms, gallery and large main space of the twelfth 





floor. the total indirect | heme has heel selected. 


This has been varied to meet the different conditions 

in the respect ( cl mrtments, a special xf Th were made 
7 ] 

TO provide TIN res pest adapter lo eacl marti ar nee - - 
i ; . ' ~_— at 
Heasing solthess and practica qdevord ob shadows, Not s - 
the least advantage of this indirect lighting is apparent =) 
! ne tota ADS¢ Ce Oo eve-stTrall r " 
()) thi sicle illey ana l ‘ Live ~ illes Two a ~- 
lighting outlets ar pre dled eacl miVvy Tine spacing li = = 
tance between fixtures being about 12x15 ft. One row of 9 vs 
ixtures. that is. one per bay. is used for the end gallery 


and under it. 


The ceiling height of the galle is about 12 ft. and 
hat under the valle rv about 11 ft. These headrooms make 
the use of indirect lighting particularly advantageous. I 
the main space of the twelfth floor, the ceiling height is 


about 24 {t.. and here 14 larger fixtures of the same type 


adopted for the gallery are used. The outward appear- 
unce of these fixtures is seen in the general view, Fig. 2. 
The liehtine control 3 accomplished vy flush wall 


he columns, 


witches of the push type, located on 


A STANDING INVITATION 











Many Ol the problems cobnnecler Wit al roc rl ot a A RL LN 
fice an wublishine building are shares ! om mon : : . om P 

hy c pean o . “ aries Fic. 6. A CrLoser In THE Wire Tower 
with departments 0 shop burldings, lor this reaso? 


and the additional one that the American MaAcIUINIS' s extended to all to visit the Hill Building, which has 


is always glad to welcome its reac rs, a cordial invitation peeb only briefly CLeS( ribed and incompletely illustrated. 














Fic. 5. Ture Two 67,000-Cvu.Fr. Exuavst Fans In THE PENT Hovse 
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Some Unusual Tumbling Barrels 
and Methods 


By Eruan VIAui 


SV NOPSIS The MSS of anew for oj 0 is ier i? ! ( t destre ne the value Ol the Wece, After mui h Tre 


of the usual stee hall, which is liable to lodae in the e and experimenting thev final! { Y the plat 
ork, opens a new field of usefulness for this class o sing, instead of ha ‘ CW it 
/ d 
tumbling work, Automat N¢ f-timing lumb ind hay Lin orl 0 double-« ‘ ‘ ‘ s ( These Col | 
rels are also ain interesting feature ort 1Us plant. if ‘7 4) “Hers Ayre - wl ! a lt | | a ew oOo 1 
hie fumble r polishin j PPTOCEOSS Is ee) re wee LO 4 Tass {til - Live ‘ | \ 
science. creases and shoutaer cornet | means OL the 


Tumbling is considered, as a rule, a very ordinary op ng lodged. On rie es 0 essary to 


eration and little attention is paid to it. However, ot se different sizes of p her. t » simple mat 

some of the smaller and finer work, such as jewelry mak ter, as a few siz ( Wit 

ing, it has been given more consideration, and steel balls the exception of the use of these polishers, t 

and soap water, or other “dope.” have tor years beel work is done exactly as the case OL oO nal steel ball 

mixed with the work. a special noncorrosiv quid dope ben sed in thi 
Round steel balls. while giving beautiful results, have tumble The result is that th Ol wautifully pol 

caused trouble on some kinds of work, the shape of which shi the sharpest corn irily only t 

necessitated th use Ol very small balls. If the work -matlest balls would rea 

had small holes or slots in it, the balls had a tenden 

to lodge, which, in certain cases, made necessary the aban- ;' UMBLING T :' 

donment of the process for the more « xpe! sive hand-pol The conical polisher a ever, t the « ise] 


ishing method. 1 ! about t ylanit | I ( e mal 


In the manufacture ol parts fol their various types ncoMmmMo} eature Aor , ' n Fig, 2 


-“ 
_ 
J 


Ol wrons, Vaporizers, atomizers al 
biss \Mfe. Co.. Toledo. Ohio. encountered the itl 1 tion. thre } ( : nil ! ot ‘ raft ma 









of small balis lodging in the tubes in such a w: that eis fitted with : iutomat f 1 nockofl] 
many times it was Unpossible to remove them = with- h will be describe { { ca eve at 
j | 4 tt ts Tih 
! 
j q , } T i } ‘ i 
) lo i ( 1 ile \ 
) The ¢ - Tie cove 
| =6slip under the two hooks B (on th l Simpl 
| 
| f ! « thy < “\ le ey ) | ( iM e covel 
3 Wil the bar tin del 
ted to at e de of the tru 
} ] ‘ ! " el al | 
1} 
| T « ca) r | 1 ) 
Ol ntor To s¢ 1 to 7 Cc Wo! " to thy 
1 ntave 
| ’ e timing ce » 7 T Tie i 1 iM 
——— aAutomaticall 1 \ ‘ | r ( r | 


Fic. 1. SOME OF THE CoNICAL POLISHERS AND Work wriod OF seve ours in tk { At / a lead screw an 
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Fic. 2. A Row TUMBLING BARRELS 
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also a guide rod running parallel to it. 


Q)n the euide rod 
rides a split clamp-nut traveler /, which 


slid 


wl screw at anv point. 


may bye 
ilong it and clamped onto the | 


As the lead screw to the right 


turhs, the traveler moves 
until it strikes the clutch-lever G. This throws out the 
clute h and SLOps the bhhele hine, It will be readily seen that 


the farther the traveler is placed to the left on the 


screw, the longer the machine will run befor 
is thrown out. The euide rod is marked tn distances 
cating half-hour periods, so any given time is easily cal 


culated. The drive pulley turns about 50 r.p.m., and 





rene 


Fic. 4. Latest Metion or Tlonptne A Barren 


on the shaft with it is a single-tooth wheel // \ 


revolution this tooth moves the wheel 7 one not 


this wheel the movement Is transmitted throug 
gvle-tooth wheel / to the wheel A’ on the 
With this the 
14% in. per hour. 


A form of barrel holder which does away with the 


end OF Thre leas 


screw. movement traveler moves about 
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necessity of bolting brackets to the barrel is shown in 
Fig. 4. In this type the barrel is held into the brackets 
by means of two encircling clamp-bolts as shown. This 
plan saves much time in removing a worn-out barrel or 
Hew 


in) hanging a one. 


Putting im Piston Bushings 


An ingenious method of putting in piston bushings is 
herewith. The pistons are first reamed by hand, 
the left of 
the piston is turned on it by means of the 
will 


hown 


as shown at the bench. The reamer is held 


in a Vise and 
cradle A and its projecting handles. It also be 
noticed that a piece of leather around the reamer shank at 
fy prevents any marring or injury to the piston when 
forced against the vise jaws. 

The piston then goes to the device on the other end of 


} 
tilt webicil, 


which pulls in the bronze bushings that form 
A piston, as shown at (, 


the bearings for the piston pin. 


is placed in the form J, the stud # going through the 
pin hole. A bronze bushing is placed over this stud, 


forked prec c I 


piston 
is slipped into a groove turned 
This 


and the movement 


and the 
in the stud at the outer end of the bronze bushing. 
acts as an abutment for the bushing, 
(, acting through the toggles //7, pulls the 


bushing into the piston without subjecting it to anything 


of Ti le er 


but the direct stress in line with the boss surrounding 


the piste n hole. As it is firmly seated against the 


form J). there is pra tically no tendency toward spring- 
ing the walls of the piston during this operation. 
In case it becomes hecessary to remove a bushing, this 


iy clone mele r the smal] arbor press shown at the 


e bushings are finally reamed before 
pistons, to insure 


left of this device. TI 


assembly. in a similar manner to the 


alignment and piston-pin fit. 








he 


A 
\ 
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Production of Accurate Cams--IJl 


By Howarp W. Dunri 


SYNOPSIS Description of bot fhe loose an 1 ral Rividit and avol ! yrtant ctors 
lupes of cam-gqrinding allachments. i mitations of bo | } ol thy ! elor t hye iX 
types. The equipment necessary for r vu? nd fines ( und soli d has stre wecurat 
ing an integral camshaft Fur } 1} ssentials of ft ( ~ \leans are mrovid ‘ } wa 
various ACCESSOrIES. S12 } no oa ryixst } t 11) vhyeo ) { j NT = 
wear of the abr (re) sfions to insu / tained 
satisfactory ! { ' ‘ * 
With the improvement of gas engines, the rapid cha ; ittachin ] A . * 
in the design from the earliest type « i singl Hinder to " ‘ a r ) 
the present-day modern engine of fo SIX and eve pote ( () ' 
cylinders has called for a corresponding change rt | 
ing equipment. Thus, to o meet the needs of gas (" \ 
engine manutacturers ‘ a ipidl yroc 
ing hardened steel canis. ¢ vr atta re s i eon ! 
its machines are mal I ( ( nn ) with . - ‘ 
which I am connected for the se type of ca » grind 
sizes and for the integral type | ) es and with two sO 1 ( ul 
methods of driving These attachments are equally good, sal 
however, or tir mrockuctiol ‘ =1 e 4 Mol yheral 
cam or irregular shape macitic Th to 
not only finish rind tine wardened cam utare also cal \ vo ‘ 
ble of economically roughing out the shay irom a forging the 1 
and in most cases even from a cylindrical piece of stock. ; 
\ {) 1 owe 
LoosE-CamMm ATTACHMENT = , the 
All of the loose-cam attachments are of the same vell- osaiad wilted 
eral design and operation, differing only in their mechan- a wot hy 
ical construction, dimensions and capacity, and because ea au \ , 
we will treat in detail later the more widely used int eral ) : ‘ ) ( the 
attachment, it ! iples Ol Operation 0 \\ al tis re mmend 3 Ve 
identical with the loose-cam attachment ) 1 brie it The attachn to 
mM ription is here given. able*to lar il orn ¢ Whiil 























Cam Arrac LEN "1a, 2. 


Loost 


‘ront AND Rear VIEWS oO} 


Fig. 1. 


The No. 2 loose-cam attachment, ont and reat Ws, The latte Live Cildst i OOTSTO Ol The Machine are 
as It appears on the machine. is shown in Figs. 1 and 2 tted li ittachs t« ves the entire tabl 
\otion Is 1] imsmitted to thr atti ment b tiv head eC, ra ~ lea tel i ‘ 
stock throug] the crank at | ha cl dl =ter ed to co ne ¢ Cuhiis 1 ‘ irge | ane 
am whi I) produces the desired . m4 ¢ cal vlan q ire | | ( 1 | rie t tk r nl ‘ ( 
is mounted at B, and the attachment oscillates on the swinging 2 and 2 , , With a COL y¢@ a 1 ; | 
trunnions ( The work to In rround is mounted on thi will handle camshafts up to 58 nu long iV! rom ol 
centers and ts supported by the overhanging arm J). rteen cams to be ground. They are adapted for 
penis se on 1Q- and lL t-in. and iryver ii Hes 


Norton Grinding Co. 


Engineer, 
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and finishing: 2 steadyrests—the number varies 


under different conditions: 2 workshoes for roughing: 
5 2 workshoes for finishing; 1 set of master cams on the 
1] 1i¢c 
Tne Dogs 


pe of dog generally used for roughing and fin- 


The greatest leneth of shaft that an attachment 

indle is determined by the length of th velinne 
llowever, attachments to handle shafts longer than 5 
in. are not recommended, because even thoug! if 
tachment be stiff and strong enough to prevent twist 
the camshaft itself is so weak that in grindi the cam 
farthest removed from the drive there is a torque tha 











7 ishing Is shown in Fig. 8. In assembling it on the shaft 
would make it impossible to grind all cams within the O “ a S 
the “pean ip sells Saisie are must be exercised to see that it bears the proper 
decree oO act “a rene: \ ‘ed ‘ed . 
o : acy general 
The attachment on the machine, in operatir position, 
is shown in Fig. 4. A nearer view of the rear of the head ) 
stock end of the attachment is show) n Fie. 5. \t A ( 
sieees Keyway 
is the driving arm: PB are the master cams o ste! E ))) iv 
I | | A)] —_— ~~, == 
cam spindle; Cis the roll, which is quickly located in front a - ) _— \ 
of the proper cam by sliding it along the shaft D, as 7 ; : 
, : a , { if: 
hown in the detail, Fie. 6. The ng im the case / = if il 
° ; j | . 
holds the master cam snugly against the roll \t F ts xk Sy, / Spring... - ie 
: — 4 = 4 ytd 
hown the driving dog in position: G@ is a steadyrest: th / 7 _ Stee y 4% 
footstor c i Is movable to allow for ail rent leng lis a { “| \ vf _ a “" 
camshafts, which are carried on the centers of the at J Driving ad 
tachment. As the master cams revolve and bear against wi IOMS 
the roll, the attachment oscillates about the cent Vs se FIG.G FIG & 
hig. 7, which shows the end view of t! ittachment in’ Deratts or ArracumMENT AND Rovguing AND FINisu- 


detail. 


ING Dog 








FE PRUE 8 7 


ASSL Ra aS sls ha eh tect btbdin sabe. irate bbbates et ee 
ee 
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Fig. 4. Tin 


The wheel is fed gradually into the work with the 


wheel-feed index until the desired shapes are produced 


The handle J is provided to lift the work away from 
the wheel when it is desired to Inspect it during the 
process of grinding or to move the roll from one po- 


sition to another. 


Let us assume that we have a four-cylinder camshaft 


to grind. In addition to the machine and attachment. the 


doe 


following equipment is necessary: 1 driving for 





ATTACIIMENT IN OPERATING 








SORENESS CEP hh OR RRS 








PosrrioN ON THE MACHINE 


relation of 
It is most important that 
th: 
and also for any wear which 


the cam to be ground. This is taken care 
by the kevway, which is shown. 
lost motion take 
shaft to for tl 


is liable to take pli 


to 


no place between the driver and 


si) re 


Lis 


we, a clamp and setscrew are pro- 


vided. It is self-evide nt that the dog is readily removed 


from the shaft. 


Under some conditions it is necessary to use a rough 
ing dow. Notable among these is the 


flange-ty pe cam- 
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shaft; on such a shaft we cannot use the type doe illus being np 


a ore Cust handled my puttine ! and 1) ! i) 
trated, but must have a special one. All such cases are the work and gives very satisfactory results: but where a 
special and have to be treated individually. degree of accuracy is require d bordering on pet tion. t 
STEADY RESTS closed type is recommended and is generally used on tl 
ry . : . same bearing suriaces as in the engine, Qo! course, it 
loo much importance cannot be placed on the ques 
i ovpvious that with this roes a greater time required 
Nn handling 
| Hardened-st work shoes are shown at A and the ad 
E justing screws at B. the elem t¢ being adjustabli in al 
out and up and down. 
- Work SHO 
Coma 
() ! hardened-steel we 7 . ) lig | yrit 
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Fig. 7. ENp View or ArracuiMeNnt equipment. We are 4 
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Fig. 5. ENtarcep View or Rear ov ArracumMent av Heapsrock ENpb 


tion of steadvresting, as on it d 


epends much of ¢ sine the i lho vhich are the exa eo 
curacy of the product. Much thought should by warings on tl 
to the number required (depending upon the length and 
slimness of the shaft) and the proper place to locate 
them with reference to the points to be ground. There This subject has been treated in detail in the preced 
are two general types used—the open and the closed— chapters of this arti 


shown Ih Fie. J. The open tTVin nas the ad antince o The whe le a ! ri li) r clopend mon meal 
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things—the accuracy required, the finish, the operator, 


the machine, and the material the cams are made from; 
hut as the purpose of this article is not to discuss wheels, 
the subject will be treated but briefly. 


that the wheel should always be 18 in. in diameter (ex- 


It is important 


cept on the No. 1 loose-cam grinding attachment, where it 
is 14 in. diameter), the width of face depending upon 
the width of the cams to be 


the shaft that might interfere with the wheel. 


eround and any projection on 


J 


=) 
Yo 
j 


Mati dees 


) 
bd 
mp 





SX Ke 


OPEN TYPE STEADYREST CLOSED TYPE STEADYREST 


Fia. 9. Two TypEs OF STEADYRESTS 
Wheels that have proved satisfactory on the averate 
e QO: for 


> 
] 
j 


iob are: For roughing, grain 24 combination gra 
] 
rrade J or A, made by the 


recular alundum. 


finishing, grain 24 combination 


Norton Co. from either 

Variations from 18 in. in 
sults as shown in Fig. 10 (exaggerated to illustrate the 
wheel larger in diameter 


white or 
diameter will produce re- 


principle), showing that with a 
than IS ina convex-faced cali W ill be produced, and with 
a smaller-diameter wheel, a concave-faced cam. It will 
he apparent, therefore, that the nearer 18 in. diameter, 
the nearer perfe tion, and the amount of wear allowable 


is dependent on the variation in contour permissible, 1 





Decr 2 / ein 
| J <e “ QM 
aims, 

| = - 
Work } Convex 
\) af 
IB 
\ Sh 
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WHEEL. LARGE = WHEEL ‘SMALL 
FOR STRAIGHT SIDE CAMS 

Fig. 10. Detratits or WorKSHOE AND CAM VARIATIONS 

in. worn from the diameter of the wheel not affecting the 

lift or opening points appreciably; but it is true that by 

any known practical method of cam grinding, a change 

in the diameter of the wheel, be it ever so small, changes 
the contour of the cam. 

WHEEL SPEEDS 

A medium-soft wheel is best suited for this work, as 

heing capable of greater production and accuracy, it pre- 

As a general rule the wheel should 

leet 


sents a truer surface. 


revolve at approximately 6500 surface per minute. 
For roughing the work speed is not so important, and 
can be run moderately fast around 40 to 60 r.p.m., but 
for finishing considerably lower speed should be used, 
say about 15 to 20 r.p.m. These speeds, however, are best 
determined in each individual case by trial and depend 


upon the degree of accuracy required and the kind of 


MACHINIST 
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wheel being used. The speeds given only apply to the 
grinding of integral cams. The size of the cams and con- 
ditions in the loose-cam grinding attachment vary with 
each case, so no definite information pertaining to speeds 
can be given, It is common practice to run the work 
much faster than the speed mentioned, and in addition 
to use a hard wheel, but if accuracy is required such meth- 


ods cannot be followed, 
ImporTANT Pornts 


The centers in the camshaft should always be as large 
as consistent with its size and as perfect as possible, as no 
work will be moré@ accurate than the centers are. The 
centers in the attachment should be kept clean and well 
lubricated, and it goes without saying that they must 
he kept absolutely concentric. There have been many cases 
where this was not observed, and complaint was made 
that the master cams were not correct. 

Care should always be taken in seeing that everything 
is properly oiled. Do not put oil on the master cams or 
the roll surface, as it collects dust and will cause inaccu- 
rate work. 

Always keep everything clean; never leave the machine 
without cleaning thoroughly all parts of the attachment. 
n mind that each individual master is made for 
cam on the camshaft, and that by the system 
of marking the master cams the holes in the attachment 
the No. 1 master 
makes the cam on the exfreme right-hand end of the cam- 


4 _ J 
Bear l 
. ial 
a special 


same numbers as the masters: 


have 


shaft as placed in the machine, No. 2 the next to the 
left. No. 


Be sure 


3 the next. and so on. 


that 
the table of the machine: 


the attachment is securely fastened to 
rigidity means accuracy. 

True the wheel frequently enough to have an accurate 
surface. Generous use of the diamond brings satisfactory 
results; anything but an absolutely true cylindrical wheel 
will not give perfect work. 

Be sure that steadyrests are securely fastened in place 
and are steady rests, and that the workshoes have a good 
bearing on the work. 

Let plenty of compound flow on the work and wheel 
It not only lubricates but carries away 
Changes in the temperature mean 


while grinding. 
the heat 
changes in the correctness of the product. 


venerated. 


The foregoing suggestions may seem fussy, far fetched 
and unnecessary, but then we are dealing with dimen- 
sions by tenths of thousands. 

The production of cams is a refinement in itself and 
must of necessity have refined equipment. It is effort 
wasted for anyone to attempt to produce cams accurately 
by a rough and hustling method. Camshafts of a medium 
and indifferent quality have been produced by a rapid 
work revolution, a hard wheel and a forcing policy, but no 
one should criticize the master cams, attachments or ma- 
chine, if such practices are followed. 


During the last fiscal year, the Tnited States imported 
from Brazil merchandise valued at $101,329,073, but sold to 
Brazil in return merchandise valued at only $29,963,914. Ves- 
sels frequently delivered coffee, rubber or other Brazilian 
products in the United States; loaded with cotton and grain, 
which they transported to Great Britain, and reloaded in 
British ports with British manufactured goods, which they 
carried to South America, thus completing a triangle that 
has for years served to checkmate the export trade of the 
United States with South American countries. The war in 


will unquestionably tend to reconstruct this triangle 
which is more nearly “right-angled.” 


Europe 
into one 
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Charts for Taylor’s Cutting Speeds 
and leeds 


By R. PoLIAKkor! 


S) NOPSIS Grraphica representalwons ¢ hornwniu 1} ( ‘ rial such charts i nn , Most of these we 


CALCULATIONS Appt il to many, ws fahes the cutling speed NY Notted on logarithinan ) M 
} si ; ; ; 
and teed formula of Laulor and wis 4 in usable form or j bial cases afFthree-ciiny “Sr 1 ‘ int \ “ Ini 
those uw Oo prefer lhis method. It also shou lhal the im- iu Che application o ‘ rt to thre ract i} table 
provements in culling speeds ai feeds are not confine le Oo ttinge speeds w < 
j : j a r PR yy 
anu one country, ou rede 0 ar-t tussid ads ( as 
\ . ) try 
, , <a \ K Ié \ InEI VSTO ( 
lo nearer Kuropean Countries, 
I. t Is raké « tall ( I ‘ ( 
" . } 1 ‘ , mm } 4 
All Ol the iws Tound experimentally 1)\ I’, \. lavlor ro Too WOrkKII ire i“ 
, , 
and dealt with in his boo “On the Art of C tting \let | Pavior -s show! 
1 99 ' ' } } } ; 
ais ire Incorporated in the logarithmic slide-rule designed l oloWs trom this table tha a! ( iat 


by Carl G. Barth, which is therefore the simplest, quic! ird ste this instance e cl equation of 1 
est and best method of dealing with the various pro lems type | (DF) where .\ ' Mist 7 the cuttil 
In cutting metals. But this requires a special individual wed, JJ depth of cut and F’ feed Che formula ey 
rule for each lathe in a shop, the rule made for one lath equation, though it | or, COVE! 


differing more or less from that made for another lathe. ail c « alues | ! riko tha Tile wl 


+ 
“~ 


| 4 
| 4 
4 ) 
' 
u 
4 x a 
Oo Pon” A“ CS aoe 
a a < “ - ad 
“ a4 Pd ~ a a 
af ~~ a a= ' - 
os or Lol sol Pi nee 
Se ee om. bo 
" 7 ee” wi , “— 
. Ax Aw eS, ~, 
Sar, 1 Ft ~~ 
x ¢ Jos ¥ . = 
s - , 
C p iA, Ff ” 
) Af 
ttt 
x VS My 
‘ jf 4 ? 
/ 
a” a 
4hoA fo / 
{ r / a Me LE a a - » i ae 
i CL LE a i i Li a a a a a a —d atonal 
Yo An Mace 
Currine Cnuarr vor Teor STREI 
lor’s laws are, In mV opinion, worthy of consideratior (*) the othe i! iM | ! rele ot 
Any of the laws found bv Tavlor can be expressed by © tail iecieldaiattinaesdas ‘ate Citas ‘hen: dle os iia aiiael we 
SOT kind ol graph chart ‘and by draw} a number of fon %)) those ' ‘ tally ace the range « 
such charts one can avail oneself Ol thre work done hy “ny ol feed ol tive ? | } lo 0 select 
Taylor and In this way study any lathe of ti shop. thre speed o7 feed as determines iv the table The questiol 
In the construction of these charts it is important to then arises as to which values of the thre riabl , 
adopt a method that will express the desired laws in a to be determin pon. This question can be easily solved 


way allowing of their widest application. Taylor him by t ise of the three-dim« ; irt illustrated. cor 


. a structed from the table. 
*Assistant professor of technology, Imperial Institute, 
Moscow, Russia On the O.X-axis, the values of the « tting peed a;re 
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laid out as taken from the column “hard steel” in the ta- Example 3. Given V 39 ft., D = */,, in., to find F. 
ble; on the O Y-axis the values of the depth of cut, and on Ina similar way we find F slightly less than */,, in. 
the OZ-axis the values of feed. Five curves are thus ob- Example 4. Given V = 36 ft., D = °/,, in., to find F. 
tained, or it may be better to say four curves and one The required value of F lies between ;'¢ in. and °/,,, but 
point, this latter corresponding to the last horizontal nearer to Je in. 
line of the table. To understand how the curves are con- Example 5. Given D Wis Me ®/, 2s In., to find 
structed let us see how the curve MN is produced. It V. The */,..- inch feed curve can be imagined between 
corresponds to the second horizontal Ser tion ot the table, the jg-In. anc : qq7 ln. curves in the OX Y-plane. The re- 
that Is, to the values: quired value of V on fe 
depth of cut, in To facilitate the use of the chart as many lines parallel 
aon 101, 63.9, {0.2, 30.7 ft. to OX and OY in the plane OXY can be drawn before- 


Through the point .3, in. on the OY-axis a horizontal hand as may be required. 
line is drawn parallel to the O.\-axis and on it the value oa 
of 101 ft. is laid out. This gives the point A. At A,a . . 
perpendicular to the ON-axis is drawn, on which the An Instructive Accident 


i | ; > ‘eed - | ( Ol Thi s > ge ne ] 
value of the feed ‘os MM. Is Tau | out. ‘Thus we get th As a rule, the average workman has to be compelled 
point .W corresponding to the values of 4 in. depth of 


to wear eye protectors where they are needed for his 
cut, 101-ft. speed, and 


own protection, hut it is safe to say that John Hewitt. 
a foreman in the foundry of the American Car & Foun- 


dry Co., Chicago, will not need to be urged in the future. 


vain. feed. In a similar way the 
other points are obtained and the curve WN drawn 


through them. 





DkAWING THE CURVES While standing about six feet from a ladle of hot iron, 
’ ) a careless workman put a wet skimmer in the molten 
For the curve PQ, three points ( 1. BD and iq in.) ” . . , ‘ " sa N ; 
were found from the table: the curve PR drawn through metal. An CXPLlOsion lo lowed, burning off the hair pro- 
them was prolonged outside the point # and thus the pot jecting from under the front of Mr. Hewitt’s cap; burn- 
I - L : . : ; : iat Trae a ae 
tion RY was obtained. ing part of his eyebrows; badly burning his face and 
By ceonnectinie the points Ol} the curves which corre- 
spond to equal values of feed and projecting them on the 
ONY -plane, we vet on this latter a new set of curves 
Sta | I I 
Cutting , in Ft. per M fora T | which 
Depth of Cut Feed in i ylast 1 Hr. and 30 M e Regrinding 
in In | Soft Steel Medium Steel Hard Steel 
10 255 116 
A 161 43.2 
ié 
102 16.2 
14 223 11 
2 ' SI 141 63.9 
33 177 RR. 7 1) 2 
1 67.4 0.7 
1 At) O1 8 
12 7.9 
161 Ss] a] 
. as ) 179 S16 
1 11 51.4 
! " »* ) 
PRACTICAL TABLE OF CUTTING SPEEDS, STEEI 
Corresponding to different depths of cut and thickness of feed on soft mediur 
ind hard steel, when best modern high-speed tools are used Tools to be recround 
every 1 hr. and 30 min 
(heavy lines on the drawing). These are feed curves: 
those portions of the feed curves which are drawn solid 





correspond to the values as taken from the table, while 
those portions of them which are drawn broken were re- 
ceived by prolonging the full portions and keeping to 
the character of these full portions. 

A few examples will explain how the chart is to b 











used. 
How true Cuarr Is Usep 
Example 1. Given V = 90 ft., feed ‘/., in., to find An INsTRUCTIVE ACCIDENT 
D, that is, depth of cut to be used. Through the point 90 ft. 
on the O.\V-axis we draw a line parallel to OY which in-  ™ k—but not injuring his eyes in the least because he 
tersects the ; 64 in. feed curve in the plane ONY at the ‘ore eye protectors. A deep burn is shown on his right 


point C. The line CD parallel to OX intersects 0.” at leek where the edge of the glass ended. The glasses 
the point D, and OD is the corresponding value of the ‘ere completely coated with a heavy film of metal as 


depth of cut equal to 38 in shown, and there is little doubt that his eyesight would 
‘ 128 . bs 5 

Example 2. Given V 36 ft., D = Vg in., to find F have been destroyed had the protectors not been in 

Draw a line through 36 ft on the O.\-axis parallel to OY place. 

and through ¥g in. on the (Y-axis parallel to OY; both # 

lines drawn intersect at the point which lies just on the The United States, in the year ended June 30, 1914, pur- 


. . . . . , ’ hased from South America merchandise t the value of 
$/-in. feed curve; therefore tiv required value of Fo (ooo pec are acy pectin inp: eee Mabie iat 


ss , $222,677,075, and sold in return only to the value of $124,539,- 
equals yi 64 In, 090, an adverse trade balance of $98,037,066 
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Inspection Methods in Revolver 
Manufacture 


By Roser 


SYNOPSIS ad sting fixture Ss wh i¢ h embod y some €om- 
, 


pact and use ful arrangements are here shown. One with 
a cam-operated lever allowing the quick removal of the 
Most of the gages ai fitted with 


part is worth noting. 
ich de note ac- 


¢ ither Mei icromeée te r or index pointe rs, w 
curately the status of the part be ing tested. A special 
firture for te sting the tem pel ind of s rings, wii if ] shows 


Ma- 


iaining The 


af th is operation has be (lL SUCCE ssfu ly pe rformed., 
ch ining the ( ylinde r in ai adulemati and oOo 
double diame le r of bore in one opera lion. 


~ 


In the Smith & Wesson factory, at Springfield, Mass., 


great care is exercised in the inspection of the gun parts. 
This is done to insure the desired accuracy and inter- 


Some of the inspection gages ar 


changeability. here 


shown. 
In Fig. 1 there are shown two similar gages used for 


testing cylinders and automatic pistol 














ba — —— ——__—_— -—— 








Fic. 3. 


SPRING ‘TESTERS 


shows a cevlinder being tested for the depth of notch. 
The gage end of the index pointer B fits into the e ler 
] Should a slight discrepancy arise in the 
cylinder notch, this readily shows on the graduated scale 
(’, as the upper portion of the lever arm multiplies the 
dis repancy ow ing to its greater len rth from the fulerum. 

The gage is fitted with a lever D, which is operated 
by a cam lever LF. 


notch as shown. 


When placing or removing a evlinder 
at the gage, the outer end of the lever 






MAWSON 

e cam lever. thus forcing the register portion of t] 
nter out of the way. The gage /’ shows the pointe 
rown out by this method. 

The lower portion of the gage is used for testing th 


itomatiec notch plate and also the automat t. The 


the receivel cre /1 and the 


nore h plate (y 18 placed OVeT rag 
end, By 


rage bloc k J is forced against the the use of 


index lines, with which the gave base is fitted, anv dis- 


crepancy 


n length of the notch plate can be noted. 
The bolt A is tested for contour 
cage al L. The wire M is the I placed into the mac hined 


the bolt. With the 


} 


index block V 


1yy placing it in the 
Wire in this position the part 


must fit, ar showing any dist reparnr 


TESTING THE FRAMI 
In Fig. 2 are shown some of the 


irames, 


es used ior testing 


At the left is shown a receiver 


gage. 


—_ 








Rig. 4 YOKE AND BARREL GAGES 

This is made with a plat \ Ls to the frame open- 
The }) oO] ting’ surta i tested w th microme- 

ter heads A. The s micrometer e B is used 

tes r a riety ol 

The base is fitted a hardened-steel plate C, on 
which may be placed various hei t blocks, such as J), 
to suit different parts being tested. In the illustration 
1 I ie ( it ben yY gag d is easily read from 
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Hse 


shows two used for testing the tension 


Fig. 3 
of springs 
{ and the 


pointer ¢ 


CATES 
One end of the spring is attached to the arm 
fixed pin B. The 


which is graduated to show 


other end o 


ls over a scale, 


the spring to a 
trave 
when the spring 1s ol the correct tension, 

At A in Fig. 4 the 


at 
This is placed over a 


for 
the 


may be seen receiver gage 
testing B, and 
cut-out part of the barrel rests against a finished register 
lock. With the part in this position, the fitting pin ¢ 
must drop into the notch J, 

The gage EF is 
One 


pin 


barrels, 


similar manner for testing 
the pin Fk 


reamed hole ol the voke, the sides of 


used Ina 


the vokes. of these is shown in the gage: 


pushed into thi 
rest against steel blocks in the gage. 


which 

The gage at the left is for testing the flat springs used 
in revolvers. One end of the spring is placed in a notch 
(;. and the other against the inner end of the pointer at //. 
cale J, 

Kio, 5 a fixture used 
volver springs. When 


fixture shown, which holds 40 at once, The center part 


The outer end of the pointer shows on the craduated 


whether the spring is of the correct tension. 


ShiOWs 


for testing a set of flat re- 


tempered these are placed in the 
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finish with troweled surface made 


and workmanship. 


Basements—Granolithic 


with approved materials 


Factory Floors—Granolithic finish with troweled surface; 
hardwood. 
Machine Shops—Granolithic finish with troweled surface; 


substantial base 


for Heavy 


hardwood on 


Ground Floors Manufacturing—Wood block; 


gxranolithic 


Warehouses—Granolithic with troweled surface; asphalt 


composition; hardwood. 


Offices—Hardwood; linoleum on concrete; magnesium 
com position 

Corridors and Halls for Institutions and Office Buildings— 
Terrazzo; granolithi¢c finish with ground surface. 

Drawing Rooms—Linoleum on concrete; granolithic with 
zround surface; hardwood; magnesium composition 

Lavatories—Terrazzo; granolithic finish with ground sur- 


face; tile 

The above selections are given in the order in which choice 
might be made for the average building or room of each 
class. 

The following prices are based on estimates of cost in 
place For the materials like hardwood that are laid after 
the partitions are placed, the prices apply more particularly 
to a building such as a college or other institution divided 


into offices and rooms of various sizes Each price is assumed 


to include total cost of the labor and material, exclusive of 
the structure itsell It is assumed that the base upon which 
he floor is laid is either structural concrete or some similar 


material 











Pia. 5. Fixrure Usep ror Testing Frat 


held by 


pushed out to a predetermined position, where it is 
The 


normal position as in the revolver. 


an index pin. springs are then in thei 


The springs are left in the fixture for five hours an 
l"} left the fixt | | 


are then removed, If the tempering has not been as desired, 
the springs will have retained the set which, they received 
in the fixture and are retempered. If, however, the tem- 


pering has been successful, the springs will return on 


being released from the fixture; then they are accepted. 

In Fig. 6 is shown a fixture for testing the alignment 
of the sight to the This located at 
one end by a plug A and at the other by a sliding fitting 
bar B. The sight C is held de 
shown, <A plug fits into the 
bore at D, 


relation 


barrel. fixture is 


wn onto a reeister block 


( na ot 


iIscrepanec\ Ih 


the har- 
the 
the 


pomter being col- 


opposite 


Should there be any d 


rel 


ight im hore, it is shown by 


’ } 
‘ tha 
B. th 


The « lamp haa be slid 


to the barrel 
pointer on the graduated scale 
trolled by the bore register at 7) 
leneths of 


along to suit different revolvers. 


Shop Floor Surfaces 
In a paper presented to the American Society of Me- 
chanical Engineers, Sanford E. Thompson gives sugges- 
tions as to the type of tloor for the various rooms of 


actory buildings, and approximate costs. 





REVOLVER SPRINGS 








BARREL 


TestTInG SIGHT ON 


Cost Per Sq.It 


Granolithi« 


If laid at same time as base, with troweled surtace. PU.00 
if laid at same time as base, with gwround surface... U.US 
If laid after completion of base, and troweled........ 0.07 
if laid after completion of base, and ground......... 0.10 
Linoleum— ; 
Battleship linoleum including 3c. per sq.ft. for placing 
and troweling a %-in. layer of mortar immediately 
after base concrete is laid, linoleum being figured 
at $1.30 per sq.yd., cemented in place ........+.++. 0.1S 
Hardwood : 
Maple or birch, single thickness, including le. for 
leveling off base concrete and including stringers 
with cinders between, with rough 1l-in. floor un- 
ee a ree ee se et Tk 0.22 
Maple or birch, single thickness, including le. for 
leveling off base concrete and including stringers 
with cinders between ......ccccces cite wees oes Ome 1S 
Maple or birch, single thickness, including lc. fol 
leveling off base concrete and‘including stringers 
with cinders between, with rough 2-in. floor un- 
derneath nie ree hh Oe ened + Oe ee ae ed oe a eee 0.2 
These prices are based on good quality of hardwood 
at about $45 per 1000 ft. b.m 
Terrazzo 
With small stone % in. to ! in., including lc. tor 
leveling the base concrete atone sak o.19 
With large stone % in. to 1 in., including le for 
leveling the base concrete .........+.. ae O24 
For areas of 50,000 sq.ft. or more, deduct 10 per 
cent. from these figures 
Base 6 in. high, 0.36-0.50 per lin.ft 
Magnesium Composition 
For largwe areas, say 100,000 sq.ft., including lc. for 
leveline base concrete ........+46:. ra ala weeces eae 0.20 
For small areas, say 25,000 sq.ft., including 1 for 
leveling base CONCTELE 2... cece escccesseveesscecees 0.24 
Asphalt Flooring 
Including le. for levelinge base concrete. ......ceee6- 0.15-0.17 
Asphalt mastic 
For ireas 100,000 sq.ft. or more, including le. for 
LOVOGLIIMRE DABS COMCTOCE ..cccccecccccecceseoeeseseses 0.15-0.16 


In chemical laboratortik 0.17-0.18 
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Some Cutting Operations with the 
Oxyacetylene Torch 


By Rosperr MAwson 


SYNOPSIS—The cutting torch is now being used in The method of application is first to lay out on the ob 


conjunction with the oxrygraph for cutting out punches ject the contour desired to be cut, This shape is tra 

and dies. Some of these are described. wit er Sizes erred’ onto a paper, or a sil ilar suriace, DV meal ol tin 
and the time re quire l for the cutting operations. The nhaex pointer, The contour ts. the followed with th 
cutting ot ring flanges and of disks 1s also done hy thas pomnter, the « utting tor h., now ivhted, allowing sufl 
method. cient metal for the desired finish on the part where th 


opening is cut out, 


es The Westinghouse Electric & Manufacturing Co., East 
Cutting openings of various contours in_ steel is Pittsbu ~ vee 


using this nee od OL ¢ ttin o) 


now being performed more than eve before by the use , 
ar work, three eXamptes o 


of the oxvacetylene torch. The “oxygraph.” which is 
. . ) . ’ . ’ 

made by the Davis-Bournonville Co., is a machine designed Curtine STEEL Poe Pires 

for work of this nature, and some ol its applications are The method ol laving out 1 part to be eut is 


marked on 


J 
, 
f 


here shown. shown 1 
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Fic. 1. Street-Poie Prece Fig. 2. Currine Opentne In Die 
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Fig. 3.. Currinag RecTanecuiar Dre OPENING Fig. 4. Currine Our Rings with THe Torcu 


When used on punch-ai qgd-die work, Which Is one ol the machined surface, center punch marks being placed for 


its latest applications, a saving in time and money its. the guidance of the operato1 The part shown is a block 


obtained. After the operator has become accustomed f tool steel, out of which a pole piece was cut. The thick- 


to the use of the machine and torch, it Is possible to cut ness of the steel was Ly in. and the length of cut 1% in. 
openings allowing 01 sufficient stock for a light fit The time required for cutt was 7 min., and the sur- 


Hitbisth. lace obtalhle Was colnmercia s] 
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A die plate in which an elliptical hole was cut ts 


Nie, 2. The was first laid out on the 


, 
Shape 
i 


ter which the method of procedure Was sim- 

at previously deseribed. The part cut out is 

B Phi mensions for this part are thickness 

| and total t { of cut 22.1 The time required 

thie ut Wi >] 

Curti ReeTANGULAR Dib OPENINGS 

A steel die with a rectangular opening, also cut out 

method. tiaa ” seer Tn ie. a The size of the 

t uf removed was 1%) in. in thickness and the total 

neth of eat iS I. The time required for performing 

oOperati Wis lon Ne Notice should be called to the 

riparrati el\ sth finish })! “duced ly the cutting 

vehs it can be seen that a short filing operation would 

ut the die into working condition. 

The cutting out of rings of various diameters Is a com- 
mon use of the o raph. A number of rings made by 
this method ma ) ‘ in | The mode of pro- 
cedure ts similar to that previously dese ribed. 

A laree ring flanve wt is 56 in. outside and 47 in. in- 


ide diameter, and was cut out of a plate 244 in, in thick- 


Hess, This rn was cut at the rate of Lobb In, per 
The small Ny flange Bois 19 in. outside and lO, 
». inside diameter, and it was cut from stock 114 in. 
thickness at a Jineal speed of 15 in. per min. The small 
(' is lt ing diameter and 24 in. thick, and was 


cut at the same = das the larere ring flane .. 
It will be observed that on these various parts the sur- 


ure a wood, sharp cut. This 1s chietly the result 


LaCes 


] 


of the skill of the operator as he obtains the proper con 


trol of the tors hi speed al dl the correct eultihneg flame hor 


the eviven size ot plate. 


o eff ) Tl CA 5) 
lnspectin © CrPADJIASMNAINS AMC 
L\ 7 
AARLES 


Raw materials are carefully inspected by the Stude- 


baker Corporation and much unnecessary work is thereby 
avoided, 


The illustrations make clear the methods used 
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in their Detroit plant in connection with crankshafts and 


front axles of the Studebaker cars. 


INSPECTION First 


The inspecting department is near the forge shop, 
and every crankshaft is tested to make sure that it will 
clean up to size and that no work will be wasted on it. 
The Fig. 1, is first centered at A 
I placing it in old-fash 
chalked 


shown in 
two V 


scratching 


shaft, as 
bearings and using the 


ioned method of cross-lines on the 


ends. The ends are then center-punched and the erank- 
shafts revolve on the centers while the various parts are 
The height cage PB is | 


used on all four 
s testing the concentri it\ of the cen- 


heing tested, 


hearime s. oth r vac 


tralandend bearings. ‘The square shown at ( is also used 


in connection with the flange at the end and for showing 


I 
whether the crank webs are square W ith each other. 
If this 


as shown at J, and the crankshafts are ready to 


test is satisfactory, the center-punch holes are 
drilled, 


be turned and eround. 


Trestine Front AXLES 


tested on the bench shown 
length to the 
This is 
done by a rod A carrying a fixed V at one end and a mov- 
able V at the at the left. The 
inspector readily sees how much these vary from the stand- 
ard The 
relation between the spindle bearings and the seat for the 
prings is measured by the gage B, while the height of 


The front-axle forgines are 


in Fie. 2. The first operation is to test the 


outside of the ears which hold the steering axl a 
} 


the latter is shown 


oth - 


length by means of graduations on the bar. 


the spring seat from the upper spindle bearing is measured 


pring 
by turning the axle upside down on the cast-iron measur- 
Ine plate and using the 

The 


shown in the fore vround, and the Spa ing of the ears meas- 


gave D, While in this position the use of the 


surface gage (. 
axle is then placed on the two parallel blocks 


ured by the 
square I} shows the relation as to squareness of the spring 


le vage F 


the ( nel. The use ol the het 


seat to the ears at 


show = \ ther the centers of these ears are in Lite ir proper 


post tion. 
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Fia. 1. Testing Cranksnarr Foramas 
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Electrical Operation of Shop Cranes 


SYNOPSIS rene ral classification OT Crane service, l Lo i (lit loa = Tro! ! 


17 } j ; , ; 
VWethods of control an raking ai e power requtre- brine 0 eC largest cra : Oo 
nents Of cranes are ISCUSSCU, | 1} pS means ror cone cit ( s. tral parte 
j j j ’ j 
necting 0 i¢ mid, Sut as Hhools, j nels re i ( 
rODeS an chains contraster i. (Jues li¢ / «a { oOraihatl 
4 ‘ 
" 
recauttions, Par plaued bu ade e crane service wu 
; ’ . j 
shop manageme) The modern s crane ar ; 
/ , sofa] } j . 4 } 
WeMIS } ie recuere care ‘i Ni i'¢ } ; ‘ re Cong N : 
€ : iw ——————e— ee —eoo—_——< Bt 
j j 
“li SOTO! TOSuU x. c 
x 


“Nothing is more irritating than for a man to finish a 


job with a profit to himself and then lose through watt LIFTING 30 TONS 








ine for the crane. One shop ma as thus characterized - 
the discouragements from inadequate crane se! , and : 
from this standpomt the ne ol s clent means for rf \ 
a LI”) A 
hiatel! il hea dl requires no rt el ) ~ roy ;--————_———————— _-~+ 4 
the eCWhooirnt ¢ tive Hop tiahavetl | eg ly bibort 
: 4 
“ut to Possess the Various sectlo \ organized 
mnd effective erane equipment \ ly ‘ on. ther LOWERIN N 
ore. of modern electric-crane practice les a number , : , ' 
, ( Cul I; 
mollis \ mal Lip! Tih cst 0 } prey 1 \ 
! eo ooDb tors ih comn 
j ( 0 elect) mower lo Live Om ito] 0 on ) ( { 1 ‘ 
_ lises mrcornye SO COMO! That one ral 1 } . th. a rr t ‘ " 1; ' tlie 7 
of oat other method for hea, lifts. Steam is use t travel pater TTT thy, 7 
ror W nehes ana locomotive cranes, bul electri Dowel flee « pri t ws 
] ] ; ; ; ; 
rit} repiiel ll evell Tor These LV Des crue ha ( ! Te Til 
{ ‘ roant oat 
. 
<q ) y 7 ’ 
$2) RY 0 | 
" . - ~~ fa ¥ 
we ae warm ' thy rract 
i ; bd bet -<F H ‘ 4 | rant 
eth \» b J + jon * He. 
? , 
8 4 } - wh 
(aki } 
if | et t hett 
a 
| > 
; y 
I = 
« + ’ 60 , , 
L ’ 
oe = | ~) 
\ TRAVEL MOTOR { ‘ 
> t bd 
Ht = tp , 
’ ; , 
= —-=— as = 
+ —- = — >) +— —_—— — ' P ‘ 4 
T . 
| _ | 
.™ ST HTER | | c#oss TRAVEL ' , _ a 3 
tr r | | ~MOTOR 
: 2 | 
= _— _ =| P P 
7 —_—< 4 rs = _ a es ba 1 . 
ene ‘ ( rR. i 
( ) b TT a (2 a} 
1 
. | — a —-—-- -~ - | ; 
| - ——. ct 4 
a — . 7 - 7 , 
I} | iV | wr SCG ANI STO \ Viorors . ' 
} " ( 
reasolls mr fT Vic eo I 1 ! ! ~ a 1 ( 1 | 
esiel tiv ( it control met ( tow iT rdapted ? i I 
clude merease iporctit nl } te! | ad col { 
sequent 1 ly ( rm Dive ost tH) ) ! ’ | 
; | t > ; 
(FENERAL CLASSIFICATION 
t " " ‘ 
Various author Cs rane operatlo lass t son , ‘ 
\ at as follows oy? op UrDpoOSes 7 elineg and ) tors. rT P ast af moa ; (a ) O00 P , 
ranes predon te and often cover de range of ca { { TT to le 


pacities, Varvine from perhaps 3 to 100 tons and eall ) 
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ConTROL AND BRAKING 
The object of the following paragraphs is to indicate 
the lnprovements and present the excellence of crane con- 
trollers, as well as the refinements in their operation 
made possible by suitable control, rather than to discuss in 
detail any single type. It goes without saying that the 
success of any crane depends largely on the perfection of 
its control auxiliaries. The manufacturers of such ap- 
paratus have concentrated on those points which make 
for the convenience of the crane operator, Lor accuracy 
and speed in material handling and for safety in general. 
These points have included such items as easy operation, 
by adapting the control to a rotary motion of a handle 
in the operator’s carriage; magnetic-switch controllers, 
whereby the operator merely handles a master switch, 
which in turn actuates the magnet switches on a separate 
panel; limiting switches for automatically stopping at a 


certain limit of travel, and similar items. 


(e) 

Per ( 

Distribution of Horsepower lip of T 
10.1 tons lifted 1.4 ft. pert 4 99 0.686 
Hook and sheaves, 0.6 ton at 4 4 ft per min 0 1S 0 O14 
Hoisting ur 1.74 0.133 
Brak il 0 15 0 O11 
Motor losse 2.00 0.156 
Total 13.11 1. 000 

I (¢ W. Hill 

15.1 tons hfted at 10.17 ft. pers 10 42 0 6290 
Hook and sheaves, 0.6 ton at 10.17 ft. per min 0 42 0 027 
Hoisting gear 274 0 181 
Brake coil 0.15 0.010 
Motor losses 1.41 0 093 
Total 15.14 1. O00 


rABLE I. CRANE TESTS 


Crane protective panels have, furthermore, been de 
veloped to provide adequate protection from overloads to 
the motors used in the crane and also as a safeguard to 
workmen who are engaged in repairs and are thereby sub 
ject to injury by unexpected starting of the motors. Con 
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of dynamic braking, due to the absence of mechanical 
friction in the latter and improved method. Figs. 5 and 6 
indicate the schemes of disk and shoe mechanical braking 
as employed by the General Electric Co. 

The dynam brake is based on the simple principle 
that the motor and generator actions apply equally well 
to a given machine. Thus, an ordinary motor which takes 
electrical power from the supply mains develops mechan- 
ical power for raising the weight on the crane hoist. 
On the other hand, when a weight is being lowered by the 
crane the motor is turned by the weight as it descends. 
and under these conditions the motor may act like a gen- 
erator. If the terminals of the motor are properly con- 
nected to a rheostat, the electrical energy developed by the 
eenerator action of the motor Is dissipated by the rheo 
stat in the form of heat and the force action on the wires 


of the motor armature retard the motion. In this way 
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Fie. 3. Cross Travet (30 Tons) Moror-Curren' 
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Ria. 5. Crane Moror Equirrep wir Dt Brant 


venience in a case like this is increased by the location of 
a push button in the cab by which the magnet switches in 
the distant panel may be operated. It is necessary In 
ordering controllers for given cranes to know the horse 
power of the motor to be controlled, the line voltage, which 
particular motor is involved (that is, hoist, cross or reg 
ular travel), the type of motor and nature of the service. 

Braking is a most important item in the cycle of crane 
operation. In addition to bringing the load to rest by 
the brake, the ability to stop accurately at any desired 
point is of almost equal importance. Hand or foot op 
eration of brakes, used formerly, gave way in turn to au 
tomatic or load braking and latterly to the so-called dy 
namic brake method. The wear and tear and consequent 
need of frequent adjustment of brake parts have been 
decided objections to mechanical braking methods in the 


past and were consequently the cause of the rapid adoption 


braking is accomplished without mechanical friction. By 
changing the rheostat resistance the speed of lowering 
may be changed, and tests show that with a small amount 
of resistance in the motor circuit the weight mia he low- 


ered so slowly as not to be detectable by the eye, 
Power REQUIREMENTS 


The brake horsepower of the hoist motor may be ex- 
pressed by a simple formula as follows: 
O.06788 HAS 


i 


where // represents the brake horsepower of the motor, 
W the weight of the piece to be lifted in tons and S 
the speed of lift in feet per min.: e is the efficiency of the 
mechanical parts of the crane only. To give an idea 
of some values of e, Table I, from the work of C. W. 


Hill, is shown. 
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The design of the hook by which the load is attached Che automat stopp ‘ mes Oo! ( lhe a certain 
to the crane 1s Important and requires that a due factor ( thu st ort I l 
of safety be employed to safeguard against undue strains — rious schemes have been sugy sted. © method is shown 
in case of slippage of the slings. These stresses are greater rie, 7, where t : I Col ected to tl 
in the case of chains than wire ropes, since the latter shaft. When operated 1 Swit actuates a magnet 
possess a certain degree of elasticity. Klectromagnets witch or circuit-breake \ I mn circuit i 
have also come into use as a substitute for the hook and broke and the hoist stopp One d tuge set forth 
sling in certain cases. This subject has been treat st polar too 1 mit swit 
in a former article, « untitled “aon ts for Shop Use” se 

| \ ( ( 
pave DST. Wrought tron is recommended for a cram l I . 
1h) pret rence TO ste | based oh Services tests 
SAPETY AND PRECAUTIONS 
The likelihood of accident ts much redu Tae eran 3 a Que 
is in) the hint ils ( ad cure on ital \t the sume 1 : 
rA j s\! he ( »>C HLA “= 
| 4 i 
| 
{ 
y , 
— | } 
. 
j r 
rit LIMIT Ss ive PA hlahi RIDDELL) 
‘ rc; ‘ ‘ 
\~ pv} 
/ — } ~ - = 
| ae 8, | fp ( dj \ 
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’ , ( yy \, } ‘ 
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Fic. G6. Crane Moror 1 | Snor Brat 
mechanical, as well as electrical, dill tiles May arise as a 0 that operator who uses no judgment | 
source of possible danver. ana thy recautions W 71h { Vitch to act ) 
taken to avoid them are important to recognize and olti to wear It out q lo offset such a difficulty, 
adopt. tructions should be en to use reasonable care in 


One feature in this connection should be the use of hoisting so as to avoid reaching the lifting limit except im 


a safety lock or other device to insure satety during the unhu il cases. 
repair or the general inspection of the crane equipment, If t power supp thir off while a crane | 
One scheme is to employ a special lock, so arranged that Ope ( tan operator } 
idlocks may be inst rte, keep r the 1 switch open fail to throw olf thi tro ‘ : e that the cra 
as long as any of the padlocks belonging to any one ol tart eC, ana 
<everal operators remains 1 place, Protective panels sé c the wishes of the op tol I large plant, electri 
to guard the motors against dangerous overloads, as lamps were pla ed ) l sition at each et 
viously des ribed. Althoug! { sheht extra expense i l l Lisle ! ’ Te { rie | cree l 
this auxiliary is essentially a form of protective insur- The rules called for 1 ontrolle ndles to be thro 
nee tending to reduce maintenance a d repairs to tl ( ’ nt out ul 
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to be left in this position until the lamps came on again, 
this indicating that the power was available. 
Sometimes overhead arc or tungsten lamps are trimmed 


or renewed from the top of the crane. Accidentszare re- 


corded where a lamp trimmer has been thrown from the 
top of a crane by its being started while he was at work 


on the lamps. Strict rules should be enforced that no 


crane is to be moved while anyone is on top of it. Another 


precaution which has been suggested is greater care 


in the estimate of rope OF « hain sizes for civen castings or 


pieces to be raised. If the actual weight be painted on 
man in gaging 


and II] ‘rive 


ropes and the 


castings and forgings it will aid the crane 
Tables I] 


chains and 


robe or cham SIZC@s HNecessal’ry, 


carding 


useful information re 


weights of different materials, as given in the work of J. 


Riddell, 
KcONOMY OF ADEQUATE CRANE SERVICE 


That the crane service has a prominent influence on 


machine-shop production is so apparent that it hardly 
eems to call for any great degree of emphasis. Only too 
certain elements of the shop equipment 
little 


therefore, from 


olten, howe CF. 


Which influence production materially are but 


heeded : one or two instances will be cited, 
reported experiences in this connection. 

A machine-tool building firm sold a machine under a 
per hour. 


| 
I 


ruarantee to produce one piece Reports came 


back after the installation of the new machine that hardly 


A personal in- 


one prece eould he rotten out per day. 
pection of the shop revealed the fact that the first casting 
Was Colt 


until 


closing time at 5 p.m. before the crane became available 


found its place in the machine at 10 a.m., and 


pleted in 55 min. There then followed a useless wait 


for removing the finished piece and placing the next cast 


Such a case sounds foolish in print, 
and yet an occurrence of this kind may easily be imagined. 
The economy of the plant as a whole was here practically 


ing in the machine. 


determined by the crane service. 

Another writer calls attention to the large losses which 
may result from poor methods of handling the material. 
For example, a 30 min. job, if met by a 10-in. wait be- 
tween each piece, amounts to three pieces in two hours, 
hall 


To be able to increase 


| 


instead ol two preces i one hour. ua loss oOo; one hour 


in one and one-half, or 33 per cent. 
the output of a plant by 25 per cent. through adequate 
crane service is not an unreasonable accomplishment. in 
certain cases. Like many other features one might men- 
tion, the crane, therefore, is entitled to liberal and judi 
cious attention, which, from experiences on record, will 
prove a valuable asset, rather than a necessary evil charg: 


able to dead eXpehse In the shop equipmel! | 


Cutting Racks om a Horizontal 
Boring Machine 


illustration shows an interesting application. of 


The 
the milling feature of the horizontal boring machine as 
exemplitied in the shops of the Lucas Machine Tool Co. in 
the making of rams for their power forcing presses. This 
shows the horizontal rail in place between the head and 
the outer support and the regular vertical milling at 
tachment moved to the right. 

The rack-cutting attachment is shown coupled to the 


driving spindle and at work on four racks for press rams. 
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These racks are carried on a special fixture, mounted on 
the regular table of the machine. The table also carries 
special holding blocks, the stationary blocks being held 
irmly in place by means of the tongue-and-groove arrange- 
ment. The adjustable lox King blocks B are bolted between 
each pair of press rams, which act as a wedge to hold them 


firmly against the 


stationary blocks A. 
The upper screw has no connection with the indexing, 
the indexing disk being merely centered on the upper 


The 


two revolutions to 


always 
tooth, a 


interfering device preventing the knurled 


Screw for convenience, indexing disk 


] 


makes exactly space one 


small, rea®lrt d, 


locking pin from dropping into the hole on the first 
revolution and thus effecting a miscount. Then, too. 
the two-revolution gearing makes it easier to move 


Change gears are used to secure 
In addition to this 


the holding fixture has a separate movement on top of 


the table in indexing. 
proper indexing for different pitches, 


the table by means of the screw shown, which is used to 





AM wou. 
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Cutting Racks on A TorizontaLt Borie 


vet an additional traverse over that. re Uv 


the table. 


ularly supplied by 
“tleetine” the 


In fact, it can be compared to 


wndle of a horizontal hormng machine, 


This is simply 


sed to move the upper platen to definite positions which 


wre multiples of 


the pitch, the positions being determined 
by hardened pins, 

The racks being cut are 3 diametral pitch in heat-treat 
ed nickel-steel, but the attachment has been successfully 
used on teeth as coarse as 114-in. circular pitch, which 
lea of its substantial construction. 


evrves some 


. 


The danger in using cast iron of too high a phosphorus 
content for flywheels and pulleys is again recalled by the 
Mec! il World There is on record a recent case where 


burst ordinary conditions, and where 


ts could be 


unde running 


discovered in the broken wheel by a visual 
on, but an analysis of the iron showed that it con 
nearly 3% times the 
There is little doubt 


metal, due to this high percentage of 


per cent 
i mum that should havs 
hat brittleness of the 


phosphorus, was the cause of the break 


of phosphorus, or 


been allowed 
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Operation of Grinding Wheels’ 


By Grorce I. ALpENt 


SYNOPSIS—Rules for adapling grinding wheels used Each of these dimensions is much exaggerated in th« 


in machine grinding to different diameters and speeds of ficure. the real dimensions in actual work being exceed- 
work and of whi are usually ¢ rrical, tn analysis nely small. Assume for a moment that there is but on 
= ‘ —— " . . . , . . 
of the action of the eel when a eration ts given. abrasive grain or cutting point in the surface of the wheel, 
The distinction between the radial or rea th at wha and that this one grain is at O. On account of the revo 
th eC wh eel culs an ain lepth a tT / aoras r eoqr Lin l) lution of t] >». he “ l, 1 he point O w 1] move to 4 i na cer 
the wheel cuts into the mat rial ) roun is sho rn. tain time, but on account of the re olution of th work, 
Th is grain ey l oT ¢ rs the cont } facto i N¢ the pon t @ on the Work W ll move tow rd P To the point 
curing the correct working of the el. The applica WW. As the speed of the work is usually very much less 
[ 10 iO f t he ara ly S is Is Crp la ) ( al) la fi TT MLLAL la COUCE ' I an 1 he Spar d 0) f 1 he \W hye ( l. I his d stance ) \ Wi | 
for computing / r grain cdepti of Cul. A f Ali of ares Tule hy less than OU. 7 e cutting poin}t vill remove trol 
of contac } of } hee I ay work fora li) if rande of dian tiv work a chip represents dl by OO'N ‘ From t! out 
eters is given, also a table of values of one of the fac lors line or shape of the chip it appears at once that when the 
° . , ° : . . " . . " " , 
in the jormula for grain de pth of cut. cutting point begins to act at VU, Its depth of cut ts not 
at me. h if that th ck pth ot ¢ tT oO} the eTaln 11 reuse yraqd 
. ’ ° ° ? | 
. , ; — ually to its maximum WS, As the abrasive gran na 
Longe experience in the use of erindng wheels has de- : . ° . :; . 
| | 1 had ' . ’ rinding wheel is set or fixed in the bend of the wheel, it 
‘ Tt. },] Te “sere "il ) y ' 7 } ' 
veloped and established tacts regarding the action or such , . , , 
J ; ies lear that th deeper the yrain cuts into the work, th 
wheels when used on modern grinding machines. These . . , 
; more the bond will be disturbed, or worn away. I hav 
facts, however, lave peel stated onl as cn irical rules. " 1° Y 4) com 
Sno] ] *) called the distance WS the maximum grain depth of cut, 
such rules are easily torgotten or contused DV operators . ° > 7 . 
Y 7, or, for brevity, the grain depth of cut. Of course, ther 


because they are not related in any obvious way to any : 
: ' ' ‘ ’ . ire actually a number of cutting particles between O and 


known principles by which results may be predicted. For : 
: r = » 2 (/ t each acts in-the same manner as the single grain 
example, what is the effect upon a wheel of increas vy ’ } rm) ’ . . 
a . . a s ‘ : , we ive ¢ nsidered,. Ihe in deptn otf « tot eacn pal 
yy ve) TOT K y 1?) ‘eASIN ne aim + 1 . : 2 
th peer ot wi se or OI Inerea ~ t , ' , etel =o Ticle We or will by tiie ( Stal ( 1 S ivicie hy T 
work or ol! diminishing the diamete r ot the wheel 4 ihe . ; . 
number of cutting grains, or particles, In action at once, 


wheel or the number between O and Q. When a grinding whee! 
iC Cc ao Is working properly, we may consider the abrasive gra 


in the wheel as cutting small chips from the work and t 


, 4 
| \ surface of the work as cutting or wearing away the bor 
| : \ , : 


1 or the wheel. Now. It is guite evident That the great 


‘ 


—a 


} the grain depth of cut, the more effective will be the ac- 


ypon el. So lor as 


R 
r 
- 
= 


P — Q _~ eTrains of thr wheel are by n were dow) tiv wheel will 
ey ae oO gra own, 
f 
/ » 


“ : continue to work well. If the bond is cut away too rap 

/ 7B \\ A | Work ) diy, the wheel will appear too seft and will wear awa 

A c : | Cc TOO rapidly. If the cutti ’ rains weal down Aste! 
.% ork \ than the bond is cut or worn away. the face of the wheel 
\\ . /) \ ' ecome glossy and the wheel will not eut freely. 
_ a "i ‘hese considerations lead directly to the conclusion that 

—— ” eieen YN the action of a given wheel on a given kind of work is 

a st entirely dependent upon th n depth of cut 

Fig, 1. ACTION OF GRIND- Fic. 2. Errect or CHANGES — yy e grain denth is too cn P wheel wears awe 
ING WHEEL OPERATING IN DIAMETER OF WHEEL too rapidly, If the grain depth is too small. the wheel 


ON CYLINDRICAI Work ‘ Wort may rl]; ; It 5. there ore. Il wrtant to know how thy 


, = depth of cut may be r lated 
following analysis of the action of the grinding wheel : ’ 
' : : wlerring avain to Fig. 1, it appear that Ws will In- 
when operat vy upon cyl naricatl or Diane Suriace . . 
. : : ‘ = . crease tl O\ mcreases and 7 rersa;: but O\ depend 
WOrk reveals a prin iple Which leads at once to tie ; . . o- . . . 
- ' . 5 Ippon the speed of the work, | is, If the speed of the 
answers to questions like the above. In all cases the ' ' ' 
_™ : wheel remains constant and thi eed of the work i! 
term “speed,” whether referring to work or to wheel, eae ge = 
‘ reases, WS will increase. ‘I correct working of the 


means peri pli ral speed. 


2 \ heel therefore, depends upo thy relation of O'V to Uf) 
In Fig. 1 C is the center of the wheel and ¢ the center 


weet : oO! Ta! the rm lation 0 Wor “peed To wheel speed. If thy 
of the work. The arrows indicate the direction of mo- 
S : , ' wheel speed and all other conditions except work speed 
tion of wheel and work respectively, ° . 
remain constant, the rain depth will increase as the 


OP = the radial depth of « it, and . } : ’ , 
work speed increases, and diminish as the work spee 
OQ = the are of contact of wheel and work. “I : 

iminishes. Also, the work speed and all other cond 
*Paper presented to the American Society of Mechan tions except wheel speed remaining constant, the grain 
ical Engineers depth of cut will increase as the wheel speed diminishes, 
_ *President, Norton Co. and President and General Manage! . ; 
Norton Grinding Co, and vice versa. 
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Errect or CHANGES IN DIAMETER OF WHEEL OR Work 


In Fig. 2, C 
enter of a smaller grinding wheel, and ¢ the center of the 


is the center of a grinding wheel, C’ the 


work. 


Suppose the wheel whose center is at ( to have worn 


down until its center is at (", the work diameter rematin- 


ing the same. Let the radial depth and work speed also 


remain constant. This insures the same rate of pro- 
duction in each case. Let the wheel speed also be the 
same in each case. It will be seen from Fig. 2 that the 


smaller wheel will have a shorter are of contact with the 


y wheel, Ol that OU Is less thal 


Since the wheel speed in both cases 1s assumed to 


work than has the large 
OO. 
Work Gach 


chips cut by the 


0 the same, the number of chips cut from the 


minute will be the same: but as. thr 


| ] | 
volume of all the 


that the 


maller wheel are shorter, and as the 


chips cut each minute is the same, it follows 


thickness of the chips cut by the smaller wheel is greater 
than the thickness of the chips cut by the larger wheel. 
the 


In other words, the grain depth of cut increases as 


wheel diameter diminishes, Therefore, the bond should 


wear away faster as the wheel gets smaller, and the 
-matler wheel should appear solter. 

Ln many cases as the wheel wears down, the speed of 
the wheel is allowed to diminish, and when this is the 


case the grain depth of cut will be increased on account 
of the diminished wheel speed, as well as because of the 
smaller wheel. Following the same line of reasoning as 
above, it Is easily shown that if the work diameter is 
increased (all other factors remaining*the same) a longer 
chip will be: cut from the work, and as the number and 
volume of chips remain constant for each unit of time, 
the thickness of the chips must diminish, or the grain 
depth must be less. Therefore, a wheel, other conditions 
being the same, should appear harder as the diameter 


ot tne 


on the larger work will bring up the grain depth of cut 


work in reases, A proper in rease of work speed 


to what it was on the smaller*work. 


Summarizing these conclusions, to which we are led 


by purely theoretical considerations, we can say: 


1. Other factors remaining constant, an increase of 


work speed increases grain depth of cut and makes a 
wheel appear softer ; 

4 Similarly, a decrease of wheel speed Inereases vrain 
depth of cut; 

3. Similarly, diminishing the diameter of the grind- 


ing wheel increases grain depth of cut, and increasing the 


diameter of the wheel decreases vrain depth of cut: 


l. Similarly, making the diameter of work smaller 


increases grain depth of cut. Conversely, making the 


diameter of work larger makes grain depth of cut smaller. 


In the above analysis no account has been taken of 


certain factors that no doubt modify to a degree the re- 


ults arrived at. For example. chips cut from the work 
; the abrasive particles ol t grinding wheel are not 
entirely free to escape. Referring to Fig. 1, the are OO 
will, in practice, contain several cutting points, so that 
several chips are in the process of being cut off at once. 


Before these ( hips all escape, some ot them may ly forced 


Into spaces hetween the cutting particles in the face of 


the wheel, causing the wheel to “load.” This loading 
may at times be such as greatly to reduce or even prac- 
tically to destroy the cutting quality of the wheel. Even 


> wheel does not “load.” the presence of loose 





though t 
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chips of metal between the wheel and the work may im- 
pair the cutting action of the wheel or the quality of the 
ground surface produced ; but the conclusions stated are 
recommended as giving correct relative results. 

In applying the principle that grain depth of cut is the 
main factor m all the phenomena of a coo erinding 
wheel, it that relative 
speeds of work and of wheel must be found by trial for 
When this has been 


done. the principle of erain depth of eut will enable 


must be remembered the correct 


each wheel and each kind of work. 


ie to know the direction in which to make the changes 


of work speed or wheel speed, to adapt the wheel to 


changes in its own diameter or to other sizes of the same 


kind ol work 
FINISTTIING 


Thus far it has been assumed that the object of grind- 
ing is to remove stock rapidly or, in other words, to feta 
high ratesof production. Often, however, the character 
or finish of a ground surface is of primary importance. 
From the point of view of grain depth of cut, we should 
reason that to get a very smooth surface by grinding, the 
grain depth of cut should be very small, and, therefore, 
that the work speed should be relatively slower for finish 
ing than for roughing. 

That the may be 
grain depth of cut, we should expect that generally a 
for fine finishing than for 


bond worn away by a very small 


would be used 
A very hard glazed wheel may sometimes pro- 
the work, the action in 


softer wheel 
roughing. 
surface on 


duc co @ mirror-like 


this case being a sort of burnishing process, 


MATHEMATICAL ANALYSIS 


A general equation for grain depth of cut may be ob 


tained as follows: Referring again to Fig. 1, let 


OW 1 = Are of contact of wheel and work; 

n = Number of cutting particles per unit length 
of circumference of wheel; 

4 Surface velocity of the wheel; 

v Surface velocity of the work; 

T Time it takes point on wheel to go from O 
to @ and also time it takes point OL work 
to go from @ to W; 

d Grain depth of cut. 

Then 


j= J 7 oy) ' = Vv (1) 
Oi = v7’ (2) 
and 

Ws vt (A + B) (3 

iN S : . 1 ) 
oe eee (4 

Substituting 7 from (1) 

d a sin (A+ B) (>) 


The last equation shows that radial depth of cut vari 
directly as work speed; inversely as wheel speed; and 
directly as sin (A + B). 

To give the reader an idea of the dimensions of some 
of the quantities entering into this equation and also a 
means of determining from it the change in grain depth 


of cut due to changes in radial depth, Table 1, giving 
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Cut, In 0.0005 0.001 0.0015 0.002 0.0025 0.003 
Work 
Diam., Ares of Conta 
Ir 
0.0158 0.0210 0.0270 0.0307 0.0346 0.0378 
l 0.0212 0.0318 0.0373 0.6429 0.0482 0. 0526 
“ 2 0.0291 0.0413 0.0507 0.0584 0.0654 0 O711 
é 3 0.0346 0.0490 0.0600 0.0692 0.0775 0 O848 
4 { 0.0386 0.0547 0. 0689 0.0775 0. OS66 0.0949 
6 0.0448 0.0634 0.0774 0.0894 0.1001 0.1095 
: 8 
7 
: 12 
~ 24 
ee) 0.0775 0.1095 0.1342 0.1549 0.1732 0.1898 
i 0.0220 0. 0811 0.0377 0.0436 0. O485 0 0533 
> 2 0.0299 0.0428 0.0521 0.0598 0.0669 0 0735 
2 3 0.0362 0 0504 6.0620 0.0717 + OSD] 0 _OS7S 
= 4 0.0401 0.0574 0.06909 0.0810 0 9900 0 7000 
6 0.0477 0.0672 0.0824 0.0950 0.1061 0.1162 
= 8 
2 12 
~ 24 
00 0.0948 0.1341 0.1638 0.1897 0.2121 0.232 
1 
1 
> 2 0.0294 0.0423 0.0521 0.0604 0 0676 0 0742 
S } 0.0364 0.0515 0.0631 0.0728 0 O814 0. O892 
=s 4 0.0407 0.0582 0.0714 0 OS27 0.0025 0.1013 
6 0.0489 0.0691 0 O846 0.09077 0 ms 0.1189 
8 0. O-4E 0.0773 0 0947 0.1095 0.1224 0.1340 
- 12 0.0631 0.0895 0.1098 0.1264 0.1413 0.1549 
24 0.0777 0.1095 0.1342 0 49 0.1731 0. 1896 
5 0.1097 0.1548 0.1896 0.2189 0.2448 0.2682 
TABLE 1. VALUES OF ARCS OF CONTACT 
Radial 
Deptt t 
Cut, I 0.0005 0.001 0.0015 0.002 0.0025 0.003 
Work 
Diatr Sin (A B) 
I 
] 0 06581 0.09678 0.10999 0. 12807 0.14379 0.15721 
l 0 O46086 0 ObSSS 0 OS0OS4 0.09287 0 104390 0 1130 
2 0 03304 0.04822 0.05914 0.06816 0.07626 0 OS8204 
= 7 0) 02879 0 O4075 0.04097 0.05768 0 06453 0 07066 
<s } 0. O25073 0.036049 O O4580 0.051603 0.05769 oO ™ 23 
6 0.02238 0.03167 0.03868 0.04469 0.05002 of 75 
= 
“ 12 
_ 
24 
ee 0.01291 0.01826 0.02226 0 O2582 O O2S8Sf 0 08162 
1 0.06304 0.06596 0.07948 > 09210 0.10231 0.11224 
> 2 0.03321 0.04751 0 O5793 0 O68645 0 07430 0 OS167 
, 4 0.02813 0.03916 0.04842 0.05578 0.06229 0 06830 
= 4 0.02448 0.03501 0.04271 0 04951 0.05497 oO OF 1 
. 6 0.02119 0.02981 0.03661 0.04221 0.04715 0.05163 
dD 12 
e 0.01053 0.01490 0.01826 0.02108 0.02356 0.02582 
l 
2 0 03246 0 04582 0 O5647 0.06541 0.07322 0.08903 
3 3 0 O2731 0 O38S861 0 O4A730 0 05462 0.05817 0 _OOGS7 
= } 0 O2375 0 O8304 0.04167 0.04822 0 O53805 0. 0O59010 
6 0 02036 0) 02877 0 O8535 0 040609 0 04564 0 049907 
| - 0 O1L821 0 O2575 0.03155 0.03651 0.04080 0 04467 
= 12 0 OLST6 0 02238 0.02731 0 03160 0.03531 0 O83872 
: 24 0 01294 0 O1826 0.02238 0 02582 0. O2S885 0.0316 
ce 0.00914 0.01290 0.01580 0.01824 0.02045 0.02235 


TABLI 
lengths of ares of « 
different diameters 


values of sin (A 


ares of contact 1Ve 
mr 1 } 
['o shov LOW r 
radial depth om 


depth 

depth 

Increase of about 4 
Erample 3. R 


Radial depth 


Increase of about 41 


2. VALUES OF SIN (A 


“ontact of ‘k f 
of wheels, and Table 2. giving the 


for the dimensions of wheel and 


ain deptl iries by the changes of 
ial cases, three examples are com- 
Wh results 

91 l in 


0.03285 


003: sin (A B) 0.01650 
udial d ves an increase of only 
) rai dent} 


? +e -4 
0.0015: sin (A + B) = 0.04271 
0.003: sin (A oe B) = 0.06051 
) per cent. 
9 ini r 1 in. 
depth 0.0015: sin (A B) 0.05798 
0.005: sin (A B) 0.08167 


per cel 


or three 
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b iT cited 
adia depth does not 
the 
doubling the rad- 


multinhed those are 


cht be 
iclent that incre: 


Increase grain depth In 


to shoW 


the same proportion as radiw 
depth increases. 


In the first example, 


al depth gives only about 40 per cent. increase In grain 


depth. Resuming the equation d j sin (A + B), 
4 


is equation (5), we see that if sin (A ob B) is in 
10 per cent., by doubling the radial depth, 


about 0 pel cent. without 


} Sol } 
qiminisn > \ 


cing erain depth: but these changes, which hav 
not varied the theoretical value of ora depth have i 


creased the rate of production 40 per cent. This indi- 
cates that production may be increased without increas 
Ing rain depth of eut, by increasing the radial depth of 


} 


minishing the work speed a 
In pra 


hat 


radial depth is increased. 


tice this method of increasing production supposes 
Inachihne are reasonably rigid, 
SUMMARY 


hiel 


All the ahove results. Ww ) have been obtained trom 
purely theoretical co erations, are based on the pri 
ciple that the successful working of a grinding wheel 
depends upon securing in its operation the correct grain 
depth of cut for that particular wheel on a specified kind 
( Work It remains for expert us of wheels to decid 

7) rractice ie correctness of these theoretical results. 


tiv | nequal dian 


eters and irregular arrangement of the abrasive grains 
may mo to some degree the theoretical results, it Is 
confidently believed that the theory based on the idea 
of grain depth of cut will alwa lead in the 1 t dire 


| 


tion, and that it gives a rational basis to empirical rul 
? ' 
changes of work and wheel speeds, and affords the 
I 
operator an opportunity to do by thought and reason 
\\ | Cl orore hye nas d ne wv memo nie 
This brief paper may ggest a line of investigation 
whi with the aid of sufficient data from practical ex 
perience, will lead to some definite directions for the us 
] ] } 
of standard grinding wheels on cylindrical and plane 
surface work. 
Ir 1 technological paper, publ é b the Bureau of 
> irds id ealine with obse t f ish tem- 
t es nd the propert of l t i p té out that 
t ! ] I be é of er- 
‘ the lr ft the 1 tel these 
é t he r r | tl ‘ t of the 
tt f the Ame | Association show 
e I 12,688,714 * ] i i the year end 
t l ] l nd 61 i7 fail ‘ 1 (36.956 tons in 
y It eems to be wenerally recs ‘ tl t the factor of 
est rt ee n the inuf t ‘ fy Is is the mak 
i f 1 steel ingots but t é genized that, 
th nd ingot in the oll ll, the quality of 
‘ vill é ! ve ri lerable meas- 
< e |} t of ol ‘ ! i Dp t ila on the tem 
pe t rhe 1 é bl é ect f 1] t ] nad t 
hot we verv ear! é ed } hee tated 1 
t es I petent It ! ild be pointed 
out that l e i not le te e4 onclusive evi- 
dence regat the ef ts of f Is too hot. 
The relative ffinity « vario f Oxy n is 
I t fol ‘ list witl ‘ ! the 
t t tiv lue ' | nun 
t silicor potass! im diun mans nese zinc, 
f tash, iron, phosphorus, and lead, 
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War and British and German 
Imdustries 


Fort 


SYNOPSIS Oullines Ui COME PETE of (TLers OT Lii¢ 


ndustrial Silwvalions 7) Keng thd an frermanu, ky Mid- 
inery-buiiding NWAUSTTY neven parler ular all nlion 
ith direct references to mae he CO 
| Tha letters Incorporated 1 this articie were written 
vy members of the oreien editorial stalls of the AMER 
teAN Maciuinist. Mr. Chubb, editor of the English 
edition. is an Englishman and lives in London. Mr. 


\mbere, a member of the ed VWaschin nbhau, 


a (rerman and restades tl eTIID. (>| CCeSssIty, s¢ veral 
veeks must elapse between the ollecting of the facts for 
wh industrial surveys and their publication m America; 
the mtormatior ep t t ( | wv considered 


0 thre | | Ol Octo 
o al - lon’ > -_ > «© ane 
Ihe English View 
Phe Obese ion oof the war is eradually wmvine Wa 
(sreat Britain to the ordinar interests of life. and this Is 
WH COVE partial ot course, In eXports md 


ptembel \s 


lports of merchandise during ~ 


the previous month exports tncreas l about £2,463 
0 ($13.315.000), foreign and colonial reéxports, about 
SO2.000  ESE57.000), and lnports, about tT? HOS OOO 


(S15. 190.000). The decline in Imports as com vared 
th the same month of 1915 1s about 26 per cent., 
rts, 37 per cent., and in reéxports, 23 per cent. 
(it should be remembered that naval and military stores 
which a very considerable export occurred, are not 
neluded in these figures.) Trade with German and 
\ustria is, of course, nonexistent. Both Russian ex 
and imports declined renerally. at ( mort to 
| rhiee Th Belo 1h showed a blarne | decrease. KN 
( l to llolland also ile 1} oc “ODE if. iif nport 
(ist COlis! lerably The hatte revel by durin thr 
Septen el (|! te! Owe ! \\ ol ren | if] ted bb 
i It 1 | e that ve ‘ - \ ’ ( 
! ! i ! 1] ’ l l | ( (| Wiel ! 
1 tot; of ahout ft { dl one i| illie Tr 
it| | 1 \\ ena ) | ! will ite } ou ( 
twoia ra | (| rte ! lie 
IN rik Maciine-Burnpine HI 
| ( la) ‘ NVI ! it tw move iil 
| thre ( 4 l l { | ! | vile 
ri! ril 7 ‘1 } t ‘ t ‘ 
truction., chnetheertt ) adsove } 
the percentage of unemploved w D>. be we Gecrens 
ring the month berneg about 1.2 per cent The cotton 
) 1h ind Weir) 1 stry reba l | \\ yrobah] 
ena 1. the hardest h Trid 1 0 stares \\ ch us lly 
Lab ie two-fifths of the British x] ynents meme out of the 
market. Three-quarters, more or less, of the total pro 


ct is usually for export. It is true, also, that there is 
a definite fall in wool exports, but on 
able to 


for a short 


dustry has been un keep up 


army. «di 


mands and time appeals to private 


resources 
made. The 


had to be tone in ordinary engineering shops 


has improved and most machine-tool shops in particular 





IGN CORRESPONDENC! 


are well engaged, Klectrical firms have benefited by 


orders previously given to Germany but necessarily can 
celed by the war. and a €750.000 (83.750.000) contract. 


connection with 
filled at 


perhaps more particularly those usually 


previously placed with a German firm in 


the Port of 
Motor-car firms, 


London, has also had to be nome, 


in commercial-vehicle work. are extremely 
About 105.000 


Inds, it has been estimated, 


automobiles of all types and 


rressed., 
are being used by the Allies, 
a number which is only slightly in advance of that for 


Austria. <A 


pleasure cars, and the ordinary 


Germany and large proportion of these ar 


converted motor-car firms 


] 


are, therefore, preparing as far as they can for the re 
placement demand which will set in with the conclusion 
of the war, or before. In short. apart from slackness in 


there is a veneral re 


\ new 
the 


textile and agricultural machinery, 


vival which looks as if it would persist. minor nm 


chanical industry has also arisen: namely, produ 


means to meet threatened Zeppelin raids. 


Tion of 


The engineering institutions are holding, as usual 


neetings for the discussion of papers: annual dinners and 


similar restive occasions are, however. postponed, 


war has undoubtedly had its effect on attendance at even 
technical and science classes, and special inducements 
in the way of reduced fees, and even, in certain cases, of 
the abolition of fees, have been held out to the younger 


\lore 


~a'T aside 


men. than one hee! 


hundred applic ations have 


patents, not largely of engineering 


interest. granted to Germans and Austrians, but it. is 


lear that the applicant must have a good case if he is to 
- oe Se and that rovalties will have to be paid in) some 
orm 0 nothe! Nothing in the nature of contiscati 
will be permitted 
The CONDITION OF SITPPING 

T Wal has had a decided influ e on the ports 
Shipp . ha rally. has transferred itself chietly to the 
western side of Great Britain and the trade of both Liver 

( rial Nba este! hea rowh tha odly. Wh — : 

( Iso. of London, though Southampton has practi 
ally been given over to military transport purposes, and 
owing to the lavine of mines in the North Sea b 
(ser . ports between London and Tvnemouth on 
the east coast of Eneland have been almost 


yt rom th northern part ol the Kuropean con 
Titel JMISST cr Tp prererence round the north of Seoft 
Mhe trade of Liverpool in fact has grown so much that 
certain of the Atlantic liners have had to put into 
Cilaseo 

Prices have risen once more, and, on the basis of the 
average of thre irst five Vvears of the present ecntury, 
one set of index figures reached 126.4 as compared with 
122.6 lor the month previous, There has heen a consicd- 


erable rise in the cost of leather and of certain foodstuffs. 


particularly sugar. Textiles and minerals, including coal 


and copper, declined. 


In order to meet emergeln ies, the British Government 


will make special grants to voluntary associations, such 


as trade HnTOnS, that already provide out-of-work ben- 
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efit. These grants will be additional to the funds pay quence removed t pro 34 
able under the National Insurance Act, but it will be ti tates of such products as coal, tools. 1 


necessary for the association to show at abnormal w on. tubes, s \! 
employment is being experienced, ihat the maximum un over. the domest ;' 
emplovment benefit offered does not exceed Tvs. ($4.25) a and active \ ~won for G 
week, md that special levies above ordinary cont huth = \ ret cont i ‘ i ’ with 
are being -nade on members who remaim fully emp! ; i ; 

The emergency grant will be either one third T ; 

sixth of the expenditure of i association on unem- - 


ployment benefit, apart from strike benefit, and it wiil ( ’ the activit 


depend on the amount of the special weekly levy. An ex ull 4 A 


ample is given of an association paying out-of-work be D 
efit of 12s. ($3) a week. If a special levy of 2d. (4e.) 1 ven t veburel 
imposed, an emergency erant ol One-Tth i «| the exp : | rpardici 
diture will be payable, making a total refund, with the — thems Su 
present National Insurance grant of one-half. quently 1 
I. W. Cuvuss. demand because of thy 
London. England the W { ] 
The German View t is ess to say that 
The three-frontier war which Germany is compelled = 
carry on against England, France, Russia and Belgium ' 
has lasted for ten lone weeks. In these weeks the con \ 
stant and increasing victories of German arms both in the ; , 
eastern and the western arenas ve developed the wa 
situation exceedingly favorably. As a result, an increased . ; 
mount of confidence naturally is entering Germ trad . 
and German industrv. Primarily, this shows that 1 : 
monetary crisis, whicl doubtless existed in Germany at 
the outbreak of the war, may be regarded as fully ove : 
come. oveee ! 
Pik FINANCIAL Srv [ON 
rhe w loan of more than %1.100.000.000. sub 
vy the German people, was lecessfu \ 
other fact indicative o t { | 
e is that, w if l ‘ eo | | 
ell nigh 1 « the neutra t ( Om 
lared) genet moratorla—wW le ¢ 
ol ha Net - is a neutl | 1 (; . \ 
hb export trac the German Empire alo is ( 
! i tot | | 
( inh ¢ ( e venerally h tn ‘ 
T 
il capacity. R mater ce present ales 
quantity - ! ret el | ! 
; I.) ae es - . 
‘ it] } tive ‘ 
Canizati \ l ( | , 
ransport onon the railwa re are irther chee \ 
iIndicatio that the municipalit if 
r Wo! { t \\ uit also ta ll pty 
claved aie the | | ( | The } , 
en not the \] tor ec truction wo init ( 
ull: ft the placi of orce ( ! e tools 1 . 
quired in railway work will be greatly accelerated, In 1 rst weeks « 
One of the most important problems of German indus CTs Y (; 
trv, as well as of the Government itself, was, and is, to e Gove t wh 
seek new opportunities for the expansion of the present — tools of t most « nilicat 


extensive export trade. This problen has by "IVE! | | 1 ony it ( | ) cy Liv | il 


in added zest through the attempts both of the warrh reat ne hie] to t is. there- 


nations and of the neutral countries to crow 
shippe rs out of the world’s market It is gratifving to be uilders have complete on tivil 


able to affirm that the importance of this question is full \ remarkable impetus u t 


appreciated bv the authorities and that they have in con t that all 
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ipplving the army have to suffer a reduction of their 
working forces, while, on the other hand, an increased 
ind strongly accelerated output is expe ted of them. We 
are confronted, therefore, by the problem, never so acute 
ly presented in times of peace, of having to turn out work 
more quickly with fewer men. This itself may serve 


to indicate the significance that is now being attached to 


all machinery which is labor-saving in the highest degree. 
When it is further considered that the costs of production 
and of materials now play a much less important role 
than im the times ol peace, there may be derived an idea 


of the causes underlving the increased demand for ma- 


ehnine ancl other tools. 
Tie TrRoN AND STEEL INvUSTRY 


Qur iron mines and furnaces are profiting not only 


by the domestic war demand, but also by that which out 
ally, Austria-Hungary, and likewise Italy, places upon 
our highly developed iron and armament industries. The 
Triple Alliance has the advantage in that its three em 
pires form a compact territory, rendering possible an un- 


hindered trathc between them on lana. \utual suppl 


and support, therefore, are possi lle to us In a tar highe 
degree than to our nerohbors, Vloreo er, to itlumairnate 


' ry ; ] ; 


the market situation, it may be stated that at present a 


number of works have suflicient orders to keep them bus 


for the next two or three mont! 


As may be percery lin these times of war, the metal 
wnd machine industry has by no means played out 
role, but rather has undertaken a new part ol ( 
Importance ereat possibilities of demand are contim 
ally hefore it. As 1s the case at present, the tron abc tia 
chine industry can meet the com events With com 


POSsITre, 


DEVELOPMENT OF COMMEKCI 


On the further deve lope nt of commerce with America 
after the war, nothing certain can be said at present. 
With almost all the great powers of Europe now engage: 
in war against her—especially the great commercial pow 
ers, England and France—Germany’s European trac 
after the war will doubtless be considerably shrunken 
and in certain lines entirely destroyed. It may be as 
sumed, therefore, that at least an exchange of goods, the 
exporting of American products to Germany and vi 
versa, will obtain to an Increased extent. 


M. AMBERG. 


Berlin, Germany. 
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Special Operations in Manufac- 
turing Motor Cycles 

In the illustrations are shown certain operations found 
especially effective in the practice of the Consolidated 
Manufacturing Co., Toledo, 0. 

The machine for rolling the tubes used for the frames, 
mndle bars and similar parts is shown in Fig. 1. The 
steel sheet is cut by the shears to the correct width and 
fed into the machine at A, It then travels between the 
various sets of rollers as shown. When it finally comes 
from the twisted set of rollers at B, it is circular and has 
a commercially smooth surface. 

The tubes are then brazed and bent cold to any de- 
sired shape. When any other diameter of tube is required 
the various rollers may be removed and. the desired set 
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hig. 3. Making A Frame Tes 
substituted, the position of the rollers being adjusted by 
e handwheels C. The machine is motor-driven through 


he belt D. 


Maning Mup Guarps 


ln Fig. 2 is shown a machine which is used for rolling 


mud wuards. The sheet steel is cut to leneth ina previous 
operation and one end formed and the eve punched, Some 
of the sheets cut to length and the ends formed and 
uuneched are shown at A. The strip of steel is fed into the 
achine at B, being guided between the pins as shown. 
It then passes between the four sets of rollers, which are 
made to give In provressive ste ps the dl ‘sired contour to 
trip. It finally passes out of the machine at C 
Two of the finished cuards are shown in 
front of the machine. 

Ir L shows a special fixture designed for cutting four- 


lip helical sere Ws, three at ohee, The miller arbor carries 








Fic. 1. Rotuine tHe Tuses 
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hig, 2. Making Mup Guanrps 


so 











November 26, 1914 AMERICAN MACHINIST 51 




















AM.MACHINIST | 


Fic. | CUTTING Henican SCREWS on » (;} Comreimxnation on MILLER 








three cutters A, spaced at the correct distance apart to a 1 teo, The} { i i ty 

suit the fixture. en formed into the shane A. Tl s then rolled to t 
The table of the machine is set around on its axis al rm shown at 2 | : operatic the 1 { 

the desired angle at which the helix is to be milled. The e vertical edge in contact [" dve is then weld 

blank screws are run at one end on the centers B and 1 the oxvacetvlene method into the piece C. One of th 

opposite ends are held in chucks, which are driven by tly ed tees. after it has b rs ee wlished. 


gear combinations. As the table travels the serew blanks shown at D. 


are revolved at the correct ratio to obtain the desired ‘| e ‘ ) | 

helix. One of the screws before milling is shown at ¢ essful. as the parts have been found t strong and 

and one of the finished preces at D). able to withstand the ITO =f \ issembled 
Fig. 5 shows the gear combination for driving the she 


special fixture described in Fig. 4. The train of gears 


is driven by the gear A, mounted on the table screw, and A GearelTooth Lanpinge Machine 


by means of the gears and pinions, the correct speed for 
the shaft B is obtained, 


The center shaft drives a gear mounted on its shaft and On ’ triale of 1 ee atl. 
also gears on each side, and the gears ( mesh into each driven: machinery the annearance of tooth ma 
of these three gears. On the shaft which carries thes the finished work. ‘These mat — 
roa4rs, the chucks are fastened which hold the Three deen they come out with the ret to wy the serannes 
crews being milled, and as the gears are the same size th nt thev are offensive to the it. eve : thy, 1 
ScTeWS are driven at the same rate of speed, real harm 


Making A Frave Ter The Norton Grinding Co... Worcester, Mass.. has su 


. ’ } } ] = , | 4 oth 
In Fig. 3 are shown the various operations for mak- cessfully conquered this difliculty by lapping the th 
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This is 
1 and 2, 


removed. 


mating with Hindustan stone and oil. 
accomplished by the machine shown in 
which show it complete and with 
The gears to be lapped, C and D in this case, are the 
driving pinion and the spindle gear for the headstock 
held in the split 
held in place by 
The center dis- 
machine, and are 
special for each set of gears manufactured. The shafts 
Ee and F, which rotate the gears, are extremely massive, 
as the drawing indicates, the frame of the machine, the 


gears 
Figs. 


guards 


of the plain grinder. The pinion is 


chuck shown at A, while the gear is 
means of a nut and slip washer B. 


tances are fixed in the building of the 


bearings, and the driving mechanism being all equally 
heavy to absorb vibration. 

The drive is through the two worm gears from worms 
on the shaft A. The gears are cut with every precaution 
that their pitch shall be uniform all around. That they 
are accurate is shown by the fact that if a pair of gears 
prominent teeth, the same 
teeth show contact, no matter how they may be shifted 
which would not occur unless 


which are being hobbed show 


relative to the worm gears, 


the worm were correct. In fact, such a machine 


ears 
is one of the few which might reasonably be expected to 
produce better work than was put into it, because no gears 
ure lapped except those that have already been cut with 
more than ordinary care. If any error should develop 
in the worm gears, this constant change of gears, which 
ure put on regardless of their position relative to the 
driving gears, would tend toward averaging the error, 
Just as the split work-gear method of generating an index 
gear distributes errors until they become negligible. 


} 


One worm—the small one because it makes the con- 


made 


<truction e@asier—is adjustable at C to allow it to 


be moved lengthwise on its shaft. This is provided so 
that the desired pressure can be brought against the driv- 
ing side of the gear teeth to lap that side. In this par- 


ticular case only one side is lapped, hecause the gears 


drive only one way on the machine. The accuracy of the 
other side of the tooth curves is of no consequence. 

The lapping itself is done at a slow speed, say 15 or 20 
It may 
take from 10 min. to 2 lr. to lap them until every tooth 
that 


are purposely made with tooth ratios that will not divide 


ft. per min., and only very light pressure is used, 


shows a bearing. It should be noted these gears 


into each other exactly, so that every tooth of the pin- 
tooth of the 


lon must successively touch every voear. 

The use of this machine has proved the soundness of 
the ideas back of it, in that it has produced a drive that 
grinds the work without the slightest indication of tooth 
marks. 


» 


’. W. Dean, in a paper presented to the American Society 
of Mechanical Engineers, discusses the advantages and dis- 
advantages of reinforced concrete as a material of construc- 
tion for factory buildings. His conclusion is: “The great 
question, after all of the advantages and disadvantages are 
considered, is whether it is advisable to use reinforced-con- 
crete buildings for factory purposes This question may be 


answered by saying that in cities where fireproof construction 
is of paramount importance they should be at least 
the floors and should be of In cases 


used, or 


roof such construction. 


where extra-heavy floor loads are to be sustained it may be 
advisable because other constructions may be more costly. 
Where, however, more ordinary floor loads are to be carried, 
and where buildings are isolated, it is difficult to discover 
sufficient reason to justify an extra expenditure of 20 per 
cent. which can give no return, and which merely buries 
capital A dollar saved is a dollar earned. Sometimes rein- 
forced-concrete buildings may serve as good advertisements, 


but in some cases their cost is a serious handicap.” 
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Through the Inspector’s 
Gage 


eeececeeerenceecccnenecenennnaay’, 
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A ton of freight, when it gets into a ship’s hold, is 40 
cu.ft., but it is seldom that 2000 lb. of machine tool- 
can be got into that space. 


Pd a 8 


If a point is reached in the development of a shop 
where electrification is in order, it generally pays to pro- 
vide new machines which are up to the standard of the 
motor required. 

If a guarantee merely helps to make sales, and not sat- 
istied customers, its advantage as a selling proposition 
is minimized, as one of the main objects of every sale 
should be to insure repeat orders. 

. #e 


The foreman’s part is one calling for instruction to 
the various employees under his care to the end that each 
one fully understands his own machine and the precau- 
tious which are expected of him generally. 


It is a short-sighted policy, especially in slack times, to 


let stock run so low that customers must wait for deliv- 


this is just the time that customers, having waited 
as long as they dare, must have the machines at once, and 
they are apt to go to any firm that can supply them 


promptly. 


CTies = 


Business greetings should not only be straightforward 


and courteous, but also cordial. It is cordiality in grect 


ing people that makes the machinery of life run easily, 
and every business man should remember that it is far 
or 


man who is in a pleasant mood than 


i 


easier to handle a 


one who Is antagonistic. 


its economic effort, the cotton gin is 
As an industrial fac- 
de- 


made 


\leasured Iyy 


one of the greatest of inventions. 
tor, its success was immediate and far-reaching; it 
veloped the resources of half the United States, 
its second largest crop, and vastly increased the 


land; yet it brought its inventor almost 


possible 


wealth of En: 


nothing but worry and _ trouble. 


Maa Ih 


cahiaee 


nery for export is boxed primarily to prevent 
from breakage or corrosion, but also to facilitate 
handling: to enable one machine to be set on top of an- 
other or to enable lighter freight to | packed on top; to 
make it possible to pack the cargo so that it will not list 
side or the other in a storm, and to get the largest 


possible weight in the smallest volume. 
* * * 


To one 


In figuring stress calculation in jig and fixture ale 


sign, the following factors of safety have been demon- 


strated: For floating devices, that is, those designs which 
must admit of free movement while under stress, 
from 15 to 20; for moving parts, as boring 
from 10 to 
12; for solid parts, which do not move, such as clamps. 
bolts and the like, factors of from 8 to 10; for holding de- 
such as setscrews, where the element is in com- 


some 
factors of 
bars, cutter arbors and the like, factors of 


vi CS, 


» 


pression, factors of from 114 TO o% 
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Letters from Practical Men 
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ESTE eee ee DEVOUEYELLUATPEYOOU OAH POUD UAHA EATER Aa NNN ! HAAVUULNONALNNAUIEE 


Standard Milling Fixture oted is above the center of the work, so that when pr 

The milling fixtures here illustrated are cood examples sure hy ro ut to bear on the we ie ela hes 
of substantial and satisfa tery fixture desien. The bodies ber 2B the tendens y af the = | wae a SR: oP Ma 
ot the fixtures are made Ol Cast 1roh,. Ty TY are cast in Wal 0 ine it at ac t the ” ae ait 
quantities, planed on the bottom and the keys inserted, the re . t desired. | | 
then, as a fixture of this nature s wanted. thev are At | 3 are show two alii oe a on 
finished on top to suit the conditions ! rise ne table. In this « ame et 

At Fig. 1 is shown a typical illustration of the fixtur rations e being perf ad i : certain machine part 
referred to. The base A s OF Cast tron The a. B ~ ‘ ' oration o rd ennai dihin 
is of tool steel, hardened and ground, and dovetailed inte tis necessary to provide adjustment for the forming cut 
the body. The sliding member ¢ = mince tool steel. ters the adjustable collar of, 
iardened, or machine steel, case-hardened and = eround S. Vieror Broo 
The cam D is made of machine steel and swines 1] Cor 

_5 A 

| iF 0 Increasing the Length of a 
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have the wide range of independent setting so necessary 
for the different forming operations on multipl 
machines. 

RBANI 


P. O. 1 


PUSCIIMANN, 
Chicago, Ill. 
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Ke) 


as good as the regular style. Also, in setting 
wavs on the planer, it is more reliable than measuring 


up 
with a scale from the square. It may easily be made 
by first taking a piece of steel 7%x1x4 In. and shaping 
it then folding it 


a piece of iron the size of the 12-in. scale and squeezing 


as required, and heating and ovel 


it in the vise while hot. 


A. HENDERSON. 


Los Anveles, Calif. 


A CountersinKking Aink 


mber of preces to be countersunk in an 


to receive a flat-head ria hine scTeCWw, as 


lay My ail 
awkward position 
shown at A, the method illus 
trated was used. 

The 


a close 


countersink was made 
in the 
the stem 


sliding | fit 


bushing or sleeve ¢ 
of the countersink was milled | 
at D. Fi 


ils show li 














The lower end of the stem 
F was milled as at 2. The ’ 
shank of the stem F, which a $s 
was smaller than any coun- 
tersink we had in stock. was | 
gripped in the drill chuck. | | 

To operate, the counter sag 
sink with the sleeve attached E} 
was placed in position, the 
stem F then lowered into the 
sleeve, the milled ends J) and 
fy engaging, thus transmit 
ting motion to the counter- 

HK. 

E. W. Tate. 

Dexter, Maine. 
When it is realized that the 
Panama Canal is the greatest B } | 
engineering feat in the world, it | i 
is not urprising to find that ail A 

details of some of the work Pe | i 
form most interesting records 


nee 6 650.000 


holes f 


ere drilled and reamed in the ) 
16 lock gates. Each lock gate | 
sist oO e parts, the dia- miners: a = il sa | 
nt . irder angle, skin | 
ite cover plates and splice 
iates, each in. thick Holes j 
ere punched at the works to 
! 1 were reamed fron Work 
it o in nd 1 in at 
inama In all the locks, 
730,000 rivets were consumed | 
The holes for these were 
through the five parts men- | 
tioned, having a total depth of | j 
Considering ich part | 
eparately, there were 28,650,000 
oles in deep reamed fron M.MACHINIST | | 
in. to in. and fron in 
to 1 it All bolt holes were 
required to within 0.010 in, to A COUNTERSIN KING 
ze of bolt, and ill rivet holes 
ithin ! n. to size of rivet NINK 
the osest work evel aone 
construction undertaking of s nature in the 
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What Has a Machinist To Do 
with Algebra? 


By taking heed of what was published on p. 621 under 
the title of “Algebra—What Has It to Do with a Ma 
chinist ?” those unduly impressed with the practical util 
itv of algebra can save much time and labor for more 
profitable employment. 

My opinion ts based on the working out of over 3000 
problems given in an elementary work on this subject. 
The amount of matter which was examined to find what 
2 machinist could use is out of all proportion to the time 


consumed in discovering it. Indeed, the 


and energy 
most useful information was obtained from the first 15 


pages of the book, which included the algebraic symbols 
and notations. 

The symbols of operation are the same in algebra as in 
arithmetic, with the exception that when a symbol of 
operation is omitted in arithmetic it is always the symbol 
of addition, but in algebra when a symbol of operation is 
omitted it is always the symbol of multiplication. These 
data, coupled with the symbols of aggregation, when un 
derstood are easily remembered, and are all that is neces 
sary to read most of the technical formulas one 

Involution and evolution are fully explained in arith 
and rarely if ever are roots higher than the third 
required. More useful than algebraic equations and loga 
1ithms are plane geometry and trigonometry, especially 
the natural functions of the right triangle, which doe 
not involve anything higher than arithmetic. 

These subjects, combined with the algebraic notations, 
furnish the means of solving many practical problems 
in the shop and most of those given in the current tech 
nical magazines and books. 


needs. 


meth 9 


Gus HAESSLER. 


Klgin. Ul. 

Mr. Fish (page 621) would convey the idea that alge 
bra is of little or no value to a machinist, vet he proceeds 
to show that it is of real use. 

Alvebra, according to the “Standard Dictionary,” Is 
“mathematical calculation by letters and symbols.” Un 
less one understands the principles by which these calcu 
lations are made, he will not be able to transpose Mr. 
Fish’s first equation, 

D Pp 
to get the values of P and V. To the man who knows, 
it is simple, but to the uninitiated it might as well b 
Chinese for all it means to him. 

The average machinist enters the shop before he is 
well grounded in mathematics of any kind, so there is all 
the more need for him to know something of the princi 
which general caleulations are made, if he ex- 


ples 1) 
It would not be 


pects to travel very far up the ladder. 
necessary to go into quadratik 


caleulations. but the fundamentals o 


intricate aleebrai 


equations or into more 


algebra are necessary if one wishes to use the formulas 
with which our handbooks and mechanical papers abound. 
that ow contribu 
tors would serve a better purpose by encouraging the men 
in the shops to break through their crust of indifference 


It seems to the write magazine 


and acquire some knowledge of the fundamentals, rather 
than fostering the idea that all these things are of no 
value to them. They may not have occasion to use this 


information once a year, but the knowledge that they 
can, gives them confidence. 

A great part of the awe in which algebra is held is the 
result of heredity. When it first introduced into 


the public schools, the teacher who could solve problems 


Was 


by it was regarded as an intellectual giant, just as in the 
earlier days the boy or girl who had done his arithmetic 
to the double rule of three had reached the outposts of 
mathematical knowledge. 

That feeling of regard for one who has gone beyond 
our margin of knowledge still exists and suggests to the 
majority of minds that the knowledge itself is too difficult 
for them te acquire. Call it something else and it won’t 
he such a bugbear. 

Crarces P. INGoLip 
Madison, Wis. 


Safety im the Use of Chains 


In the efforts made in recent vears to bring about the 


vreatest degree of safety in the use of chains,a difference of 
opinion has developed as to the means to be emploved ; and 
if the suggestion contained in the editorial on page 829 
were put into effect, the result would no doubt be of value. 
the “Rules 


that 


\ common provision, which is included in 
lor Safety” by 


chains be periodically annealed for the purpose of counter 


many concerns, is the requirement 
acting ervstallization and the molecular strains which have 
heen set up by use, thus returning the chain to its original! 


condition. 


At the conference of the National Safety Couneil held 
1) Chicago, Oct. 15 to 15, the question ol annealing chains 
was discussed at one of the round-table conferences. One 


steel chains should be annealed. 


\nothe delegate 


delegate claimed. that 
but that iron chains should not states 


that 
must be done with vreat care, 


his concern annealed tron chains, but found that it 


bringing the heat up slowly 


to between 1500 and 1550 dee. F.. the impression giver 
being that unless extreme care Was used more harm thar 
good would result from the annealing 


In the “Tentative Standards for Safetv” considere 


at the conference. it was reported regarding the anneal 


Mig of chains that. “Te be of value it must ‘ dlone enre 


fullv bv an expert. the temperature being checked with ai 


accurate pvrometer.”’ It was further stated that, “‘t 


material mav be ervstallized and weakened if the prop 
temperatures are not secured.’ 
\ tal al heating temperatures adopted Live Anu 
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can Society for Testing Materials is given, indicating 
that the carbon content of a chain must be known in order 
to determine the correct annealing temperature. 


Annealing Temperatures 


Range of Carbon Content 
Degrees 


Per Cent 


Less than 0.12 875 to 925 C. (1607-1697 F.) 
0.12 to 0.29 840 to 870 C. (1544-1598 F.) 
0.30 to 0.49 $15 to 840 C. (1499-1544 F.) 
0.50 to 1.00 790 to 815 C. (1454-1499 F.) 


A distinction is sometimes drawn between block chains 
and sling chains as to whether or not annealing should 
be resorted to, the argument being that sling chains when 
overloaded are so distorted that molecular strains are set 
up and that annealing strains. With 
straight-link block chains a different problem is presented 
and annealing is not favored. 


relieves these 


ResUuLTS OF TEST 

The Yale & Towne Manufacturing Co., during the past 
few years, have undertaken a long series of tests to deter- 
mine the proper care of chains. In correspondence with 
them, regarding the advantages of annealing block chain, 
they state that if this chain is overloaded to a sufficient 
extent to distort the link it would lengthen the link, with 
the result that the streched chain would not fit the pockets 
in the sheave; or it might fit the pockets very crudely, 
with the result that they would wear out, causing the 
chain to slip. If the chain were annealed, it would not 
restore the link to its former normal shape, but would 
Thus, 


they claim there would be no advantage in annealing be- 


simply relieve the molecular strain in the chain. 


cause the chain would have previously heen so distorted 
that it would be of no further use, or, if it were used, it 
would result in wearing the block out rapidly. 

At the works of the Brown & Sharpe Manufacturing 
(‘o. this matter has been under advisement for a number 
of years, and from time to time comparisons have been 
made between hac without an- 
nealing and those which had been carefully annealed. In 


chains which been used 
each of these tests, SIX chains which had seehn severe ser- 
vice—three which had been used without annealing and 
were tested at the engi- 
University: what. slight 


favorable to the un- 


three which had been annealed 


neering laboratories at Brown 


difference existed was found to be 
annealed chain. 

With the idea so firmly established in the minds of the 
general public that annealing is a necessary and import- 
ant feature of safety in the use of chains, it seems to be 
an opportune time to raise the question whether there is 
really ground for such a view or whether it is a tradition 
which has been handed down from one to another with- 
outa full knowledge of the conditions. 

There is no question but that, in order that accidents 
may be avoided, there should be some and 
effective method of testing a chain and replacing it before 
the danger point is reached. If the method of periodic 


annealing is not the best way, or if it introduces elements 


S\ stemat 


of danger when not scientifically performed, these facts 
should be known and other Ways or means devised. 


THe Meruop Apvocarep 

The method advocated by the Yale & Towne Manufae- 
turing Co., which is based on their long experience in the 
use of chains, is to provide a gage with two points 3 ft 
apart and to prick-punch a chain at different points of 
its length with marks also 3 ft. apart. An inspection 
of the chain is made from time to time to determine the 


MACHINIST Vol. 41, No. 22 


amount it has stretched, and when it is found to have 
stretched an amount equal to one-third of a link in any 
+ ft., it is condemned as having reached the danger point. 

This method has been in use at the Brown & Sharpe 


there have been no cases of 


works for some time, and 
breakage of chains since its adoption, to say nothing of 


accidents to workmen from this cause. The practice in 


» this works is to have chains inspected every three months, 


but in cases of foundry chains or others where the use is 
severe, the inspection is every six weeks. When a chain 
las stretched an amount equal to one-third of a link in 
3 ft., it is either condemned or used in some place where 
but little strain will be put upon it. In some cases only a 
section of the chain need be discarded. 

It is hoped that the bringing of this matter to the atten- 
tion of the readers of the AMERICAN MACHINIsT will re- 
sult in a free discussion which will tend to throw light on 
the questions raised and which will help to bring about a 
general agreement as to what is the best method of insur- 
ing safety in the use of chains. 

LuTHER D. BuRLINGAME, 
Industrial Superintendent, 
Brown & Sharpe Manufacturing Co. 
Providence, R. I. 


The Effect of Quick Reversal 
on Belts 


The article on page 755 might have included an addi- 
tional cause for the short life of reversing planer belts. 

If we use the same pulley as the one shown in Fig. 3 of 
that article, where an increasing force is required to stop 
in shorter and shorter intervals, we see that the belt must 
slip during the entire time required to stop one pulley and 
start the other; that is, the belt acts as a brake band dur- 
ing the time of reversal. 

Taking the author’s figures, if this pulley must be 
stopped and another like it started in one second, it will 
not only require a certain force applied during that time, 
but the two belts will slip in one second over a distance 
equal to the pulley-surface travel, which in this ease is 
314 revolutions or a total of some 17 ft. 4 in. If we sub- 
stitute a friction clutch, say of the rim type, we will get 
a slightly less slip of the friction surface and a somewhat 
larger force applied. With a hub clutch we may get a still 
smaller slip between the friction surfaces, and a very 
much higher pull, which tends to make one surface slip 
on the other. 

Right here is one of the advantages of the friction 
clutch, in that it divides the slipping to some extent be- 
tween the belt on the surface of the pulley and the two 
or more friction surfaces of the clutch. If the belt is very 
loose it may take all, or nearly all, of the load; but with 
the clutch set to carry the load when once taken up and 
the belt also tight enough to carry it, there is quite likely 
to be a division of the burden between them. 

On page 757 it is clearly pointed out by C. E. Clewell 
that dynamic braking affords a means of dissipat- 
ing this energy without the wear incident to friction. 
While he does not say so, the electric drive substitutes for 
the belt absorption of power the transformation of elec- 
tricity into heat; this is also the case with belt fricion. 
The difference is that friction means destruction of the 
belt, slowly perhaps, but surely, while the alternate heat- 
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ing and cooling of the wires in a motor armature do not 
destroy them if kept within reasonable limits. 

That this is true is indicated by his Table 2, in which 
he makes comparison between two planers, one a 458-in., 
with reversing motor, and the other a 60-in., with motor- 
belt drive. The 48-in. planer shows a considerably greater 
amount of metal removed but the power 
consumed per cubic inch of metal removed is only 4 per 
cent. greater in the the belt-driven machine. 
When the difference in size of the planers is considered, 
this would probably indicate greater efficiency on the part 
of the belt drive, so far as power consumed is concerned, 
This is not saying that the motor drive has no advantages 
in other directions, but simply that the loss in reversal is 
converted into heat in a way that is less troublesome in 
the shop than the use of a reversing belt. 


per minute, 


case of 


E. H. Fisu. 
Worcester, Mass, 


Utilizing Rejected Material 


I cannot but have the feeling that some of those who 
have been discussing the utilization of rejected material 
have missed the main point. 

Very little material is rejected because it is actually 
spoiled. It is thrown to one side because it is more profit- 
able to do that than to pay the extra cost of assembling it 
or to take the risk that the purchaser would not be able to 
use repair parts later on. 

The cost of assembling noninterchangeable machin- 
ery is far higher than the casual observer might think. 
On some classes of machinery it may easily reach as much 
as the total cost of the preliminary labor. As a manufac- 
turing proposition it is cheaper to make the tolerances on 
the different parts such that assembling can be done with 
a wrench and a screwdriver. In making small lots this 
would make the tolerances so great that the machine 
would be worthless, consequently, it is necessary prac- 
tically to do away with the-tolerance method and fit every- 
thing to place. 

Now, if a man has access to the scrap heap of some 
large manufacturer and has a small machine shop where 
he can do all his work on the cut-and-try plan, then 
he has a source of material that may partly counterbal- 
ance the systematic manufacturing methods of the large 
shop. He will be able to build a few machines out of a 
large pile of scrap, that will pay him a profit. If the 
large shop finds out what he is doing and advances the 
price of these parts beyond the scrap price, then he will 
probably be unable to make his profit. 

The value in the scrap is a different kind of value from 
that in the acceptable parts which the large shop does 
use. It is dependent on a different method of manu- 
facture, and it is dependent for its profits, or appearance 
of profits, on a different overhead charge. If a large 
shop should try to open a room for the reclamation of 
these out-of-limit parts, the overhead charges would eat 
up the profits, and it would undoubtedly show a deficit. 

There are certain things that are essentially small- 
shop jobs. They are the things that require constant judg- 
ment on the part of everyone that works on them. The 
large shop must of necessity be a place where a great deal 
of individual judgment is stifled. A small shop where 
everybody can show every doubtful matter to the head 
of the shop without taking more than three steps is a 
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place for judgment in unlimited quantities. Fortunately, 
there are always enough men who have judgment and do 
not mind using it, to keep going a reasonable number of 
small shops. Incidentally, they make a fine training 
ground for foremen for the large shops. 

ENTROPY. 


Worcester, Mass. 


Waiting and Spending 
I want to go the editor one better as to two subjects 


which he discussed on pages 873 and 87d. 
One is about keeping the seller waiting. 
us a few weeks ago not to keep the buyer waiting. 
why not include everybody and keep nobody waiting ? 
Brandeis made himself famous when he said that the 
A million 
dollars a day for time wasted in waiting for someone else 
would be putting it low. | for a man for five 
vears, who kept me waiting practically every time that | 
At a very conservative figure he paid 


He had told 
Now 


railroads were wasting a million dollars‘ day. 
pat) 
worked 


tried to see him. 
me a thousand dollars just for sitting around during that 
time. A familiar quotation is: “He also serves who only 
stands and waits.” Probably this is s6; but it seems as if 
he might serve better if he did not stand,agd wait so long. 

The telephone is the great time saver;') No matter how 
lusy a man is he always has time to take down the re- 
He is always 


hoping to hear good news, and he must listen to bad along 


ceiver. He does not dare to do otherwise. 
He gets your message and says he will see you 
at 11:15 At 11.15 you are there and you send 
in your card. He looks at it and says to hiselerk, “That's 
old Blank; itll do him good to wait a few minutes; tell 
him I will see him in just a minute, and then show him in 
in ten.” When you go in you are duly impressed with 
the delay, and you realize that you are dealing with a ter- 
That is, you are impressed unless you 


with it. 
a.m. 


tibly busy man. 
left a man on your own mourner’s bench whom you prom- 
ised to see in five minutes. 

This is all a good deal like the money question. The 
way to make time and valuable is to use them 
When things are prosperous we buy without stopping to 


money 


know where the money is coming from to pay. If it is in 
the bank, we do not question whether it will bother the 
bank to honor our checks ; if it is due us from other people, 
we do not stop to question whether they will pay, but we 
go ahead and buy. If we do not have the ready cash when 
the bill should be paid, we give a note. 

If we want to make use of our time, we must be equally 
willing to spend it, not necessarily in listening to every 
crank that may happen along, but in courteous quantities 
to those who have real business to transact. 

That brings up another matter that runs into millions 
each year, and that is the art of saying what one has to 
say in understandable language, without circumlocution, 
and then stopping. It would seem, with every public 
school and every private school and college in the world 
teaching languages of one kind or another, that the grad- 
uates would have at least an elemental knowledge of the 
art of expression. And yet in three cases out of four we 
must listen half an hour and then use the art of a Sher- 
lock Holmes to discover exactly what idea is being im- 


parted to us. 


E. F. Henry. 


Worcester, Mass. 
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Editorials 
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The Pekin Daily News of Oct. 13 presents an analysis 
of the American trade situation in China. In convincing 
fashion it points out five great lacks. In its own words, 
these are: 

The greatest deficiencies which the 
of American commerce and enterprise in China are the 
of financial institutions for handling foreign loans; 
of an investment company, which could subject 
provements to scrutiny and gather up the 
sound enterprises; the lack of American 
the lack of an organization of exporters with 
sentation in important foreign markets, like China; and finally 


prevent development 
absence 
the lack 
proposed im- 
promot- 
commission 
repre- 


means for 
ing 


houses; 


the lack of commercial attachés who could assist the diplo- 
matic missions and consular officers in coédrdinating and ren- 
dering more efficient the work now performed by these 
agencies 


War Cannot Be Productive 
of Good 


There is a more or less prevalent idea that anything 
which sets money in circulation is beneficial to business 
and, therefore, to the world. Applied to the conspicu- 
ously rich, this means that no matter how foolishly they 
may spend their money it goes into the hands of those 
who will spend it better. 

The same thought has been applied to war. We are 
told that the unlocking of the immense war chests pop- 
ularly supposed to have been accumulated in Europe will 
make for ultimate prosperity. 

If we could once realize that money in itself has no 
real value, but is valuable only as a means of exchange, 
we might be able to see the fallacy of this idea. Some 
of our traveling Americans learned to their sorrow how 
little money itself is worth; they were stranded with 
their pockets full of bank bills, but had to go hungry 
for lack of the wherewithal in coin to exchange for meals. 
If all the money in the world were burned and melted 
tomorrow there 
Values, real values, would remain the same. 


would be no loss, only inconvenience. 

Burn a building and there has been no loss of mate 
rial—the ashes and the gases that have escaped weigh 
as much as before. The real loss, that is irreparable and 
irreplaceable, is the loss of the labor that was put into 
the building. Other labor can be 
place the work that was done and rebuild the house, 
but if the house had not burned that 
been used for something new that was needed, which must 


secured which will re- 


labor might have 
wait because the replacement of the house was of first 
importance. 

So it is with wa What is being destroyed is the 
labor that has been accumulated through centuries past. 
To be sure we destroy or use up labor every day to such 
an extent that the war losses seem small. We burn coal 
under our boilers, and with the best efficiency that we 
get we lose the labor of more than half the men 
who mined it and brought it to us. We eat the product 
of the labor of millions of men. All these things enable 
us to go on and earn more ourselves. They correspond to 
the scaffolding that the carpenter erects in order that 


can 





TUNVEVANYOTAAT EYEE EEDE NTT 
he may build more efficiently. War losses, on the other 
hand, correspond to the preventable losses through fire 
and disease, which come upon us as a result of ignor 
While “it is an 


nobody good,” the world as a whole must suffer a serious 


ance or carelessness. ill wind that blows 
setback through the loss of so great an accumulation of 
labor. We ought not to think of war as in any way pro 


ductive of good in a commercial sense, 


Ignorance as an Asset 


The more familiar a man becomes with the difficulties 


of design the more he is inclined to use the word “im 
possible.” 

The impossible to him means that which he has not 
found himself able to do. Flying was impossible till the 
instant that the first Wright biplane left the ground. A 
European war was impossible until it began. So with a 
machine-tool designer many things are impossible until 
someone does them. 

A man who has no preconceived idea that a thing ts 
impossible may try it and thereby find out that is not only 
possible but profitable. In other words, a fool may rush 
in where angels fear to tread and carry away his reward 
with him. 

It is not altogether necessary that a man should be a 
fool that 


has hitherto heen accepted iis impossible. There are cel 


in order to have the courage to try something 
tain well defined principles of mechanics that are pro 
able. It is futile for anyone to attempt to produce pel 
petual motion for the purpose of taking power from it 
for his own use. We expect that we and our successors 
will perpetually the 
but we do not expect to be able to puta belt around the 


rotate with earth around its axis. 


earth and start the moon to rotating fast enough for us 
to see its other side, 
truths, 


becausc We 


Outside this very limited range of mechanical 


there are a great many things that are don 
always have done them in that way, but which might 
very likely be done better another way. We may be all 
wrong in the development of the tool 
neglect of the forge. At best the machine tool transforms 


machine and the 


valuable material into chips of less value, in order that 
the remainder may have a greater value. We were re 
cently shown an aéroplane engine weighing 380 Ib. 


complete, but which necessitated the waste of a ton of ma 
terial that had to be cut away in the machine shop. 

In comparison with this, the forge shop wastes almost 
no material. But while it cannot be expected to produce 
work with the requisite degree of finish for use in 
chinery, the fact that we 
distrust cast iron and to substitute steel of one kind or 


ha 


are growing more and more to 
another ought to make it worth our while to pay more at 
tention to forging as a means of displacing material rather 
than of virtually The 
trouble with small forgings is that they are 
and hy eve and that they do not run true enough to be 


chur ked or \loreover. 


destroving it. greatest) present 


made by hand 
and certainty. 


centered with ease 
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when once chucked or centered, the metal that comes off 
is so uneven that saving in time is often negligible. 

We commend the future forging machine as a fertile 
and little-touched field for machine designers. 


The Possibilities of Standards 
im Special Machines 


The usual practice in shops building only special ma- 
chines is to design and to lay out the various elements 


. 


for the machining operations. The word spec ial seems 
to be the excuse for this procedure, which is itself the 
reason why special machines are not more often used 
for manufacturing purposes when they would insure 
larger and better production. 

Many of the elements which comprise special machines 
can be standardized, however, with a little thought on th 
part of the designing department. When analyzing a 
variety of machines used for different purposes but made 
hy the same concern, the small variation in the important 
dimensions of certain elements is surprising. 

For example, we often see bearings in which the differ- 
ence is as little as an eighth of an inch in diameter and 
one quarter of an inch in length. Could not these have 
heen made of the same diameter and length and designed 
for greater stresses? The same argument may be used 
for shafts, brackets, pulleys, gears, supporting members, 
and similar elements. If this practice were effective, 
standard jigs and fixtures could then be used for the 
erat‘ ns. Moreover, the finished parts, as 
a natural consequence, would be carried in stock. 


machining 


The designing of special machines would thus be sim- 
plified. The designer could indicate stock parts In out- 
line and draw in agreement the other parts of a special 
machine. This method would carry the further assur- 
ance to the designer that the parts taken from stock 
were correct, having been machined with the aid of stand- 
ard jigs and fixtures, and it would, therefore, no longer 
be necessary for him to make allowance for machining. 
Special machines manufactured by this method could be 
produced quicker, cheaper and in many cases more ac- 
curately than is now the case. 


aS 


A Field for Rivalry 


We have previously commented in these columns upon 
the opportunity for the sale of American machinery in 
the great Chinese Empire. A letter from a correspondent 
in North China says that due to the European war many 
agencies for machinery have already closed, or will be 
as soon as their present stocks of machines are exhausted. 
Thus the time is most opportune and favorable for Amer- 
ican machine builders, but quick action is necessary. 

From the fact that the British builders are already 
alive to the situation, we can justly say that this is “A 
Field for Rivalry.” The British Engineers’ Association 
maintains an office in Pekin. A part of the work done is 
in direct education among the cadet engineers of the col- 
leges and technical schools. The value of this lies in its 
future results, for the students of today are the engi- 
neers of tomorrow. 

Beyond this, contributions of machines and technical 
apparatus aggregating in value hundreds of thousands of 
dollars have been solicited and contributed to Chinese 
schools, notably to Hong Kong University. This insti- 
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tution has a most enviable equipment, all British. It is 
so situated that its influence extends all over South China. 
Efforts are now under way to provide a similar equipment 
for Pekin University. 

Thus far American manufacturers have done but little 
of this kind of work. A few contributions have been made 
to Tangshan University in North China. But more 
are needed, for this is a splendid form of education and 
publicity. Americans and their goods are welcome, and 
there is little doubt that if their interests are well 
represented American manufacturers can gain their share 
of what promises to be a large and steadily increasing 
trade. 


& 
Our Civil War brought in the “cheese box on a raft,” 
the seed from which has sprung the cruiser, battleship and 
dreadnought in all their strength and complexity of ma- 
The present European war has brought in the 
“cracker box on a truck,’ and this with great rapidity 
las developed into the “land cruiser.” Will the future 
bring the land battleship and land dreadnought, still more 
iefined and powerful products of the machinist’s skill ? 


chinery. 


% 


A suggestion that has been published in these columns 
before seems justified again, because of a recently re- 
ceived letter, from which we quote: 

Can you advise us if there is any firm in the business 
of manufacturing, in commercial quantities, hardened and 
gzround steel drill bushings, such as are used in drill jigs? 
We understand, of course, that any good machine shop would 
make these to order, but we wish to know if there is an) 
firm that makes them in standard sizes and carries them in 
stock 

There seems to be a good opportunity for someone to 
standardize and make such bushings. They are used by 
the thousands in the manufacturing machine shops of 
this country, and, aside from the very large plants, are 
usually produced in an expensive fashion. Standard de- 
signs in a sufficient quantity would put their production 
on the best manufacturing basis, with the final result of 
advantage in quality and price to the buyer and of profit 
to the seller. In the same boat are jig screws, stop pins, 
strap blanks and fixture tongues. 

3 

A dictionary cannot indicate the deep significance of 
the words “encouragement” and “discouragement,” and 
the word “appreciation” is beyond all definition. Can 
we wonder why a clerk becomes indifferent if from day 
to day he sees no sign of praise? And the young man 
at the lathe: What of him? And the young man with 
the chisel: What of him? Is their work no different; 
is it just the same without encouragement as with en- 
couragement? Seemingly so, perhaps. The jobs go in 
and the jobs come out; but between work for wages and 
work for work is the unseen spirit of determination and 
ambition, without a price in labor’s market. All men 
must work for wages; but the best work of the world, 
in shop, in art, in literature, has come through love of 
work and not through love of pay. There is a flaw in 
every motive of man’s endeavor wherein the love of work 
is incidental to the love of pay; this flaw withholds per- 
fection from many great achievements of master minds. 
America’s strength and hope today is in the ever grow- 
ing faith of man in man; the closeness of us all in work 
and aim; the touch of hand to hand; and the codperation 
from the bottom to the top in our country’s business. 
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Shop Equipment News 
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‘sCataract’’ Quick-Change- The compound slide has a quick-acting nut, so that a 
half revolution of the handle /’ moves the slide , in. in 


Swing Precision Lathe 


We are so accustomed to considering a precision lathe either direction. This does not interfere with th regula 


as a small machine that it is somewhat startling to find 





one swinging up to 21 in., equipped with quick-change 
gears and closely resembling in size a regular tool-mak- 
er’s lathe. Many of the new features of the quick-change- 
swing precision lathe, recently developed by Hardinge 
Bros., Inc., Chicago, Ill., are apparent from Figs. 1 and 
2, the guards having been removed to show better the 
construction of the head. 

Openings between the inner shears make it easy to 
lift the head to put in the raising blocks, which give 
either 15- or 2l-in. swing as desired. The feed gear 
is on the spindle, and it is only necessary to introduce 
the idlers B, shown in Fig. 2, to engage all feeds, auto- 
matic stops, and thread-cutting connections, just as with 
the smaller swing. By using the bracket A, a two-to-one 
or other connection can be made, securing feeds of 300 
and 500 per inch. This is accomplished by throwing 
in the sector ( and pulling out the pinion D. 

The lathe bed is 52 in. long and takes 28 in. between 
centers. In addition to the two ways, the center is 
planed to take all makes of standard turret, milling 
and other attachments. The lead is back-geared and has 
a hardened and ground spindle with a 114-in. hole. The Fig. 2. Rear View wirn Evevatrep Heap 














construction of the lathe head is such 
that there are but two points of contact 
for end shake. The quick-change gear 





box gives 27 regular changes, but 
other threads can be easily obtained 





through the change gears at / and F, 
and, when necessary, by the compound- 
ing bracket A in Fig. 2. The gears 
provided cut all standard and many 
special threads. A bracket is also pro- 
vided for cutting metric threads. 

A precision lead screw, 1 in. in di- 
ameter and having six threads per inch, 
is provided. It is translated through 
the gear box to ten to the inch, so as 
to be convenient for fine threads, 
either English or metric. The lead 
screw is in two parts, connected at @, 
making it easy to replace a screw which 
becomes worn in spots. A long nut, 
314 in. in diameter, presents a large 
surface to the screw and prevents un- 
due wear. 

The carriage has several interesting 
features. The stop collars //, 7, J and 
K allow automatic adjusting stops to 
throw out the feed. The clutch L Fie. 1. Quick-CHANGE-SwWiInG Precision LATHE 
is interlocking to prevent engaging 
the lead screw and feed rod at the same time. The power uses of the slide and is very convenient in thread-cutting 
feed controls are shown at M and N. The friction vernier and similar operations 
O indicates the carriage travel, magnifying it four times The taper attachment is graduated both in degrees 
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It will handle tapers up to 15 in. 
The backing-off 
attachment is driven by a worm gear on the spindle nose 
and operates the cross-slide through a cam which is 
timed with relation to the revolutions of the spindle. 
Both attachments fasten in a T-slot at the back of the bed. 


ind taper per foot. 
long and has a fine screw adjustment. 


“8 
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Core Drill 
The core drill shown was designed for rapidly extract 
ing coupons for various tensile and bending tests. 
The feature of this drill is the inserted cutter which is 
adjustable for wear and readily replaced, thereby elimin- 
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DriLun 


Core 


ating the necessity for grinding down the end of the tool 
itself. The cutter holder is made of chrome-vanadium 
steel and the cutters high-speed steel. 

The drill has a No. 5 Morse taper shank and represents 
a recent product of the Triangular Tool Co., Erie, Penn. 


16-Im. Semi-Quick-Change- 
Gear Lathe 


The lathe shown is the latest production of the Von 
Wyck Machine Tool Co., Cincinnati, Ohio. It is a 16-in. 
machine of the semi-quick-change-gear type, and Was de- 
signed to meet the requirements of a general manufactur- 
ing lathe. It is built with either a three-step cone and 
double back gears or a four-step cone and single back 
vears. 

The feed box gives four quick changes of speed, and it 
is so arranged that only six addi 
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1614 in.; swing over carriage, 1114 in.; turns between 
centers, 6 ft. bed, 36 in.; front spindle bearing, 214x4 
in.; rear spindle bearing, 143x3 in.; hole through spindle, 
1,°¢ in.; spindle bushed for Morse No. 3 taper; geared 
feeds, 9 to 126; cuts threads, 3 to 42; single back-gear 
ratio, 10 to 1; double back-gear ratio, 12 and 3% to 1; 
net weight, 6-ft. bed, 1700 Ib. 

es 


Hydraulic Jack 


While the jack shown was intended primarily as an 
emergency jack for street-railway service, its operatiny 
features make it adapted for shop use. 

The claw can be moved 
vertically and adjusted to 
the 
height and can be-swung 
with the cylinder in a 
circle without 
the position of 





most convenient 


complete 
changing 
jack or of the pump level. 
The cylinder is the mov- 
ing part of the jack, in- 
ram, as in 





stead of the 
the ordinary type, thus 
allowing the pump mech- 
anism to stay in a fixed 





vertical position and per- 
mitting working parts of 
the jack to be made more 
compact. 

This jack is operated with a special oil, which is 
calculated to act not only as a lubricant but to pre- 
vent the formation of rust on the working parts and 
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Hypravutic Jack 


the possibility of freezing. This has no detrimental 
effect on the packings. The releasing of the pres- 
sure is by a key operating a small needle valve. While 
the operating lever is but 18 in. long, one man weigh- 
ing 125 Ib. can obtain the maximum pressure with 





tional loose gears are required to cut 
a range of threads from 3 to 42. The 
large quadrant on the end of the bed 
illows any odd pitch or metric thread 
to be cut with special gears. The 
headstock is massive and has a long 
bearing on the bed. The spindle is 
of high-carbon, hammered crucible 
steel, accurately ground, and runs in 
phosphor-bronze boxes. The carriage 
has four bearings on the bed and is 
equipped with chasing dial and holes 
for a taper attachment, which may be 


put on at any time. The apron is 
of the double-plate type, with all 
vears and pinions cut from solid 
steel. It also has the usual non- 


interfering device, making It impos- 
sible to simultaneously engage the 
feeding and thread-cutting mechan- 
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ism. 














The dimensions and 


specifications are: 


principal 
Swing over bed, 


16-IN. Semi-Quick-CHANGE-GEAR LATHE 
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but slight effort. The lever is made curved in shape and 
the socket has a hole in each of its four sides to allow 
convenience in operation from practically any position. 

This type of jack represents the latest addition to the 
line made by the Watson-Stillman Co., Aldene, N. J., and 
is made in several sizes. 


Ball-Bearing Drilling Machine 
In the design of the machine shown the special aim 
was a degree of flexibility that would permit it to be 
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Batt-Beartne Drittinc MacHINE 


semiautomatically, or 
that is, as a 


operated entirely automatically, 
with all 


hand-feed machine. 


automatic features thrown out, 
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of the work permits. The semi-automatic is that type in 


which the tripping of the feed and the return of the 
spindle is automatic, but the feed must be reéngaged by 
hand. Here the operator needs time to arrange his work 
under the spindle. When ready, he reéngages the feed 
and goes to the next spindle, doing the same for as many 
spindles as he can take care of. Each spindle in turn 
drills to the prearranged depth, trips, returns and stops. 

The plain hand feed is obtained by merely throwing 
out the automatic features. The hand lever is provided 
with a ratchet which enables the operator to adjust it to 
the most convenient position. This lever can be placed in 
a neutral position instantiy when using the power feed, 
thereby preventing it from revolving. The feeds usually 
furnished are 0.005-in., 0.008-in. and 0.012 in. per revo 
lution of the spindle. These can, however, be altered to 
suit conditions. 

The changes of speed are obtained by shifting the coun 
tershaft cone, which is locked in each position by a ball 


Idler pul 


leys are mounted in a carriage controlled by a screw feed 


plunger. Four spindle speeds are available. 


by means of the small handwheels placed at both the 
front and the rear ends of the screw, adjustment of this 
idler carriage is obtained from either the front or the 


back of the machine. This screw feed gives the positive 


and precise belt tension needed. The spindle sleeves aré 
graduated and mount stop collars or depth gages provided 


with their own hand-clamp screw. 


The machine shown is provided throughout with ball 
bearings of the annular type. ‘These are inclosed in dust 
proof mountings and are equipped with oil-retaining 
features. This machine is made with éne. two. three. 
four and six spindles. The table is 17144x48%% in. The 
maximum distance from the spindles to the 331, 


table is 


in., and the spindles have a traverse of 13%4 in. It 
weighs, complete, 2550 lh. 
This machine ts the latest development of the Cinein- 


nati Pulley Machinery Co., Cincinnati, Ohio. 


Geared-liead Heavy Pattern 
Lathe 


In the heavy lathe shown thre mower 1s applied through 


a constant speed pull f- and the cutting speeds, of whi hi 


there are LS 1h) reomMerrni mo Csslonh, ure obtained 
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Grearep-Heap 


In the fully automatic type of feed mechanism the 
operator needs only to change the work under the spindle 


between strokes, operating as many spindles as the nature 


HRAVY 


PATTERN LATHE 
through a speed variator. Motor drive can be furnished 
] 


when desired. 


The bed has a longitudinal 1 ith a cast rack 
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which a pawl at the back of the tailstock engages. This Is 
a positive stop for the tailstock and is calculated to be 
of advantage when engaged on heavy work. The tailstock 
is so shaped as to clear the compound rest when turning 
angular work, and is arranged to set over for taper turn- 


ing. The headstock gears run in oil, and all moving 
shafts in the head block are bronze-bushed. Through 


the gravity and splash systems all bearings receive a con- 
stant supply of oil. The gearing gives from 1.83 to 89.6 
revolutions of driving pulley to one of the spindle. 

The carriage, compound rest and apron are of heavy 
construction, in proportion to the remainder of the lathe. 
The direction of feeds is changed at the apron, and the 
feeds, both lateral and cross, are driven by independent 
frictions. An interlocking device in the apron prevents 
the simultaneous engagement of the shear-nut and the 
lateral-feed mechanisms. 

The machine shown has a 33-in. swing over the ways, 
with a swing over the carriage of 22 in. It has a 16-ft. 
bed, weighs about 17,500 Ib., and is a recent product of 
the Bridgeford Machine Tool Works, Rochester, N. Y. 





Jig with Equalizing Device 


By Kk. W. BurcHeun 


In the illustration is shown a jig fitted with an equaliz- 
ing device. As the part has a shank Vy, in. diameter and 
the hole to be drilled is 35 1n., it has to be drilled centrally, 
or else it will run out. 

The essential point is to have the V-blocks A centered 
with the bushing. This is done in the following manner: 
A hole is drilled centrally that is large enough to admit 
a rod in such a manner that the V-blocks will grip it when 
closed. The blocks are then locked and clamped to the 
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EQUALIZING JIG 


faceplate of the lathe. After being trued up, the rod is 
released, and the hole in the bushing plate bored. 

In operation, the part B is placed on the pin C and the 
V-blocks are brought against the piece by forcing down 
the handle D. This motion forces the slide 2, which is 
made with the ends beveled, against the blocks, pushing 
them in and thereby locating centrally the piece to be 
drilled. The V-blocks are fitted with the springs F, 
which draw them back when the handle is released. 


MACHINIST Vol. 41, No. 22 





NEW PUBLICATIONS 








THE JOB, THE MAN, THE BOSS—By Katherine Blackford 
and Arthur Newcomb. 266 pages, 84x54. Doubleday, Page 


& Co., New York. Price, $1.50. 

In this book Dr. Katherine Blackford purports to give the 
underlying principles of the “Blackford Employment Plan.” 
Whatever practical instinct the authors may have in selecting 
the right man for a particular job, their attempt to account 


for it cannot be considered a success. The book is preten- 
tious; a great deal of space is given to the as yet speculative 
theory of a masterful “blond race,” which the authors ap- 


parently believe to be a generally accepted fact. Most of the 
given up to an attempted resuscitation of the very 
debatable “science” of physiognomy. While a good deal of in- 

matter arising from Dr. Blackford’s own experi- 
scattered throughout the pages, they are so over- 
with theories imperfectly connected with the subject 


book is 


teresting 
ence is 


loaded 


matter as to be wearisome. 

An interesting side light on Dr. Blackford’s practical at- 
titude is found on page 222, where the employment of young 
women as “employment supervisors” is recommended. One 
of the qualifications is that such a young woman can “ad- 
minister discipline effectively”; she can speak firmly and 


reprimand men in a way that would not be tolerated from a 
foreman or superintendent. Apparently the authors’ idea of 
an employment supervisor is a girl in a peek-a-boo blouse 
ind openwork stockings handing out a reprimand to a man 
possibly one old enough to be her father. This is sorry stuff, 
but it is somewhat typical of the tone of the book, which, 
where it is not platitudinous, is vague and fanciful. 


AMERICAN MACHINIST HANDBOOK. Second Edition. By 
Fred H,. Colvin and Frank A. Stanley. 674 page, 4x6% in. 
Published by the McGraw-Hill Book Company. Price, $3, 

Some idea of the way in which this book has been received 
is indicated by the fact that eleven printings, making a total 
of 36,000 copies, were necessary between October, 1908, and 
April, 1913. Since that time the book has been thoroughly re- 
and 160 pages added to it. This, however, fails 
to give an adequate idea of the improvements which have 
been made, as many sections have been almost entirely 
written, new tables have been substituted for the older ones, 
many tables and illustrations added, as well as a few 
tirely new sections such as those on broaching; cold-saw data; 
drop forgings: power required to drive machines; oil-stones; 
shop power transmission, and the like. 

The aim of the authors has evidently been to condense 
and simplify the information wherever possible, both for the 
purpose of saving space and to make the book convenient for 
use. Carrying out this idea, many new tables have been 
added, especially those which save calculation and enable re- 


vised about 
re- 


en- 


sults to be found directly. By this means and by careful 
layout they have been able to add over 25 per cent. to the 
book without appreciably increasing its bulk, so that it re- 


mains approximately the same convenient size as before. 

To those who are not familiar with the first edition 
may that it endeavors to present such data as will be of 
practical value to men engaged in any kind of mechanical 
work, regardless of their position in either shop or drawing 
room. While some of the matter may seem elementary, it was 
considered necessary to make everything clear to those with- 
out technical education. In this way it presents much in- 
formation which has never before been available to the me- 
chanic without long and tiresome search and consultation. 

We are informed that a second printing of the new edi- 
tion has become necessary within four months, indicating that 
its popularity has in nowise diminished. 


® 


In view of the conditions now prevailing in Europe, the 
governing bodies of the five National Societies, under whose 
auspices the International Engineering Congress in San Fran- 
Sept. 20-25, 1915, is to be held, have recently given 

consideration to the feasibility of holding the Con- 

as originally planned and to the probability of its 
with the result that each body has unanimously 
confirmed its original pledge to support the Congress. The 
Committee of Management is in receipt of a sufficient number 
of communications from various foreign countries throughout 
the those located within the war Zone, to 
indicate that a large majority of the papers originally 
requested for presentation at the sessions of the Congress 
and for publication in its transactions will be handed in on 
time and that the congress will be truly international in 
character 


we 


say 


cisco, 
careful 
gress 
Success, 


world, including 
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Contracts involving about $2,009,000 have already been 
let by the Chicago, Milwaukee & St. Paul R.R. for ele 
trification of a portion of its line through the mountain 
districts of Montana and Idaho. The entire work, which 
will include the substitution of electricity as a motive 
power on 150 miles of line, will take several years. The 
present contract calls for the electrification of about 11% 
miles. The U. 8. 
right-of-way through the public lands for transmission 


Government has already granted the 


lines. 

Buying of copper during the first three days of last 
week was on the largest scale known this year. Domestic 
buyers bought several million dollars’ worth and one 
order approximating $1,000,000 is known to have gone 
through in the early stages of the advance, during which 
the price rose rapidly from Ll Uec, to the highest figure 
vet reached, 121 1c. 


The first rail inquiry of magnitude since the opening 
of the war was announced last week, when the New York 
Central lines sent out specifications for 25,000 tons of 
rails. This is much smaller than the usual purchases 
of these lines. 


The John McNab Machinery Co., 
Jersey City, N. J., dealer in 
filled an order for 90 engine lathes for a large firm in 
England. 
motor trucks, 2 to 6 tons capacity, ranging in price from 
$2500 to $4500, 


154 Chestnut Ave., 
used machinery, has just 


The same company is in the market for used 
The English Government has placed 


with this 112 standard 
Denton 


an order company for trucks. 


James T. is the manager. 





PERSONALS 





‘eeneevem eprenenonnnneiand 








H. C. Hequemborg has resigned as general purchasing 


agent of the American Locomotive Co For the present the 
purchasing and storekeeping departments will be under the 
jurisdiction of Leigh Best, vice-president. 

Edwin Donaldson, for many years connected with the 
old Brady Manufacturing Co., Brooklyn, N. Y., and until re- 


of the National 
has acquired an interest in 
New York, N. Y., 


Wrapping Machine Co., 
the Berggren & 
holding the 


cently superintendent 
Milwaukee, Wis., 
Pearson Machine Co., 
of manager. 


position 





— 


OBITUARY 








Louis A. Lincoln, president and treasurer of the Bay State 


Tap and Die Co., Mansfield, Ohio, died on Novy 

Frederick L. Goss, inventor of the printing press which 
bears his name, died at his home in Chicago on Nov. 10. Mr 
Goss was born in Wales in 1847 

Henry H. Boggs, well known in machinery circles of the 
West, and for more than 15 years associated with the Strong, 
Carlisle & Hammond Co., Detroit, Mich., died in that city on 
Nov. 1. Mr. Boggs began his active career as a machinist's 
apprentice in 1883, with the St. John Sewing Machine Co.,, 
Springfield, Ohio, in which city he was born and educated 
After four years’ apprenticeship, he became connected with 
the William Whitley Co., of Springfield, and after two years 
with that firm, went to Chicago with the Machinist Supply 
Co In 1897 he entered the employ of the Strong, Carlisle & 
Hammond Co., of Cleveland, Ohio, and when in 1908 the 
Strong, Carlisle & Hammond Co. of Detroit was incorporated, 
Mr. Boggs became vice-president and general manager, in 


which capacity he continued up to the time of his death 
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Current Prices of Shop Ma- 
terials and Supplies 


POUDELEEDEONONONOHORNEROHONOEES 





PIG IRON was quoted at the following prices at the points 


and time indicated 

N 2t Oct, 22 Nov ( 

'] 1914 1913 
No. 2 Southern Foundry, Bir ghar $10.00 $10.0 $14 
No. 2X Northern Foundry, New \ 14.2 14 ™») 16.00 
No. 2 Northern Foundry, Chicag ow ] “) 15. 00 
Bessemer, Pittsburgh | 14.00 16.40 
Basic, Pittsburgh 13.45 13.900 14.00 
MISCELLANEOUS METALS—NEW YORK 
( per i 

Copper, electrolytic (carload lots) 2.25 11 16.62 
Tin 32.00 2s 40 9 50 
Lead ; OO 1) i 
Spelter ». 25 1S 5 ™) 
Copper sheets, base 17.00 17 22.00 
Copper wire (carload lots) 12.75 2 Is. 00 
Brass rods, base 12 oo i2.7 16 37) 
Brass pipe, base 15 00 15 00 21.00 
Brass sheets 12.2 2.4 16.62) 
Solder } and } (case lots) 10.0) 67 2s 00) 
STEEL SHAPES FROM JOBBERS' WAREHOUSE, NEW YORK 


(* ts per pound 
1S 5 


Steel angles bas« l , 
Steel T's base 11 11 » 20 
Machinery steel (bessemer) l 2.05 


~ 1s 


STEEL SHEETS FROM JOBBERS WAREHOUSE, NEW YORK 
Cents per pound 

No. 28 Black °° » 70 > wi) 
No. 26 Black 2.00 2 2.70 
Nos. 22 and 24 Black 2.45 2.50 2.0 
Nos. 18 and 20 Black - 2) 2.00 
No. 16 Black o.0 2.40 <0 
No. 14 Black 2.2 2 . ch 2.40) 
No. 12 Black 2.20 » 0 2.35 
No. 28 Galvanized , 0 $70 4.10 
No. 26 Galvanized 20) we 3.) 
No. 24 Galvanized ; 0 $6 

COLD-DRAWN STEEL SHAFTING is sold to consumers 
at about 45 discount off list prices At that rate the net 
prices per foot are , in., 4.95c.; 1 in., 8.03« 1% in., 12.65« 
1% in., 15.29¢c., 1% in. 16.506 1% in., 19.36 1%, in., 22.44¢ 
1% in., 5.79c.; 2 in., 29.28¢ 

OLD METALS—The following prices are quoted: Heavy 
copper, 10.25c.; light copper, 8.75« heavy machine composi 
tion, %&« light brass, 5.50¢ brass chips, S« brass turning, 7 


MACHINE BOLTS are generally quoted to consumers at 


60 off the list price, but in the case of steady customers and 
big orders, generous concessions are being made At the rate 
of 60 the following net prices hold, at dollars per 100 
Diameter 

Length 4 r " 7% lin 
1% in $0.68 $0.80 $2.08 $3.08 $4.20 $6.04 
2 in 0.71 .s 2.24 +. 20 4.48 6.40 
2% in 0.74 0.89 2.38 2 4.76 6. 7¢ 
3 in 0.77% 0.94 2.64 $. 74 5.04 7.12 
3% in o.81 0.49 > 69 an 5.32 7.48 

STANDARD PIPE continues unchanged The following 
discounts are allowed from store in New York 

Blach Galvanized 

§ to 2-in 70° 70 
2) to 6-in , 78° 6a! 
7 to 12-in oe 75° 4" 

At these discounts the net prices in cents per foot are: 


ialvanized 


Black ( 


Black Galvanized 

}-in 2.41 3.45 2h-ir 12.87 18.04 
l-in 3.57 5.10 3-in 16.83 23.71 
1}-in 4.83 6.90 f-in 23.98 33.79 
1$-in 5.87 8.25 5-in 32.56 45.88 
2-in 7.77 11 1 O-i 2.24 59.52 

DRILL ROD sells to consumers at the following discounts 
Third grade, 60% second grade 10°; off and first gerade, 
25% oO 

COKE—Standard furnace coke sells at $1.60@1.75 for 
prompt shipment and $1.65@1.7 for future contracts For 
72-hr. foundry coke for future shipment $2.15@2.40 is dé 
manded, and on contract $2.25@2.50 


ANTIMONY—Prices remain unchanged, Cookson’s selling 
at 17ec., Chinese at l4c., and Hallett’s at l6c 


SWEDISH (Norway) IRON is sold to consumers in ton lots 


at $3 base In small lots quotations are made at $3.75 and $4 
WELDING WIRE—During the week there has been no 
change in the market, prices being quoted as follows 
Cents pet 
Pound 
Ft +: Sorrrtrir cr UT TT eee eee 0.06 
No. 8 an 2, ee Kis acasenteneeeeedesascud 0.0% 
Vn 0.08 
No. 12 0.09 
0.04 
No. 14 and 0.10 
No. 18 0.16 
N 0 0.290 
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New and Enlarged Shops 
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METAL WORKING The M. J. Hinkle Co., 9515 Detroit Ave., Cleveland, Ohio, 
will construct a garage to cost approximately $5000. 
ew ENG TATES The Horning Electric Mfg. Co., West Third and Frankfort 
: INGLAND STATES , ¢ 
NEW ENGLAND STATE Ave., Cleveland, Ohio, has leased the DeMerle Bldg., at 1733 
12, destroyed the plant of the IL. S. Hall & Co.,, East 12th St., and will enlarge its present factory. The firm 


a 


Fire, Nov. 


brass workers, Boston, Mass Loss, $10,000 specializes in repairing electrical, lighting and ignition sys- 

A. G. Fuller & Son, 550 Western Ave., Brighton, Mass., tems for automobiles. 
plan to construct a brick garage. The Silver Ray Lamp Co., Cleveland, Ohio, recently in- 
corporated, has leased a two-story building from the Cleveland 


Bids will be received by Oscar Beauchemin, Arch., Holyoke, Store Fixture Co., at 1315 East 40th St., and will install a 


Mass., for the qoustrustton at a one-story, 58x122-ft. garage factory for the manufacture of automobile lamps. 
for the Groise Bros. Auto Co. The Way Sagless Spring Co., James St., Cleveland, Ohio, 
The Paul Whitin Mfg. Co., Rockdale, Mass., plans to build manufacturer of springs, has leased additional property on 
a one-story, 40x60-ft. machine shop. Merwin Ave., and will increase its manufacturing facilities 
Fire and an explosion, Nov. 11, damaged the Fairbanks According to press reports the Pennsylvania R.R. will 
Garage, 18 Fort St., Springfield, Mass Loss, $16,000. construct in Wellsville, Ohio, a $2,500,000 repair plant to re- 
. place the present shops. R. Trimble, Pittsburgh, Penn., is 
The Springfield Foundry Co., Springfield, Mass., has award- Ch. Ener. 
ed the contract for construction of a one-story, 100x100-ft. The Sweet Adding & Listing Machine Co., Evansville, Ind., 
rarage. has leased a building and will install metal-working equip- 
The Union Metallic Cartridge Co., Bridgeport, Conn., whose ment. M. F. Sweet is Mer. and W. J. Rodgers is Secy. 
one-story addition has been under construction for some time, According to press reports the Lake Shore & Michigan 
has made changes in the plans and the building will be Southern Ry. contemplates the construction of a new round- 
enlarged from 64x144 ft. to 64x672 ft Noted Oct. 8 house at Fort Wayne, Ind G. C. Cleveland, Cleveland, Ohio, 
The American Chain Co., Bridgeport, Conn., plans to build is Ch Ener. = . : : - : 
three one-story additions. One will be 500x200 ft., the other The Briggs Mfg. Co, Detroit, Mich., will build a_ brick 
two, 50x200 ft. garage at Lueschner Ave. and Grand Trunk R.R., Detroit. 
s a ‘ , ‘ : ' ‘ The Scheidel Western X-ray Coil Co. have purchased a site 
The Winchester Repeating Arms Co., New Haven, Conn., at 737 W. Harrison St., Chicago, Ill. The company will con- 
plans to construct a four-story, 54x105-ft. addition to itS struct a building, 48x100 ft., to manufacture X-ray machinery 
plant. L. W. Robinson is the Arch. sted ‘ ? ‘ an fe 
J. J. Thompson, 1516 Bryn Mawr Ave., Chicago, Ill., will 


MIDDLE ATLANTIC STATES construct a one-story brick garage. A. J. Fisher is Arch. 
= . . " ; Frommann & Jebsen are preparing plans for the construc- 
Keine & Son, Hancock, N. Y., will construct a one-story, tion of a 100x150-ft. building at Fulton and Ann St., Chicago, 
50x100-ft. garage. J. N. Phillips, Deposit, N. Y., is the Arch Ill., for the Latham Machine Co. Estimated cost, $140,000. 
H. H. Newman, Kinderhook, N. Y., is having plans pre- Fire, Nov. 14, destroyed the bridge shop and pattern rooms 
pared by H. S. Maul, Arch., Hudson, N. Y., for a 2%-story of the Chicago & Eastern Illinois R.R., Danville, Ill. Loss, 


and basement garage to cost about $6500. $10,000. : 
The Rochester Monitor Co., Rochester, N. Y., will construct J. W. Heffner and John Borg, of Two Harbors, Wis., have 
1 machine shop and foundry. purchased a site at Barron, Wis., and will build a brick, 52x 
: 60-ft. garage. 
me General contract Ser the construstion of a twe-ster; Fire, Nov. 9, destroyed the garage of T. H. Field Co., Rice 
machine shop for the Le Fevre Arms Co., Syracuse, ? | Lake, Wis. Loss, $6000. 


has been awarded 
The general contract for the construction of a factory at 


Bids are being received by C. P. Baldwin, Arch., 45 Clinton gauk City, Wis., for the Shaw Motor Co., has been awarded. 
St., Newark, for constructing a factory for the Calculagraph Joseph Dresden is Arch 
Co., Harrison, N. J. It will be two stories, of reinforced ‘ 
conerete, 50x100 ft. Estimated cost, $20,000 WEST OF THE MISSISSIPPI 
EK. L. Sanders, 39. Chestnut St., Newark, N. J., plans to Fire, Nov. 11, destroyed the machine shop of Thorestein 
construct a commercial garage at Maplewood, to cost about & Son, Plentywood, Mont. Loss, $5000 
$7000. Alfred Peters, Metropolitan Bldg., Newark, N. J., is : < : 
the Arch. The St. Mary Machine Co., St. Charles, Mo., has awarded 
: , the contract for constructing a machine shop, 100x150 ft 
The Board of City Commissioners, Trenton, N. J., will and a foundry, 70x160 ft. . 
build a garage and repair shop at Sweets Ave. and Humboldt . 
St., for the city water department. Frank Thompson is Fire, Nov. 14, damaged the plant of the Warren Steel 
City Clk. Casting Co., Dorcas and Lyon St., St. Louis, Mo. Loss, $5000. 
The Reeves Cubberly Engine Co., Trenton, N. J., has filed Auto-Mat Tabular Co., Fort Worth, Tex., has been organ- 
plans for an addition to its plant on Varker Ave ized for the purpose of manufacturing printing devices. C 


: ' W. Stanton is interested. 
The Wayne & Mayerly Co., Huntingdon, Penn., will con- 
struct a three-story, 50xS0-ft. garage The Texas Anchor Fence, Iron & Wire Works, Fort Worth, 
: ; Tex., will construct a new plant. 
Mitchell Bros., Philadelphia, Penn., will construct a two- 
story, 51x86-ft. garage and repair shop, at 162 North 224d St., WESTERN STATES 


Philadelphia, Penn., for Jennie Fryman, to cost $11,000. : ‘ 
H. J. Cone, Spokane, Wash., will construct a commercial 


The Briles Agricultural Implement Co., Dover, Del., will garage and machine shop at South 122 Walnut St., Spokane 


establish a plant for the manufacture of agricultural imple- About $9000 will be expended. 
ments at a cost of $50,000 H. W. Cole is Pres 
The Friedman Ornamental Iron Works, 3705 East First St., 
SOUTHERN STATES Los Angeles, Calif., plans to construct a plant at Minerva and 
a , Cheney St., Los Angeles, for the manufacture of ornamental 
The repair shops of the Baltimore & Ohio R.R. Co., Cam- iron products 


eron, W. Va., which were recently destroyed by fire, will be 


rebuilt F. E. Bundy, 2730 West Pico St., Los Angeles, Calif., plans 


to construct a commercial garage and machine shop at Pico 


; Fire, Nov. a destroyed the plant of the Scott Hardware St. and Western Ave., Los Angeles. The building will be 

Co., Sceott, Ga Loss, $7000. $4x120 ft Frank L. Stiff, 721 Grosse Bldg., Los Angeles, is 
Fire, Nov. 13, damaged the plant of the Bender Electric preparing plans 

Elevator Co., Second Ave. and 22d St., Birmingham, Ala N. U. Potter, Orange, Calif., will soon start the construction 

Loss, $500 of a commercial garage and machine shop on North Glassell 
Fire, Nov. 10, damaged the plant of Robinson & Co., manu- 45t. Orange, for M. Eltiste. 

facturer of agricultural implements, Je rs ss ‘ > , 

34000 plements, ennings, La Loss, _ Contracts have been awarded by the Board of Public Works 

San Francisco, Calif., for the construction of a shop building 


for the Department of Electricity, on Golden Gate Ave. The 


Fire, Nov. 10, destroyed the plant of the Southern Imple- 
structure will cost about $15,000. 


ment Co., Jennings, La. Loss, $30,000 
MIDDLE WEST CANADA 

: Work will soon be started on a plant for the Franklin Co., The Bartlett Automobile Co., Stratford, Ont., plans to con- 
Canton, Ohio, for the manufacture of gas radiators J. E struct a new factory, estimated to cost $50,000. Machinery 
McClain, I. M. Painters, H. A. Staley are interested will be required. C. Bartlett, Stratford, is Mer. ; 
The Cincinnati Metal Refining Co., Cincinnati, Ohio, will Fire, Nov. 15, damaged the Commercial Motor Truck Co 
construct a plant on a site recently purchased in the West End Goyean St., Windsor, Ont Loss, $2000. 
_ The contract for the construction of additions to the plant The Alberta & Great Waterways Ry. Co., Edmonton, Alta 
of the Empire Rolling Mills, at Bessemer Ave., Cleveland, Ohio, plans to construct a new machine and repair shop J. D 


has been awarded. Noted Nov. 19 McArthur, St. Alberts Trail, Edmonton, is Mer. 
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EDITORLAI 


SY NOPSIS—The usual process of making an article 
first and decorating tt aflerward ts reversed in the prese? 

case. Th is means that the decoration sheets have lo he 
carefully handled, that the cutting, blanking and forming 
dv s must be made and set ve ry accurate ly and that many 
The 
sily for drying Live sheets between each printing Has 
brought out Seve ral inge nious nie thods, the late st of wh u h 
but heat. 


vweCctCS- 


olher details must have care ful attention. 


1s a continuous proe OSS that not only SU1OS space, 


Tt also hee DS the heat in the OVENS and oul of the shop. 


The increasing use of tin boxes for tobacco, cigarettes 


and other produc ts must have attracted the attention of 
many to the boxes themselves, particularly as they are for 
the most part attractively colored and excellent examples 
of punch-press work. In most lines of manufacture it is 
customary) to do all painting or decorative work after the 


piece has been machined, but this is reversed in the mak- 





Fic. 1. Pressroom 
ing of decorated tin boxes, just as in the case of the tin 
toys and fancy metal goods whi h have been Import dd Su 
largely from Germany. 

The Tin Decorating Co., of Baltimore, Md., 


making 


W hose new 


] 
a specialty 


plant was illustrated on page 887, ar 


of decorated boxes, and as many of the methods are ex- 
tremely interesting, illustrations from some of the de 


partments are shown herewith. 

The first operation in making decorated tin boxes is to 
print the sheets with the desired colors and impressions, 
flat-bed The 


handled In exac tly the same way as paper and ae the same 


this being done on presses, sheets are 


machine. 
stone or aluminum, is 


The printing plate, either of litho 


type of 
to the flat bed 


graphic fastened 


MACHINIST 





964 


Making Decorated Tin Boxes 


CORRESPONDENCE 


of the press and moves under the vlinder which car 


the sheets to b printed 
A group of these machines is show) in iv. 1. which 
looks very much like a regular print vw ofhice 
LITHOGRAPHIC STONES AND PLATES 
The lithographi stone, most of which comes from 


pores Which absorb 1 kk or 


and hold it 


The stones 


Germany, is filled with minute 


other liquid by capillary attraction ready to 


give out when in contact with any material, 


are prepared so that the desired portions will receive the 


ink, the remainder of the stone being moistened with 
water, which prevents the ink going into the pores; the 
Ink In turn prevents the Water trom entering the pores 


ih the desired portions. 
Aluminum plates are now being successfully used for 


this same purpose, the plates being first roughened, o1 


: pebbled,” by being os illated in a shaking device while 


covered with marbles and a little fine beach sand and 




















vo 


| 5 


: 


AND Dryine Racks 

water. The constant rolling of the marbles over the sur 

face, tovether with the water and the fine grains of sand, 
which acts in the same 


produces a fine erained suriace, 


way as the lithographic stone and seems to give equally 


rood results. with possible exceptions for the very finest 


work. 
These aluminum plates have the add tional advantage 
stored, ow 1 to the dil 


of pene much more Casily 


ference in thickness and in weight as compared with the 
heavy stones. 
After each printing, 


the sheets must be 


which means after each color used 


in the decorating, baked to set the ink 


handling for future printings or for making up 


Many devices have been tried for this pur- 


betore 


into the box —. 
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pose, and the system as finally worked out seems to have them and then moved into the drying room for baking. 


nearly reached the limit of perfection. Some idea of the handling system may be had from Fig. 
, — 2, which is also one of the pressrooms on the top floor. 
HANDLING THE PRINTED SHEETS After the sheets have been dried, they are stacked on 
The rack at the left in Fig. 1 is for holding the sheets the small eight-wheel truck shown in the foreground and 


while they are being dried between printing, and is one’ run to any particular press wanted. They are fed di- 
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Fic. 4. Continuous PrIntING AND DryInG 
of the older types. It is a light angle-iron frame, which — rectly from these trucks to the press and again delivered 
at the other end to the drying racks which can be seen 
these wires form the shelves for holding the sheets while at the back. The newer form of drying rack has sub- 
they are being dried. These shelves are conveniently lo- — stituted a different method of cross members for support 
cated beside the delivery end of the press, so that as the 
sheets come off the press they may be put directly into 


acts as a support for the cross wires which can be seen; 


ing the sheets, the cross wires shown having been found 
to require too frequent repairing. 
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As will be seen, the system oft trac king is exceedingly against the car jumping the track w le “ pushed 
simple, consisting of light rectangular commercial steel from the transfer table into the over Che open doors at 
screwed tightly to the maple floor of the room. Switches the left show several loaded trucks ready to be take 
and crossovers are easily installed, and it is but a short out. 
job to shift the track as occasion may demand. By us- While this looks to be a desirable method, it was not 


ing the eight-wheeled double-truck car, short corners can satisfactory to the management for several reasons: It 
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a anmet. 4 
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Fic. 3.) Tue Ovper-Styte Drying Ovens Fig. 5. Upper Part or tHe New Dryine PLAN’ 
easily be negotiated. The whole system works out satis occupied too much space; it required trucks weighn 
factorily. between 1000 and 1200 Ib. to carry less than half that 

a ae welght ol tin plate; and, as the trucks themselves must hye 
Drying Ovens AND Transrer TABui . ' nm 

heated, it represented a considerable waste Then, too, 
The drying ovens and the transfer table shown in Fig. 3 the heat dissipated from these ra raised the tempera 

give an idea of the way in which these are handled. This ture of the shop undesirab! n warm weather. ‘Tl 

shows two transfer tables between two sets of ove ns, each the method illustrated in | | is «ke d to take 
carrying a truck ready to be pushed into the ovens them place. This shows another pressroot vith each press 
ie selves, These transfer tables ar independent Ol ca equipped with an elevating delivery, as can be seen. The Se 


other, but when brought together in the position shown, deliver directly to the elevated platform around the dr 
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Fic. 6. Betr Conveyor ror PuNcCHINGS 


enable a rack to be transferred from one to the other, Ing racks, which are in the center of this wing of th 
hould it become advisable to do so. The runway ex- building, s mii: presses |e located on t other sict 
ends bevond the ovens at each end, the trucks being run 

\ Continuous Drying Rack 


on at either end. and the \W ole ear moved to the ck sire | 


track in the oven. The levers shown control the mov This drving ra irtually a series of huge | 
ment of a central plank which both rises and moves end- chains passing over suitable sprockets at the top of tl 


wise toward the oven door, thus forming an effectual guard roof tower shown in Fig. 5.) These chain racks mo 
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slowly but continuously, first in one direction and then 
the other, until each end of the rack chain has been up 
inside the heating chamber the desired length of time. 
The sheets to be dried are supported on suitable loops, 
which hold them while they are passing up into the heat- 
ing chamber and down again. The movement of the 
chains is timed to dry the sheets suffi lently to enable 
them to be taken off and stacked for the next printing. 
This method obviates most of the loss from the heat in 
the frames themselves, as these are not exposed to the air 
of the room long enough to either cool off or materially 
increase the heat of the room itself. Then, too, the heat 
of the ovens is all considerably above the floor line and 
is retained in the concrete house shown on the roof in 
Fig. 5. 
Tuk Puncu-Press Work 

After the various printings have been made, these rang- 
ing in number from 2 to 20 according to the design and 
he amount of money it is desirable to spend on the 
box, the sheets are then ready to go to the punch-press 
department to be cut and formed to shape. The tin plate 
is printed in the full sheet, thus the first operation Is to 
cut these into strips or blanks to be convenient for the 
punch-press work. These are then handled much as 
would be the case with plain tin, and it is remarkable how 
much punching and drawing can be done without appre- 
clably marring the printing, even if quite elaborate. Where 
sharp corners are to be formed it has been found a good 
plan to slightly warm the sheets before feeding them into 
the forming die. This seems to soften the ink just enough 
to make it elastic and prevent any tendency toward 
cracking or peeling off. 

One of the punch-press departments is shown in Fig. 6, 
where the punchings are carried from machine to machine 
and department to department by the continuously mov- 
ing belt shown. This is guarded on each side by raised 
edges to prevent the pieces going over the edge as they 
are tossed onto the belt from the different machines. The 
lifferent parts are sorted out in this way as the belt passes 
the sorter, in much the same way as slate is picked from 
coal in the coal breakers. 


KEEPING Presses Ser Up 


Needless to say, 
work, largely on account of the material being very thin, 


punches and dies for this class of 


require little clearance between punch and die and need 
extremely accurate setting. For this reason it is cus- 
tomary to leave punching machines set up on jobs that 
come with fair regularity, even though the machine stands 
idle for a considerable time. The value of the machine 
itself is often less than that of the dies, and the time 
taken for resetting, as well as the danger of ruining the 
dies from improper setting, is an important factor. These 
facts more than offset any loss due to the machine, or the 
floor space it occupies, being out of the use. 

The nature of the work also makes it desirable to shift 
machines frequently, so as to bring certain presses into 
their proper sequence. This, however, is not a serious 
matter, as the machines are comparatively light and easily 
moved and fastened to the wooden floors, this being one 
of the reasons for not using concrete. 

These are features which are peculiar to this and sim- 
ilar lines of work, features that are apt to be overlooked 
and to cause unwarranted criticism. 
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A Special Mandrell for Rap 
Turning 


By EK. A. THAN TON 


Work is frequently turned on a mandrel, when some 
other method could be used more quickly and with suffi- 
cient accuracy. The Edgemont Machine Co., Dayton, 
Ohio, formerly turned the parts of their clutches by press- 
ing them on mandrels in the ordinary way, but now use 
the method shown in Figs. | and 2. The work is bored 
out in a turret lathe and reamed to size. The hardened 


*” 
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Fig. 1. MANpreL For Rapip TURNING 

mandrel A is ground a trifle small, so that the work can 
be easily slipped on it by hand. This mandrel is set into 
the lathe spindle, and a driver B is carried in a special 
faceplate. Three clutch members are slipped on the man 
drel at a time. Then the washer C is placed over the 
end of the mandrel and the spring D pressed against it. 
The tail center is then run up, as shown in Fig. 2. The 








Fig. 2. Work IN Piace Reapy ror TURNING 


spring holds the work steady enough for the purpose, and 
at the same time the washer is loose enough to allow for 
any unevenness of the end of the hub. If a nut were used 
on the end of the mandrel, it would not only take longer 
to put on and remove the pieces, but might cock over 
the work slightly in some cases. Two cuts are taken, 
the first to rough off and the second to bring the blank 
to finished size. 








oe 


< 


artical! ods 





Pra 





(call OR. les tts wheat 











a lt 








December 3, 1914 A M KE R I C A N 


The Respee 


By L. 





SY NOPSIS—The 


point, of arranging the speeds of machine tools in a 


necessity, from a production view- 


uniform series is becoming more and more appreciated. 
One important step in installing scientific management 
Carl G. Barth has done 


of th is rede signing and rebuilding than any othe r erpe rt. 


is 1 Spe eding machine 3. more 


From his work the information for this article has heen 
taken. Gear and pulley changes in three lathes are shown 
in de tail. 


the irre gularity of spee ds mn eigh i lath es rect ntly offe re d 


31 lathes are given, and 


The new speeds of 


tn bids are plotted. 
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Fic. 1. GEAR AND PuLLEY CHANGES IN 
, 32-In. Latin 


The bringing of uniformity into machine shop equip 
ment is one of the important duties of the present day 
manager. The advantages of this uniformity are found 
among small! tools, machines, transporting devices, and 
in fact all parts of the shop equipment, of which there 


are many units. From a production standpoint sucl 
It is impossible to plan satis 
different 
kind and size ar 
Only 


when this condition exists in the equipment is it possible 


uniformity is essential. 
factorily the distribution of 
machines unless machines of the same 


work between 


speeded alike and provided with the same feeds. 
to obtain satisfactory results in scheduling and routing 
work from a central planning office. 

Carl G. Barth has done more than any other manage- 
ment expert in this country in redesigning and rebuild 
ing machine tools to bring about uniformity of speed, 
feed, and driving From his work information 
has been drawn for this article. In it 
detail the changes made in the pulleys and gearing of 


power. 
are shown in 


three lathes to bring about the desired uniformity of 


speeds and feeds, There are also shown the new speeds 


of a large group of lathes, and finally, the speeds on 


offered in response to a request 


cight lathes recenth 
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ding of Lathes 


P. ALFORD 


for bids for new equipment. The irregularity of this 


last series of speeds is surprising 


THe NECESSITY OF UNIFORMITY 


The necessity of uniform feeds and speeds has been 
emphasized by Mr. Barth from this viewpoint. He states 
that one of the causes of trouble with premium and piece 
hine shon is the lack of uni- 
hine tools. He 


points out that it is impossible to set rates with fairness 


rates in the average ma 


formity of the feeds and speeds on ma 














either to the management or workmen unless the feeds 
7 
y- > ” 
ea 
a4 : 
+ 
a 4 
r Pp 
( f BELT) 
, 
[= 99 °OS/74 
: 7a" Big 
4 oR 
20 S =/ 2567 
(772 
+ ag7 1987 
A™ MACHINGGT 
a +# A | 
Speed Pressure X Speed Pressure Speed Pressure 
Comb'n Diameter Comb'r Diameter Comb’! Diameter 
1-A 76,300 1-B 19,500 i” 3100 
2-A 64,550 2-B 16,460 2-C 2620 
3-A 51,200 3-B 13.080 =e 2080 
4-A 37,900 4-H 9,750 iC 1540 
SPEEDS 
Speed Spindle Speed Spindle Speed Ppindk 
Comb'n r.p.m Comb’ rp. Comb'n r.p.m 
1-A-S +15 1-B-S 16.2 1-C-S 102 
1-A-} 5.24 1-B-} 20.5 1-C-F 129 
2-A-S 6.55 2-B-S 255 9-("-S 160 
2-A-F 8.22 2-B-I 32.2 2-C-} 202 
3-A-S 10.0 3-B-S8 0.4 +C-8 247 
3-A-F 12.7 3-B-} 19.9 +-C-] 313 
4-A-S 15.9 +-B-S 62.3 1-C-S 391 
4-A-F 20.1 i-B-I 78.7 i-C-I 195 
FEEDS 
Symbol of Amount of Gear or Gear on Gear or 
Feed Feed Screw Compound Stud 
4 1) 02887 O68 
b 0 0330 s4 is 96 24 
‘ 0 O8845 72 
d Oo 0462 80) 64 
‘ 0 O577 aH 
f 0 0660 s4 
g 0.0779 72 P 24 
h 0 0024 i ° Idler 
k 0.1155 is : 
0.1155 O68 = 06 
l 0.132 s4 
m 0 155 72 = 18 
n 0 18458 i » 
Pp 0.231 18 = 
p 0.231 96 & Idler 
r 0. 264 s4 Z 48 06 
8 0. 308 72 
t 0 40960 ™~ 
\ iriple B = Back gear C = Direct 
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and speeds which are to be used are known, and unless 
it is possible to get the right combinations of feeds and 


speeds on the machine in which the work is to be accom- 


plished, 
Mr. Barth is an earnest advocate « 


gression as a means of arranging feeds and speeds in a 


uniform satisfactory series, 


In an article published in the AMERICAN MACHINIST, 
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ig. 2. GEAR AND PuLLEY CHANGES IN A 24-IN. LATHE 


Vol. 36, page 52, he recommends a leading ratio of 2 


and a secondary ratio of the v2, equal to 1.189, as 
suitable for the geometric progression for machine-tool 
speeds. For feeds he recommends the ratio ¥ 2 1.4142, 
though he frequently finds it advantageous to have feeds 
arranged with the same closeness as speeds. With 
skillful designing it is possible to obtain a series of 
speeds which Vary no more than 1 or 2 per cent. from 


a true geometric progression; that is, a careful sele 


tion of gears and gear arrangement permits of obtaining 


i series which S almost ideal li we will] accept the LeCO- 


metre progression, 


CHANGES IN Four Engine LATHES 


Fig. 1 shows at the left in diagram form the pulleys 
and gearing for a 32-inch engine lathe before an) 
changes were made to reach a condition of uniformity. 
The right-hand part of the same figure shows the pulleys 


and gearings after the necessarv changes were made to 


bring about a satisfactory series of speeds. It is worth 
pointing out that this lathe, nominally 32-in., actually 
n. over the shears and that the maximum 


swings 35 
t. 2 in. It will be noticed 


distances between centers is 6 
that the changes in the main line pullevs were from a 
12-in. to a 201%%-in., from a 16-in. to a 26-in. The main- 
line speed was increased from 147 to 235 rpm. The 
8 in. to 24 


countershaft pulleys were increased from 17 
in. diameter, and one set of the back gears were changed 
from 24 and 72 teeth to 26 and 70 teeth. The changes 


a speed are considerable, as shown by the following 


table: 















Speeds, 
Triple 


Gears 


f yeometric pro- 


Longitudinal 1 
Cc 
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ae 
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Speed 


ombination 


-Ato=— 


-A 

\ 
-A 
-A 
5-A 


Spe ed 


‘ombination 


1-A-S 
1-A-F 
2-A-S 
2-A-F 
3-A-S 
3-A-I 
41-A-S 
4-A-] 
-A-S 
>-A-I 


Symbol 


0 
8] 
0 
0 
0 
0 
0 
0 
0 
0] 


m 0 


o 
0 
0 
0 
‘) 
0] 
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New 
Speeds, 
Triple 
Gears 
r.p.m. in, r.p.m 
05 4.15 
3 5 24 
17 §.22 
GN 10.0 
7 12.7 
SN 15.9 
y 4 20.1 
TABLE OF 
ea 
) I 
{ Pay) | 


Amount o 
of Feed Longitudinal 


O1L105 
01289 
01547 
O1717 
0221 

O2578 
03094 
03434 
O5156 
OOTSS 
OOSOS 
OSS4 

10312 
12307 
1546 

1767 


1Q89 


0 01635 
© O25 


loss of two speeds out 
time it will be seen that the extreme speeds have on the 
average been doubled in r.p.m. 


Old 
Speeds, 
{ pe n 
Cone, 
r.p.m 


~1 


T 


the twenty-four. 
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1 


LATHE 


Pressure 
Diameter 
2270 
2035 
1685 
1265 
SSO 


Spindle 
r.p.m 


Gear on 
Stud 


126 


0 0425 
0.0325 

The changes, while simple and inexpensive, have re 
sulted in a much better disposition of the speeds between 
the extremes, without, however, avoiding the practical 
At the same 
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In a similar fashion Fig. 2 shows the pulleys and gear- 
ing for a 24-inch lathe before and after the changes 
were made. Changes were made in both line shaft and 
countershaft pulleys. The cones and back gears were 


not disturbed, nor was the line-shaft speed. This was 
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Fic. 3. Gear AND PuLLEY CHANGES IN A 16-IN. LATHE 


already 235 r.p.m., and formed the basis for the raising 
of all the slower-running line shafts. From a mere re- 
speeding point of view this lathe was not altered, but 
the clutches on its countershaft were inadequate to trans 
mit the power of the belts, and it was therefore provided 
with an entirely new and more powerful countershaft, 


of the Taylor-Barth type, which will be described in a 
subsequent article. The series of speeds before and after 
the change are given in the figure. 

Fig. 3 shows the pulleys and gearing for a 16-inch 
lathe before and after the changes were made, and the 


Old Speeds, New Speeds, Old Speeds New Speeds 
Back Gear Back Gear Open Cone Open Cone 
in, r.p.m in, r.p.m r.p.m r.p.m 
7.76 16.7 853 130 
11.9 20.6 131 160 
12.0 26.1 132 202 
i8.5 32.1 203 248 
18.8 10.7 207 315 
28.9 50.1 318 S88 
29.3 63.4 322 491 
44.7 3 $91 603 
44.9 96.6 494 748 
68.6 119 754 920 


TABLE OF SPEED CHANGES IN A 16-IN. LATHE 
above table gives the original and new speeds. Here 
the line-shaft pulleys were changed, the speed of the 
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line shaft increased from 221 to 235 r.p.m., and th 
back rears changed. The set at the small end of the 
cone had originally 28 and 84 teeth. As changed they 
had 36 and 76 teeth. The pair at the large end of the 
cone were not disturbed. 
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u 
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434 LT 
ms O| trad 
0 < . 
£ } Cro. S > 4 
Speed Pressure X Speed Pressure 
Combination Diameter Combination Diameter 
1-A 6500 1-B x40 
2-A 730 2-B 740 
3-A 1610 ‘-B 5 
i-A 410 i-B 140) 
oA 2440 ~B $15 
SPEEDS 
Speed Spi | i Spi 
Combinati rt ( nat rp. 
1-A-S 16.7 B-S 30 
1-A-} 20.6 1-B-1 1oo 
2-A-S 26.1 2-B-S 02 
2-A-1I 2.1 2-B-1 24s 
-A-S 10.7 -B-S t15 
3-A-I 1 -B-I 38S 
4-A-S ( ' 1-B-S 191 
1-A-} 77.9 1-B-1 603 
5-4-8 o8 6 -B-S 748 
»-A-I 119 »-B-} 920) 
FEEDS 
Amount of Feed Cone Stey 
Symbol Longitudinal (‘ross Used 
1 0 OO7OS8 0 00800 ] 
b 0. O1389 0 O1552 
c 0.02112 0 O2358 


It will be observed that among the old speeds ther 
were many which were almost duplicates of the one 
direc tly above or below. There were really only 11 effee- 
tive speeds out of the 20. 
duplication has been avoided, as shown in the table. 


In the newer speeds this 


These three examples are from the machine shop of 
the Watertown Arsenal. The changes ol Fig. l involve 
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Logarithmic Scale 


Fig. 4. Logaritumic COMPARISON OF ORIGINAL AND NEw SPEEDS oF Trrree LATHES 
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two lathes, and the changes of Fig. 3 involve four lathes; changes were eventually made, this chart practically rep- 
thus the examples shown involve the change in seven resents what was finally done. The largest lathes were 
lathes. It will be noticed in each case that the new provided with adjustable-speed motors, as shown on the 
design gives the new feeds, as well as the factor for chart by the closeness of their speeds. For lathe 6LE 
pressure times diameter for each one of the cone and two propositions are shown; the one above the line re- 
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Fig. 5. Locgarrrumtic DiaGram or 31 ResregpED LATHES 
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hie. | shows th new ana old speeds for three 1708 of while rhe one be low the line snows the almost perfect 
lathes pletted on a logarithm scale. This shows more veometric series that could have been obtained by a 
plainly the differences and lack of uniformity in the change of one set of gears. However, the lathe being 
speeds as originally found, and the improvement after rather old and not well mated to any of the rest, it was 
the changes were made. not deemed worth while to make any changes in the lathe 
Locarirumic Cuart or 31 LATHES itself. 
The logarithmic chart of Fig. 5 represents the original A chart of this kind is certainly an excellent means of 
layout for the respeeding of all the lathes above 18-in. showing up the speeds of any group of machines of the 
swing at the Watertown Arsenal. While some slight same type, and it is much to be regretted that we can- F 
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these lathes before 


However, in subsequent article 


not show a similar chart for all of 
they were respeeded. 
we expect to show such charts from other shops. 

EIGHT 


LoGARITHMIC Layout or Sprep RATIOS OF 


16-IN. LATHES 


Not long since, Mr. Barth asked for bids on a number 
of 16-in. lathes, specifying that the proposals must con- 
tain a statement of the speeds with a layout of the gears 
the information received the 

Fig. 6 is plotted. The lack of 
This non-uniformity exists not 
different 


maker. 


and pulleys. From thus 
logarithmic chart of 
uniformity is apparent. 
only between the speeds of lathes 
makers, but lathes 


It is obvious that such a lack of uniformity is unallow- 


made by 
also between from the same 
able on the same size of lathes intended for identical work. 

To show speeds were deemed advisable un- 
the Mr. Barth has plotted at the 
bottom of this chart his ideal series both for a lathe with a 


This 


what 


der circumstances, 


three-step cone and for one with a four-step cone. 
part of the chart is exceedingly instructive. 


At a mile-a-minute clip the driving wheels of a locomo- 
tive under heavy pressure revolve approximately 250 times 
the trailer wheels under reduced pressure make bout 360 
The “pony” wheels turn approximately 550 and the tender 
wheels the same. 
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Laying Out Large Work 


By Rorerr M. SHERMAN 


One of the most 
is a comprehensive knowledge of the different operations 
the and the 
which it will fill every requirement when finally placed in 
the duties of the 
that 
metal to wit! 


important factors in laving out wor 


through which piece must pass manner in 


It is necessary to understand 
this 


rigidity is required there will be sufficient 


position, 


machine of which piece 1s a part, so where 


stand any shock which the machine is liable to encounter 


A necessary qualification for laying out work is the 
ability to read a drawing accurately and quickly and also 
to detect errors. It ilicient 


of lines be given so that both machining 
) 


is essential that a s number 


assembling 


ana 


may be done with accuracy and dispate! Therefore, be 


fore commencing to lay out a piece of work, 


have a clear idea of the dr a ck 


one must 


wing and ‘finite knowledge 
of just what lines will be 

The 
cylinder in process of laying out in the 
port News Shipbuilding Dry 
News, Va. 

The type of cylinder must « 
method of laying out, thou sential features of the 
the all case When the 


brought from the foundry, they are 


required, 


accompanying illustrations show a low-pressure 
shops of the New 


and Dock Co.. Newport 


letermine principally the 
oh the es 
evlinders are 


process are Same mn 


generally taken to 











7 - 











é 
5) 








Fic. 1. First Settine ror Marxine or L. P. Cytixper Castine 
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the pickling tank and are there immersed in a solution 
composed of one part sulphuric acid and eight parts 
water. This is done for the purpose of cleaning off sand 
and scale. They remain in this solution for a period of 
24 to 48 hr., and are then placed in a tank of fresh water 
for 24 hr. From this they are taken to the machine 
shop and placed on the surface table for inspection, They 
rest on 10-in. parallel blocks A, which permit the use of 
short screwjacks B under the flange, by which the cylin- 
der can be adjusted with ease and celerity. With a hand 
hammer and a candle all ribs and flanges are carefully 


tested for shrinkage eracks : also a close eXamination 1s 
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namely, the feet, the slide-valve face, the stuffing-box and 
the flange that joins the intermediate pressure cylinder. 
It must be ascertained whether there is ample metal 
for bolts and sufficient clearances. To arrive at this, the 
mandrel, which is rigidly set central, is brought parallel 
to the surface plate. Crosswise, the centers of the feet are 
brought parallel to the plate. The center line of the feet 
is then compared with the center of the mandrel and the 
distance, if any, the feet are out. From the mandrel to 
the center of the valve-stem stuffing-box is measured for 
center distance. ‘To determine if they are in line ver- 
tically, a large square is placed against the mandrel F 





" 
: 


> 
‘ne a’ 


Fig. 2. Seconp SeTtinG ror MARKING oF L. P. Cytinper Castine 


made for defective metal and to ascertain if all connec- 
tions and flanges conform to design. 

The laying out requires two operations, owing to the 
fact that the surfaces have to be machined before the last 
part of the work can be done. 


PRELIMINARY Layout 


If the examination shows that the casting will fulfill 
all requirements, a cast-iron mandrel, made expressly for 
this purpose, is placed through the center of the bore and 
set central with the outside walls, so that when the cyl- 
inder is finished a uniform thickness of metal will be 


obtained. There are other important considerations ; 





with its sides close to the face of the stuffing-box. Then a 
block gage, the length of which is one-half the diameter 
of the mandrel, is placed against the square, and with a 
scriber a temporary line is drawn across the face of the 
stuffing-box J and the flange (C that joins the inter- 
Both are then measured to 
determine if the lines are central. 

Should there be a dis repancy to the extent that the 
flange would machine too thin, or be too far out of center 
to mate well with the flange on the intermediate pressure 
cylinder, or if the feet D or the valve-stem stuffing-box / 
could be more centrally placed, then by slightly shifting 


mediate pressure cylinder. 


the mandrel F, or raising one side or end of the cylinder, 























es 
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these defects are divided up. llowever, great care should Lest We F o1 get 
° ° ah > 
be exercised in averaging up the cylinder, and only those 


skilled in this line should be entrusted with the work. By Frev UH. Coivin 


After the cylinder and mandrel have been adjusted it is peohably impossible for me to cive a ainsi Fact 
to the best possible advantage and are level with the sur- hat has not already bee yublished revard to James 


face plate, lines for machining can be drawn. As the Watt and his contemporaries. Yet there at 


! ( e¢ certall pom), 

axis of the mandrel now coincides with the true axis of — y-)j ear. me ter oie whi 
\ r ‘ oO ) SO close ty) he oundatio ) meh 

the cylinder bore, the mandrel is used as a starting pont modern machine shops and methods are built, that the 
for all measurements. One-half the diameter of the man should not be forgotten It is so easy to forget that repe 

drel must be deducted when measuring from it. Siiians aeseein tm ten enantio ok Geen 


When all the necessary lines have peen drawn. the ( yl- It lithic ult | 1 tw re that modern tactories tk 


inder is taken to the boring machine and carefully set ame poss byl ONLY throu thre id nto the steam en 
to the lines and bored to dimensions given on the draw vine of Watt Althouch others had drean reams and 
ing. Then it Is placed on the planer and Ly dale hined true cVel Worl ed it tly proble n with more ol I - ShHCcess if 


to the bore. It is now ready for the final layout. remained for him to make it ; reial re: v fe 1) 


FinaL Layout use of industry. Not that all credit belongs to him, at 


— ° . . ' mare T } ) \ ) na? } \ } ] Onpment 
The cylinder is again placed on 10-in. parallel blocks ™ than {to any one man in al eat developm ’ 

‘ . . ' ( \ =i) ¢ ito. 1) \ Tal ov i? » } | ’ ; 

A, as shown in Fig. 1, and the mandrel accurately set ‘ atied Invention owes its ess to ma BRUS 
But just as we svmbolize any ereat movement bv on 


to the bore. If the planing has been done correctly, the 
mandrel will be found parallel to the plat nless the 
feet D, Figs. 1 and 2, are machined square with the bore, 
trouble will be experienced when the cylinder is placed We do not realize how heavily the early mechanics wet 
in position. The mandrel is equipped with thrust col | 


lars and a bearing at each e1 


J the er, which pe 
mit it to rotate without end play. The straight-edge / ould make engines which wo run at all 
is clamped to the mandrel F. as shown in Fic. 1. and the Rea ow ! h we dep evelopments o 
face of the feet tested by swinging the mandrel around e Watt « even one who t nect to the awed 
and calipering between | straight-edge and different eelings W 1 attend hero worship rressed when ln 
points. The center of the mandrel is again found and a sits the Soho district, the scenes of Watt's first successes 
durable center line seribed across the flange and the steam engineering Che Soho Works still stands just 
leet for present and future use in lining up. outside of Birmingham, and nn nite of later addition 
Templates made of sheet iron about 1% in. thick are ( the old landmarks are still to be found The 
used for laving out holes in the feet. Thev are machined stone shop ha Phen \ inpterraneal alleries Ww ch have 
to the drawing Size, except the corners which are left ot been sat actori accounted for These extend for 
square and drilled to size. Center lines are draw} NCTOSS irds and probably connected the « Terent buildings 
at right angles on both sides, The templates are held ‘ eudal fashion. ly ! COO! revent tre DASSA rE 
to the cylinder feet by thumb clamps, and the center line i suggest either defense against iolence or else safet 
made to coincide with the center line on the feet. With a or cherished drawings or patter The building is now 
block gage, or steel rule, the exact distance from the ce for castings and similar storage by the Avery Co., 
ter is determined ly measuring from the mandrel. THloles aKkers of we ales 
are then scribed from the templates, and vertical lines = 
iis IRST (yAS INK 
extended across the edge of the flan ve, These template 
are used also in laying out housings for the cevlinders, llere, too, is the first gas tank, or reservoir, for use 
A wooden block G, Fig. z, 18 placed in the cored hole ilnination his wi mit b Watt’s superintend 
for the valve-stem stufling-box, and the center determine ent, George Murdock, and used to t the former’s hous 
by measuring down from the mandrel and by measur nearly a mile awa In general the ck very similar 
ing crosswise from a try-square placed against the man to those \ se, altho turally mucl 
drel, with a block vage one-halt the diameter of the man smaller 
drel. Circles are then drawn for boring. -umor. if not history. records that the heirs of Boul 
To obtain a center line on the face of the flange ( for — to id his name removed from th: 9 as not to hb 
determining the pitch lines for bolts. a large try square al wav connected wit t ‘ ol mpreciative 
is placed at each end of the cylinder against the mandrel, of the fact that there was mor n developing f 
and the straight-edge // is clamped on the face of the steam engine than in any of 1 entlemanly” activitl 
flange, one-half the diameter of the mandrel away from with wh thev preferred to ty 
the try-square, and a line is seribed on the face of the W hye the Soho Works w; old some vears ago. Sit 
flange and across its edge. George Tangve, of the Tat ee td... boueht the office i 
The cylinder is then placed on its feet, as shown in Fig. ts entirety, so as to get t tluable corresponden 
2, and from the center line already drawn, the pitch lines drawings, notebooks and ap es of Watt. Incident 
for the bolts are laid off eq al distances on each side. A ally. he lives in Watt’s house a as preserved the worl 
length rod 7, which has been previously spaced, is clamped shop, or study, just as it was left. This he generous! 
to the cylinder flange as shown. With a surface gage shows to anyone who |! enuinely interested 
the spaces on this rod are transferred across the face of In the collection is the model of the locomotive whicl 
flange. Wher they intersect the other lines, centers are Georee Murdock built away back in 17814, long before 


punched and circles for drilling are scribed. As a check, Stephenson thought of the locomotive as a_ possibility 


rawn wherever it is feasible Best of all. it ran. and so successful that it frightened 


proof lines are d 
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the villave preacher almost out of his wits to see 


instrument of the devil coming dow: 


him as he came to call. 
HANDLING Murpock’s Mope. | 


lt was with as near to a feeling of awe 


the walk to 


HCOMOTIVI 


as I ever ren 


this 
meet 


en 


wr experienc that | took this same model in my hands 


and examined the evlinder, the boiler, t 


the rest of it. | recogni ed that it was 


runner in essential details of the mode 


somewhat disheartening to learn. th: 


a suc essful 


n locomotive. 


it the man 


he wheels, and all 


bore 
lt 


tacle in the way of its development was James Watt 


A pioneer himself, he practically forbade Murdock 


1g it} 


pain of dismissal, from contimun 
ol t 


higher pressure of steam necessary, al 


e locomotive, lis reasons beimg thi 


more money in the stationary-engine bu 


It also vives a sort of thrill to hand| 


Tire develom 


it tv opposed 


d that there 


SIness, 


e Watt's orien 


On 
nent 


Thre 


Was 


al 


own 


letters ane otebooks, to see his deductions nh tits 
handwrit to realize that whet ey were made, 
over 12) Cal the steam engine was a novelty. 

llere we nd his record of an engine supplied to 
Barclay & Perkins Brewery, of London, the orde: 
given on Apr. 17, 1786. This had a 24x72-in. evln 
and made 18 strokes per min. It was guaranteed 


ZOOU Dbl. of water per day. 


DETERMINING rill TlorsEPOWER UNI 


The cuaranteeing of the performance 


the terms of varvine kinds of work did 


} 


factory to Watt, and 


1 


it was on this eng 
} 


power unit. Taking the heavy draft ho 


of the engu 
not Drove si 


ine that he n 


eon 
itis 


ade 


the experiments which led to the adoption of the horse 


rses OL the brew 


ery, he experimented with their ability to pull given loads 


and to lift definite weights, and from this worked out th 


well known horsepower unit of 33,000 ft.-lb. per min. 


MACHINIST Vol. 41, No. 23° 


Most of us may have known all this and more, but how 
many of us remember it or give Watt and Murdock a 
passing thought in connection with our everyday work ? 
Let us not attempt to stimulate hero worship in any way, 
hut an occasional thought of the pioneers may add to our 


own inspiration. 


Fixtures for Boring and Mill- 
ing on the Lathe 


The illustration shows a very convenient boring and 
milling fixture used in one of the shops of the Studebaker 
Corporation in connection with a converted lathe. This 
is used in making the engine bases for four-cylinder cars. 
(ne of the bases is shown in front of the lathe bed. 

The fixture consists of a bedplate A, which is gibbed 
to the lathe bed, and which has mechanism to allow the 
operator to feed it along the bed in exactly the same way 
as the regular lathe carriage. The engine base has been 
previously bored for the crankshaft. The end bearings 
are centered by means of the bars B, the handw heel // 


Serving to clamp the chngine base in plac Sw hile it is being 


One « e boring bars is shown at (. The bars are 
held in quickly detachable holders, so that they can be 
readily interchanged. Some of the other tools used are 
shown on the lathe bed at #. The upright D forms an 
outboard bearing for some of the boring bars while a 
hole is being bored at G. After this is bored, the outer sur- 

we of the casting is faced off by means of the large mill- 
cutter #. This is driven through reducing gearing 

by an independent belt and pulley. The milling head is 
mounted on a ecross-slide, so that it can be fed across th« 


face of the part to be milled. 














FIXxtTvUnri 


FOR BorineG 


AND MILLING ENGINE BasgEs 
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MakKing Serrated-Toothed Knives 


By 
SYNOPSIS—The making of serrated-toothed knives ts 
an interesting process and furnishes a number of rather 
unusual mechanical features. The method of etel ind fie 
firm name or trade mark on the b lade Ss is probably one 
Nl iid aS User 


2 : ‘ 
of the simplest and best knowns: al a the 


by most of the saw and cutlery makers. 
of the wire handles of the blades by 
into holes or dovetails in the blad: S, forms a quu }: and 


The attaching 


pPresstng the metal 


secure union, 

# 
There probably is not a man, woman, or child big 

enough to note things, who has not the serrated 

toothed knives with the thin, flexible blades, used for 


cutting bread and cake and the like. The name “Christy” 


SCCTI 


is as inseperably connected with knives of this type as 


are the teeth. 


I 


Years ago, when I first saw one of these 


A 
AMMA 


HINIST 


SAMPLES OF THE Propvucts 








ONE OF THE DourLe-ENpd AUTOMATIC 
MACHINES 


Fia. 3. 








SERRATING 


ETHAN VIALL 


nf 
but 


Visit to the fas 


wondered how the serrations were made, 


r knew positively until a recent 
Christy Co., F 


opportunity to see for myself 


tory o the Knife remont, Ohio. attor 
snown nm 


the 


ew of the knives made in this factory are 


ig l. Three kinds of handles are here shown, 
heavy wire, the riveted wood and the pressed-on wooden 

und At the right is a kitchen spatula used for turn- 

yy Crys, fish CURES, and SO Ol. The LWo left-hand SHivVes 
are s« rrated on one side ¢ the eave onliv, bul thre other 
two are serrated on both sides « Live edge, and ar own 
us center cuts, 

POLISHING THE BLADES 
= ( ! ades used ure made ¢ il ( rade ¢ ! cible 


cast steel and, as a rule, are received from the steel 











Fig. 2. BLape-PoLiIsuInGa Wire, AND THonper 




















982 AMERICAN 


panies cut approximately to shape, though some of the 
blades are stamped out in the shop from long strips. The 
dovetailing, punching, shanking or other forming for 
the holding of the handles is done in the shop in small 
punch presses. 

While automatic machines of various kinds have been 
made for polishing the blades, none seem to do the work 
as well as the hand process. The reason is that various 


clements enter into the work that the automatic can- 
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Fig. 5. Tue Biuape-Ercuing Apparatus 


not successfully meet. As a result only hand work 1s 
done in this factory. The tvpe of wheel and holder used 
for this work is shown in Fig. 2. One cnd of the blade 
to be polished is clamped as shown at .l, by slipping it 
under the end of the clamp / and pulling back on the 


handle ve The polishes then sprenas a little “Lop os 


from the pile D on the blade and presses it up against 
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Fie. 7 Rop-Exnp Rounpinea Macuint 


the underside of the wheel, working it back and forth 
iis needed, Kach blade 13 
with No. 120 emery; 
third with “coloring” for the plating process. 


polished three times: First 
second with No. 190 emery, and 
After be- 
ing plated it is given its final buffing. 

THe SERRATING MACHINES 


The teeth or serrations are not cut with a mill, but are 


ground out on double-end automatic machines set in long 
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rows, one man attending to several. One of the machines 
is partly shown in Fig. 3. Two knife blades are placed 
at A and #B and then clamped into their respective vises 
by means of the two handscrews shown in front of each, 
The carriages feed to the left, and the narrow wheels 
erind the serrations as the blade edges feed across the 
faces. The automatic carriage feed is simple, being 
driven by gearing from the back, and need not be de- 


scribed in detail. Automatic stops are provided to throw 














Fic. 6. Two Meriuops or ArracuiIne KNire HANDLES 


off the feed at the end of the cut. The movement neces- 
sary to make the machine grind the knife edges wavy 
instead of straight as they feed past the wheels is ob- 
tained by means of serrated steel master-strips screwed 
to the underside of the lront edge of each carriage, as at 
ar. As the carriage feeds along, these serrated strips 


ride over pins like /), causing the upper part of the car- 




















Fig. 8. Minuinag tHe HANDLE Stots 


riage, which is hinged next the wheel, to rock, and the 
Adjustment to or 
from the wheel is made by means of a cross-screw like EZ. 


knife blade is ground accordingly. 


In Fig. 4 a knife blade before it is ground is shown at 
A, and a serrated one at B. Two of the serrated master 
strips are shown at C and )). These are so made as to be 
easily changed for others, so that any “pitch” desired may 
be eround Ooh a blade. After the blades are ground, 


considerable burr, or wire-cdee, is left on them bv the 
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grinding wheel. This is removed by running the blades 
over a fine-toothed mill by hand, 


ETCHING THE NAMI 


The name “Christy” is etched on one side of the blade 
aimost as fast as it could be printed any other way. A 
blade is laid on the printing device at A, Fig. 5. Shel- 
lac is brushed over the place where the name is to be. 
A cloth pad at B is kept saturated with a solution of 
potassium hydroxide. An ordinary rubber stamp with 
the required lettering on it rests down on this pad as 
on an ink pad, The operator takes hold of the handle C 
and pulls it toward her, bringing the rubber stamp down 
on the knife blade where it is covered with shellac. 
Where the letters of the stamp press the potassium into 
the shellac, it eats through to the steel. The blade is 
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before and after being set. The shank of the blade has a 
good sized hole punched through it near the end. The 


ferrule is slipped on and then a piece made from 


Is Lorced oO Thess ure then 


doubled-over half-round stock 
pressed together in a small press, so that some of th 
doubled-over stock 1s forced into the punched hole in thi 
shank. This upset acts like a rivet and prevents the 
piece from pulling off. Cement is then put in the hole 
In the wooden handle, and the prepared shank pushed 
nome, After the cement has set, the blade and handk 
an be separated only by breaking the handle. 

] lace: that at DD 


the wal the blade Is doveta ed to hold if These dove- 


The knife at C shows a wire 


tails fit in slots in the handle and the metal is pressed 
own into them in a small press, locking the parts secure- 


lifferent kind are 


1\ together. Some ol the bDiades ol a 
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Fie. 9. Tue Hanpie-ForminG Device 


Fic. 10. Tre First BENDING OPERATION 
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Fig. 11. Tue Finat Benpina Posrrion 


then laid on the supports at the right and nitric acid 
applied to the lettering. This attacks the steel where 
the potassium has eaten through, leaving a beautiful 
etching of the design made by the stamp. The blades 
are next rinsed off and carefully wiped to remove all 
traces of the acid and shellae. 


Tue Knire HANnpDLes 


It was previously stated that three types of handles 
are used. The riveted-on handle has nothing of interest. 
The two examples 


A and B show how the pressed-on wooden handle looks 


The other two are shown in Fig. 6. 





not dovetailed, but have ly nehed in them = into 
which thre metal of th Tieetee - forced, \t Ie Is a 
slotted hand hefore t - bent 


The first operation on wire handles is to eut them to 
leneth. The ends are next rounded nicely in the ma 
shown in Fig. 7. The short rod is placed in the 
ough the guides B 


The clamp and rod are then pushed in and the inner 


] 
cnil 


with one end th 


handclamp at A, 


end of the rod is milled round by a hollow mill at C. 


The rod is then reversed and the other end rounded, 


Next the slots for the blades are milled as shown in 


i} 


a , ~ The rods are slotted ol ol end. then re Crst 
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in another similar fixture and slotted on the other end. 
In the latter fixture the ends of the rods fit into guides 


with small pins in the top which locate the slots already 


milled, so that the slots in both ends will line up prop- 


erly. 

The handles are bent into a number of shapes, but all 
re done in practically the same way, only different forms 
being used. They are formed in the type of fixture shown 


n Fig. 9. Here the rod is placed as shown at A and 


ihe master form at B. The handle ¢ then brought 
over as shown in Fig. 10. It will be noted that the 
handle is hinged but that the two parts are held in line 


This 
thumb-piece 
hook, 
an eccentri 
and the 
joint 


Is done by 
DP). As 


shown 


during the first bending 
a latch operated by the 
the right, a 
the 


how 


operat 1On, 


means of 
the handle 


previous cut, 


Is pressed down on 
catches over 
The 

The 


triangular 


in the pin of 
at the 


hand 


hinge joint. latch Is released 
eccentric at the hinged 
piece BH, Fig. 11, 


the foot lever is pressed, 


about the 


li ver reverse dl. 


now forces the downward 


as shown. At the same time 


compressing the parts all master form and 
] 


completing the bend. 
One of the small handpresses used to low k the handles 
onto the s shown in Fig, 12. 


used so as to press down the metal of the 


Formed dies are 
handle at the 


! 
blades 


prope Po oprace, 
Suggestions for Shop Furniture 


By Ernest ScHWARTZ 


Fig. 1 


this 


work-stand shown in 


The 


will appeal to the manufacture 


construction of the 
r who wishes to build 
made of 
together 


instead of buving it. Beine 
No. 18 gage, held 
and cast-iron flanges, 


orm of furniture, 


riveted sheet-iron 


1p bolts. 


trays of 
it ol- 


added 


sections of gas pipe 


ers no difficulty of construction and presents the 


low cost. 


available often prohibits the use of separat: 


advantage of 


The 


space 


work-stands and cupboards at the same machine. A 
method of combining the two is shown in Fig. 2. This 


combination, 
lathe, the at- 


construction affords an 


When a stand of 


INCNPCLsrVve 


this type is used at a 





achment shown in Fig. 3 will prove of value. It insures 
a definite place for the smaller items of equipment, which, 
ys Bolt 
5 5" Dine 
ge Mpe 7s 
$USS di: 
C1. Flange we 
‘ eS 
Detail X ~ , 
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are very likely to be lost or-injured by careless 
In the plant in which this form of tool board 
item is made evl- 


otherwise, 
handling. 
is used, the for 
dent by painting the board black while the tools are in po- 
sition and then removing them and filling in the shape 
of the 

Calipers, 


proper position each 


tools with red. 
instruments 
contact 


other 
through 
the 
This Is simply a wooden bloe k arranged to hook 


micrometers and 
likely to 


protec ted by the 


scales, 


which are become damaged 


with metal are use of device shown 
in Fie. 4. 
over one edge of the tray upon the work-stand and is re- 
cessed to provide a space for holding the instruments. 
Blueprints, as a handled carelessly in 
the shop, being laid upon the trays of work-stands, or In 
other convenient, but undesirable, The construc- 
tion shown in Fig. 5 overcomes this difficulty by keeping 
the prints flat and out of the way. They 
the frame of the work-stand by means of spring clips like 


rule, are rather 
places, 
are attached to 


that shown in Fie. 6. 


A Work Rack 


The illustration shows a rack devised by the Gisholt 
Machine Co., Madison, Wis. It is made of wood, with two 
inclined planes and suitable guides for the rough and 














A Work Rack 


turned’ blanks. The inclined planes slope in opposite 
directions, so that the rough blanks will roll toward the 
operator and the finished ones away from him. This 


makes it easy for the operator to handle the work, whil 
a helper can place the rough blanks in the rack and remove 


the turned ones. 
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A Shop ,of Light Construction 


FOREIGN 


SY NOPSIS—NSingle-thickness walls have not proved su 
cessful in this country, possibly owing to the extremes of 
lemperature in many sections. In this shop the large en 
walls are only Ly, in, th ick and the inside of the building 
is of light steel construction, yel it is standing up well and 
SCCULS lo meel all re quire ments, 

The construction of the Benson works of Edward Wil- 
liams on the cutskirts of Birmingham, England, embodies 
a number of One of these is the 
fact that the walls are but 41% in. thick, the 
width of a single brick. This can be seen in Fig. 1 by not 


interesting features, 


in all Cases 


ing the top of the gables and comparing them with the 


adjoining shop on the left. There is ample room for ex 


tension on the right, as this wall consists at present of 
corrugated sheet iron. 

Instead of the saw-tooth type ol roof, the lower portion 
glass, and there are 


the roof. ‘The other 


of the slant on one side is made of 


ventilators along the high points in 




















Fic. 1. A Britisn Suop or THE Newer Tyre 


CORRESPONDENC! 


angle of the often left plain, although there ar 


root is 


skylights for some departments, as can be seen in Fig. 4 


To prevent any movement of this thin wall, the method 


ot constructing the building itself is designed to act as 
a brace end to end. There is a gallery at on 


An thre Fig 


Be whi h shows the rows ol double channels running fron 


from 


end. idea of construction can be had from 


end to end of the building, and supported against sag by 
the comparatively light, flat bars, which practically Sls 
pend them from the roof trusses. ' 


This gallery, as shown in the 


solid 


foreground, has a 


floor, which also acts like the deep web of a beam, brac 


ing against end movement of th muilding. A caretu 
study of this view will vive a rood idea ot the ve neral con 
struction of the building. 

BALL Bearing ror LINE SUAFTING 


More details of this construction are shown in Fig. 5 


in ball- on 


This also shows how the line shaftu Is uliy 

roller-bearing hangers, these hangers being so designed 
is to accommodate themselves to any movement of th 
shia This is a corner of the department where transmis 
sions for light cars are assembled, the worm-driven rear- 


axle NoOuUSINYS, together with the drive-shaft tube, being 
shown in thi 


Another 


where the 


foreground, 


view, Fig. 4, at the end of the shop, shows 


heavy machinery is manufactured for their owt 


also how crane-ways are run across the end, 


use, and 
these being supported on the same vertical columns which 


] 
lent dis 


f trusses, This shows the 


support the roo exce 
tribution of light from the roof and also the method of 
artificial illumination by large tneandescent lamps sus- 


pended over the crane-way. 


Fig. 5 shows the gallery Irom the 1.owel floor hiileating 
how it is supported by I-beams and how it forms a still 
horiz ntal beam or truss, This also shows the me thod ol 
suspending countershafts by cross members between the 


longitudinal channels, and liso The overhead heating 





eee? 





Fic. 2. GaALuery FiLoor anp Licutr BracinGe Supports 
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Fig. 3. Line-SHArT SUPPORTS BRACINGS 


AND 
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UN, 
pipes, which are all drained to the waste pipe across 
Liv I 
Tue NickreLt-PLATING Room 
This same lighting method is shown tn Fig. 6, which is 


a part of the nickel-plating room, this view also indicates 
the amount of light obtained by this method, and its 


distribution. This can be seen by the fact that, al- 


though taken in the middle of the day with the light 











AND CRANE-Ways IN HEAVY 


DEPARTMEN' 


LIGHTING 
CHINERY 


Fig. 4. 





Fig. 6. Ligur 1 THe Piating Room 


streaming directly downward, the space under the peak 
of the roof is perfectly lighted. The skylight is In one 
angle and the plain roof in the other. 

Mr. Williams has found the electro-cleaning of parts 
before plating to be successful as well as e¢ onomiecal, when 
it is properly done. The cleaning materials are caustic 
oda and sulphuric acid, the best results being obtained 
v using iron as an anode and putting the work to be 
He also uses a heavy current of 
His theory is that this 


leaned on a cathode. 
100 amperes at about 10 volts. 





Ma- 
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tries to deposit iron on the work and in so doing punc- 
tures or breaks up the film of oil which covers it. He 
then reverses the current, which throws off all scale and 
oil, leaving the part perfectly clear for plating. Ball bear- 
polishing stands and similar ma- 


ings are used on all g 
chines. 

A modification of the lighting scheme is shown in Fig. 
Ilere the 


side occupy nearly the entire half of the roof, while sky- 


a. a portion of the stockroom, windows on one 
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Fig. 5. OveRrHEAD Bracina AND CouNTER- 
SHAFT SUPPORTS 
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A VIEW IN THE STOCKROOM 


Fia. 7. 


lights are also cut in the other side. This is, however, 
one of the older portions of the plant as can be seen from 
the wooden roof trusses and the construction of the side 
walls. 

Incidentally, this view shows that the old push bicycle 
has not gone out of date, and it also gives a good idea 
of the variety of firms supplied with.such parts as these, 
each design of sprocket means a different machine, and 
these are only a few of the styles carried in stock in this 


factory. 
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Making Light Metal Parts with the 
Oxyacetylene Torch 


By Roper 
SYNOPSIS—The making of gear quards, which are 


,/ 


made of three parts welded along the seams, is a usefu 


application of the welding art. Two sizes of tanks, which 
are made in a similar manner, are shown. In the manu- 
facturing of steel furniture, welding is now being used 


extensively. Fixture s for ho ding CU SCC hions for de Sh'S 


and tables to enabl que hk and accurate results, are shown. 


Steel cornices are united alona the corner joints by this 
method, and the vise-jaw fixtures used for this work are 
shown and de serthed. 

lhe method of fastening joints of light metal with 


rivets is gradually being superseded by the oxyacetylene 
The Westinghouse Electric & Manufacturing Co.. 
Pittsburgh, 


torch. 


Kast Penn., are now making a number of 


parts by this method. 
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Fria. 1. Wetpep Transrormer TANKS 


\LAWSON 

Fig. 1 shows a welded transformer tank, the sheets 
of which are fastened by welding These sheets are first 
corrugated on a punch press to the correct contout! 


The edges of the sheets are then united to form the tank. 
using a specially designed welding machine, which holds 
the edges firmly while the torel iided along in 
straight line at the correct speed Che distance of thi 
flame from the seam can be adjusted by the operator 
so that a perfect weld may be obtaine 
MAKING A GEAR Casi! 

In Fig. 2 there is shown a set of parts for making 
a gear guard. ‘The sides A and B are first made to th 
correct size and the opening to ut the shaft cut out 
The side B is then bent to form thi Hane Sat each end 
The three parts are welded afterwards along the seams, 
as shown in Fig. 3. This method produces a= strong 


neat guard, which ts also oil-tight. 




















—EEEE 


Kia. 4. Part ror Larner Cir Wenpep Cir 


CUIT-BREAKER TANK curr-Breakern TANK 

Fig. |! shows a set ol parts used for making a lara 
cir uit-breaker tank. The shell A is made to the correct 
leneth and width and the openings P cut out It is the 
formed to the contour as shown. The end plate C is also 


blanked out and formed to the correct shar The lon 
citudinal seams DP) are made with the welding torch. The 
end rolate Is nent placed Hite the i Wit its OlleCUuVE 
surface tmmward and the two parts weldes bial the sean 
One of the finished welded tar show | ) 
MAKING SMALL ‘TANKS 

In Fie. 6 there are shown the deta or mia I 
a small cireuit-breaker tank Che shell of the tan 
made in a manner milar to that of the irve tank ce 
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Fic. 2. ELEMENTS OF GEAR Guarp 


Fia. 3. Tue Wi (JUARD 


LDED 














al 
X. a7 


GHINISS 








Fig. 8. Wetpinc Drop-HEaps 

difference is that for this tank the 
The end plate B is then 
Fig. 7 shows 


The welded 


scribed. The only 
seam A is flanged before welding. 
placed into the shell and the seam welded. 

the welded. 
cross seam and end seams may be seen at A. 

The Art Metal Construction Co., Jamestown, N. Y., 
is also using the torch for making many of its prod- 
ucts, some of which are here shown. 

In Fig. 8 there is shown the operation of welding 
drop-heads for file cases. These are made of sheet steel 
No. 20 gage. Some of the formed parts ready for weld- 
ing may be seen at A ard one of the finished welded pieces 
at B. The operator is shown welding one of the side seams 
on a drop-head. 


one of tanks which has been 


Disk Lees 
welding desk legs is shown in 
the leg is first cut to length 


WELDING 
for 
to make 


The fixture used 


Fig. 9. The 


> sheet 
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Fig. 7. WerLpDED Crr- 
cuIt-BrEAKER TANK 


Fic. 6. Parts ror SMALL 
Circurt-BREAKER TANK 
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Fig. 9. WELDING FIxTURE FoR Desk Leas 


and formed to the desired contour. The formed sheet 
is then placed on the arbor A and the handle B, acting 
through a cam, raises the leg in the welding position. 
The cam handle C is then drawn over, which brings to- 
gether the two blocks D, thus holding the leg securely 
against the arbor. The longitudinal seam of the leg is 
then welded. One of the welded desk legs is shown at EZ. 

Fig. 10 shows a safe cabinet which has been built 
up by the welding method. The steel of which this part 
is made is No. 14 gage. The size of the cabinet is 68x 
37x24 in. The sheets after being cut to the various 
lengths are formed into their desired contours. The four 
corners A are then welded with miter joints. The cor- 
ners are filed or ground smooth when the cabinet is ready 
to be finished. 


WeLpinc TasLE Lees 
In Fig. 11 there is shown the fixture for welding 
table legs. The sheet steel, which is No. 14 gage, 


after being cut to the correct length, is formed to the de- 
sired rectangular shape. The formed section is placed 
on the tapered square arbor A when welding. This arbor 

held at one end by the clamps B. The upper part 
of these clamps are attached to the base of the fixture by 
bolts passing through springs. 

When it is desired to place a part into the fixture for 
welding, the handle C is pushed down. This handle con- 
trols a cam which may be placed in contact with the 
outer end of the arbor. When this cam is thrown out 
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Fic. 11. Wenprna Frxture ror Tasie Lr 
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of contact, the arbor will drop, pressing down the spring 
at the opposite end of the arbor. The formed section 
may then be placed on the arbor and, by raising the 
handle C and putting the cam in contact, the part and 
arbor raised and held rigidly for the welding operation. 
The fixture is fitted with a hook D, which is used to 
cuide the welding torch so that an evenly welded seam 
may result. The hook may be adjusted for height, 
should it be so desired. 


WELDING CoRNICES 


The fixture used when welding a cornice is shown in 
Fig. 12. This is for a 4-in. cornice made of No. 16 gage 


steel. The jaws A are made with their inner surfaces 
to conform to the shape of the cornice sections to be 





Fic. 12. Cornice-WeLpInG FIXTURE 


a i S| 


= ae 





Fie. 14. Wetpinc Door FraMEs Fia. 


welded. The jaws are operated with the handwheels B. 
When the two sections are in position and the jaws tight- 
ened to hold them securely, the joint is welded at C. 

Fig. 13 shows two cornice-welding fixtures. The fix- 
ture A is used when welding the 6-in. cornice B, and the 
fixture on the right when welding the smaller cornice C. 
The operations and the method of holding and locating 
the cornice sections are similar to those just described. 


Wetpep Door FRAMES 


The fixtures used when making a welded door frame 
are shown in Fig. 14. This frame is 83 in. long by 18 
in. wide, and is made of No. 14 gage steel. 

After the elements used to make the frame have been 
cut to the correct lengths, the clamp A is placed in the 
corner and the clamp B on the cross piece. These are 
made so that the inner surface rests in the formed section 
of the frame members, thus locating them. The joints 
are ivhen welded, miter in the corner and horizontal at 
the cross piece, after which the fixtures are removed 
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to another set of joints where the welding operation 
is repeated. 


WELDING ANGLE FRAMES 


In Fig. 15 there is shown the operation of welding 
angle frames. These are made of flat bar-steel 2 in. 
wide. The bars are cut into the correct lengths, two being 
placed in a fixture made so that the corners will be at 
right angles. When the parts are in position, the joint 
is welded for the corner seam. The operator is shown 
making a weld. One of the welded parts is shown at A. 

Fig. 16 shows a desk pedestal which has been made 
by the use of the welding torch. The legs A are made 
by welding the horizontal seams, as shown in a previous 
illustration. The body of the desk pedestal is first formed 











15. Wetpinc ANGLE Frames Fie. 16. WeLpED STAND 


in sections with the shelf supports B set in position. The 
legs are then butt-welded to the desk, 16 welds being 
used, 4 for each leg. The part is 32x17x22 in. and is 
made entirely of No. 14 gage steel. When the seams are 
smoothed off by grinding, the pedestal is ready to be 
finished in any style desired. 


mm 


The hygienic and sanitary phases of industrial work are 
coming to be recognized as important parts of the general 
safety movement. In order to assist in intelligently attacking 
problems of this nature, the department of health of the 
City of New York has instituted a plan whereby it will be 
prepared to undertake a sanitary survey of any industry, 
trade or group of manufacturing or mercantile establishments 
in the city, with a view to appraising existing conditions and 
in order to show to employers and workers alike what can 
be accomplished through a system of voluntary hygienic and 
sanitary control. Through its Bureau of Public Health Edu- 
cation the department will be glad to assist in formulating 
sanitary industrial standards and measures for the prevention 
of occupational diseases. In addition to this the bureau 
stands ready to prepare and furnish health leaflets specially 
designed for workers in any industry, and to supply popular 
lectures on health and sanitation. 






































228 ee a SS ee 


: 











AMERICAN 


990 





Slotting Commutators 


A small machine made to slot commutators rapidly is 
shown in the accompanying illustration. This is used in 
the shop of the Dayton Electrical Manufacturing Co., 
Dayton, Ohio. The turned blank is placed on the mandrel 
A, being held in place by a washer and nut. The work is 
carried forward to the cutter B by means of the handle 














A CoMMUTATOR SLOTTER 


OC, which operates the sliding spindle. The spacing for 
the slots is obtained by means of the notched disk D, 
which is keyed to the spindle in such manner that the 
latter is free to slide through it. In indexing, the handle 


E is pushed over until the pawl F drops into the next 
slot. 


This locks the disk sufficiently for the milling cut. 
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The handle is then drawn back till the pawl @ will en- 
gage the following slot, when the indexing operation js 
repeated. It will be noted that both the slots in the disk 
and the pawls are beveled in such a way as to allow the 
pawls to slip when a certain amount of pressure is exerted 
in the right direction. In order to hold the locking paywt 
firmly in position, a strong plunger and spring at H are 
used to back it. Commutators can be slotted with this 
machine about as rapidly as a man can operate the 
levers. 

ns 


ae 


Protecting the WorKkmen 
SrEcIAL CORRESPONDENCE 


Three instances of the attention paid to protecting 
workmen in the Packard plant may be noted in the ac- 
companying illustrations. Fig. 1 shows how the disk 
grinders are surrounded by a hood which prevents the par- 
ticles being thrown off and allows them to be drawn into 
the exhaust piston. These are very sightly as hoods go 
and afford ample protection to the men. 

A somewhat different protection, but one which is 
equally efficient, is shown in Fig. 2. This is used where 
the bodies are sand-blasted before finishing, this being in 
a special room which it is impossible to keep free from 
dust. The operators are provided with the helmets shown, 
and these are connected to an air-pipe line of low pres- 
sure, which not only prevents any dust entering the 
helmet, but also insures at all times fresh air for the 
men to breathe. 

Still a different method of protecting the workmen is 
shown in the wheel-painting job in Fig. 3. Here the 
wheel is mounted at a convenient height in a booth, lo- 
cated where good light is available. An air brush is used 
and all fumes are removed through the opening at the 
back, an exhaust fan being used for this purpose. 











Fie. 1. Dust Exnmausters on Disk 


GRINDERS 


Fig. 2. SAND-BLAST 
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Fic. 3. Parntinae Booti 


HELMETS witH Exuaust FAs 
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By G. 
SY NOPSIS—Some of the problems involved in making 
j as well as pumping machinery for pressures run- 
up to 2150 lb. were especially interesting before the 
Large air chambers were required 


pip 
niu 
days of steel castings. 
special pumps were designed for giving the necessary 
supply of air to them. The “burial” of « $46,000 two- 
stage air compressor, which antedated all others by 15 
years, was ordered by Mr. Fair. The first Pullman car. 
The building, testing and starting of the hydraulic plant 
for three great shafts. . 


and 


"os 


ste 

Time was an important element in our contract with 
the Chollar, Norcross and Savage Co., so we did not loose 
any in starting. There was nothing new or novel to the 
engine part, except size, and details for parts of it were 
in the shop within a week after signing the contract. Ii 
is unfortunate that all the plans for this work, including 
¢ complete set of drawings and photographs that I had 
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Machinery of the Com- 
«The Combination Shaft 


W. 


DICKIE 

for at that time the freight from the East or 
sailing ship was $12 per ton. Such be- 
the iron, we could depend on 18,000 
lb. tensile strength the castings, and I decided on 
3000 lb. per inch as the working load on all 
cast-iron work, with such reinforcing as special shapes re- 
quired. Thus for accumulator, the in- 
side diameter of which was 30 in. and working pressure 
1000 Ib. the thickness both of walls and of the 
flanges was 5 in.; the flange belts were 114 in. 
pitch; the faces of the flanges rabbitted into each 
other inside the bolt lines; the joints were copper gaskets. 


Francisco, 
Great Britain by 
ing the quality of 
for 
sectional 

the air pressure 
per sq.in., 
diameter, 
5 in. 


This type of joint was used throughout all the hydraulic 
work. 


A Power Piper Pressvre or 2150 Pounps 


The power pipe that stood vertical in the shaft was 10 


n. diameter, and 1000 Ib. pressure at the top and 2150 























Sice ELEVATION 


FRONT FL eVATION 
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lb. at the bottom, being 15 in. thick 
at the top and 31% in. thick at the 
bottom. The 12-in. return pipe, with 
no pressure at the top and 1150 Ib. 
pressure at the bottom, had a thick- 
ness of 5g in, at the top and 23% in. at 


the bottom. All bends and elbows with 

a radius less than fives times the diam- 

eter of the 

spondingly on the inside of the curve. 

We annealed all pipe castings in the hy- 
To 


ends of the 


pipe were thickened corre- 


draulie provide against 
shock at the 
e had three air chambers at 
the back end of the pump station at the 
2400-ft. level, of the 
pumps. On the descending column we 
fitted recording 
100 ft. to determine if there 
water rams at any point. 


system. 
stroke and to 





absorb it, w 


one for each 
gages.at each 
should | 


These enabled 


pressure 


us to ascertain the cause of two breaks 
that occurred in the pipes, one at the 
1800-ft. level and the other at the 1200- 
ft. level. 


The charging of the air chambers and 








Fig. 1. Dickre’s CompounD 
collected, were destroyed in the great fire of 1906, as some 
illustrations for this article would have added much to 
its interest. I will, however, give as clear an account of 
this work as I can, and of what we had to go through 
and how we finally succeeded. 

| was 32 years of age when this work began, and a year 


later, when all was operating as specified, my hair was as 
gray as it is today. 

There were no steel castings made then and no solid- 
drawn steel tubing; we had to build this great work 
with the materials available, which were iron castings 
and forgings. The pig iron we had was of good quality; 
It cid not pay to ship any but the very best iron to San 


Atr ComPREsSSOR 


the great air-loaded accumulator at the 
surface involved the necessity of design- 
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ing a special air compressor, and as the 
pressure at the pumping station was 2150 lb. per sq.in., we 
had to devise something that would deliver air at 160 times 
the atmosphere, at Virginia City. I had been working on 
a type of air compressor that would compress in two stages 
with a compound engine, and determined to make a 
smaller model of this compressor to be used for the hy 
draulic-pump system. I fortunately have a lithograph, 
Fig. 1, of a larger one made at this time, which I will 
use to illustrate what I made to charge the air cham- 
bers. This was made many years before compressing in 
two stages came into general use. 
In the small one, made for the Chollar, Norcross & 
Savage shaft, the steam cylinder was 8 in, diameter with 
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which were stationary, the 
diameter for the lower 


a stroke of 24 in.; the rams, 
a 


-ylinders sliding over them, 7 in. 


and 2 in. for the upper one. On the up-stroke the air 
was taken through the valve in the head of the lower 
fixed ram; on the down-stroke this air was compressed 


through a valve into the upper part of the cylinder. It 
was then at nine atmospheres. On the next up-stroke 
this air was compressed until the valve in the lower end 
of the upper ram opened, which it did at 2150 lb. pressure 
and at about 2 from the end of the stroke, and deliv- 
ery was made into the receiver. This small compressor 
eave excellent results with little trouble: it run 
about two hours each day to supply all the air required. 


Was 


Tur Crown Point Compressor 

We built at this time a large compressor, of which the 
above was the model, and I think it would enliven the 
sarrative to tell here the story of the Crown Point com- 
pressor. The Crown Point mine had been long under 
the control of the Bank of California crowd. . It needed a 
new and large compressor, and I urged its management 
to order one of my new compound type, which they did. 
two beams—a double arrangement, as 
The high-pressure steam cylinders were 
to be 18 in. and the low 36 in., with a stroke of 42 in. 
The air rams were to be two lower rams 26 in. diameter 
and two upper rams 14 in. diameter, with a capacity of 
2000 cu.ft. of free air per min., compressed to 80 |b. 
per sq.in. pressure. The flywheels were arranged as 
shown on Fig. 1. 

We completed this compressor in four months and had 
it set up and tested in the shop, a fine foundation having 
been built for it at the Crown Point mine. Just about 
the time that we were ready to take it down for shipment 
the Bonanza crowd got control of the Crown Point mine. 
Mr. Taylor, president the Risdon Iron Works, came 
to the office one morning in great trouble and called me 
into a private room to inform me that the enemy were 
in control at Crown Point and it was all up about the 
compressor. 

“Now,” said he, “vou seem to be on better terms with 
Mr. Fair than any of us, and I want you to go up to his 
office and see what vou can do about it”? So to Mr. 
Fair’s office I went with great trepidation, for he might 
which case I had little chance of 
found him in his office evi- 


It was to have 
shown in Fig. 1. 


be ma bad humor, 
accomplishing anything. I] 


dently elated over the Crown Point business. When I 
entered he said heartily, “Be seated, Mr. Dickie; now 
999 


what can I do for you, my 

“Mr. Fair,” I said, “I have come up to see you about 
the new compressor for. Crown Point. It is all ready and 
has been tested in the shop, and I thought you might like 
to come down and see it run before we ship ay 

“But,” he replied, “I do not want that compressor.” 

That remark made me feel rather down-hearted, so I 
ventured cautiously to extol the virtues of my compres- 
sor, and said, “Mr. Fair, why don’t you want that com- 
it will be more economical than any compressor 
now on the Comstock by at least 30 per cent.” 

Then he let me in on some of the economics of mine 
control by replying, “Now, my son, you’ve got it. We 
have got control of that mine, so that if we can’t get 
metal out of her we can put wood into her; we are selling 


son : 


pressor 5 


Crown Point 80 cords of wood per day and an economical 
compressor will cut down our sales.” 
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“Mr. Fair.” I said, “the foundations are al! mplete 
and the holding-down bolts in place, ready to reccive the 
compressor, and you cannot afford to leave it incomplete, 
so you had better let me ship it, especially as a creat 
many mining men are anxious to see how it will turn 
out.” 

“Now, my he said, “vou had better not s ’ any- 
thing more about it; we are not going to take th: t Com- 
pressor.” “Then,” said I, ‘what are you going to do about 
our contract?” “Oh, you have a contract have you? 
Robert, where is that contract with the Risdon for a oom. 
pressor? Ah, my here it is, $46,000. It seems to 
be all right. Robert, make out a check to the Risdon 
lron Works for $46,000 on Crown Point account.” 


” 
son, 


son, 


BuryInG A New IpEA 


“That’s all right,” I said, “but what are we to do with 


your compressor?” “How big is this thing, my son” 
[ told him about 20 ft. long, 17 ft. high and 8 ft. wide. 


“Well, my son, it’s pretty big—too big to bury it stand- 
ing up, as you get into water pretty quick down at your 
place, but dig a nice hole and lay it on its flat. You 
can go down 9 ft., and cover it up carefully; no head- 
stone, I want your compressor to have a nameless grave 
and we’ll say no more about it.” 

So ended the chance for a real two-stage compressor, 
and it was 15 years before anyone else built a compound 
compressor. Passing some time ago the sight of the old 
Risdon Iron Works, I came across one or two parts of 
the old Crown Point compressor; probably no one but 
myself could identify them. In those days we had 
some rather strange experiences in our endeavors to ad- 
vance science and engineering. 

Reverting to the matter in hand—the great hydraulic 
pumping plant for the Chollar, Norcross and Savage 
Combination shaft—good progress was made with the 
work. Within one month from signing the contract, 
details of all the principal parts were in the shop and 
the engine cylinders were in the foundry. Foundation 
plans had also been made and sent to Mr. Requa at 
Virginia City, where work was begun on them. The es- 
timated weight of this plant was 1175 tons, but it fin- 
ally ran a little over 1200 tons. A special testing outfit 
was made so as to have the testing done thoroughly and 
without loss of time. In order to insure ourselves against 
the danger of porous castings, all parts that were to be 
under the high pressures were carefully cleaned and 
pickled to remove all scale, then filled with liquid resin, 
and placed in an oven, 400 deg. F., where twice the work- 
ing pressure was applied to the resin. After this they 
were subjected to an hydrostatic test of two and one-half 
times the working pressure. In no case was there any 
sign of the water finding its way into any porous parts 
in the metal. 

A modification was made in the first plan for the 
hydraulic pumps, whereby the operating valves were 
worked by rams outside the valve box. ‘The 
were operated by a floating lever in such a way that 
when one valve was seated it became the fulcrum for the 


valves 


lever lifting the other. By this means there was no dan- 
ger of one valve leaving its seat before the other was 
seated. The small valves, which got the name at the 


mines of the “piano” valves, were worked by cams on an 


oscillating shaft actuated by adjustable tappets on the 
pump rams. These worked perfectly from the start. 
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ERECTING THE GREAT PUMPING PLANT 

In about six months’ time the great bulk of the work 
had been delivered at the mines and erection began. The 
hest men we had were employed in this work; Andrew 
Moore, son of Joseph Moore, of the Risdon Lron Works, 
had charge of the erection of the engine. Charley Mathe- 
son, the underground foreman at the shaft, was in charge 
of the work in the shaft, the pumps at the 2400-ft. sta- 
tion, and of all handling of heavy parts, whether in the 
shaft, underground or at the surface. In due course I 
was notified that a start would be made on a certain day, 
and that I had better come up, and as I wanted to go 
carefully over the whole work before a start was made, 
I at once left for Virginia City. 

At that time we left San Francisco on the five o’clock 
boat for South Vallejo, 28 miles up the Bay, and thence 
went by train via the Central Pacific to Virginia City, 
arriving there at nine o’clock the following morning. 
The first Pullman car was built for this service. Mr. 
Pullman was a close friend of Mr. Requa; they had 
mined together as young men. I met the Pullmans 
several times at the Requa home, in Virginia City. 

This special Pullman reserved for passengers to Vir- 
ginia City was named “The Silver Palace,” from the fact 
that the columns from the ends of the seats to the roof 
and the curtain rods extending between them were all 
silver plated, and we all thought it the finest thing pos- 
sible on wheels. There was one stateroom in this car, 
and as my time was needed at the works as well as at the 
mines (for I remembered Sir William Armstrong’s ad- 
vice about a wet nurse), I thought it best to secure the 
stateroom for a month. During the next three months 
| slept 88 nights in that stateroom—a pretty good record. 
Arriving at Virginia City at nine o’clock in the morning, 
| would be at the mine till four o’clock in the afternoon, 
then rest up and go to dinner, leaving in the Silver 
Palace at six in the evening for San Francisco, arriving 
there at nine the following morning. I would be at the 
works all day, leave on the boat at five, have dinner on the 
way to Vallejo, get to the mine next morning, and so on 
day after day for three long months. 


ory’ 


PUMPING 2000 GALLONS A MINUTE 


The great 
engine made a fine appearance, making about four strokes 
per minute. 


We made a good start about eleven o’clock. 


As soon as the stroke was properly ad- 
justed, the pumps below were started and in less than 
an hour water was being delivered at the Sutro Tunnel 
at the rate of 2000 gal. per min. We were just begin- 
ning to have a safe feeling about everything when a Y- 
piece, where the discharges from the four pumps came 
together into one pipe leading to the air accumulator out- 
side, burst, and the upper half of it, weighing about 1000 
lb, went whizzing past my head and through the roof 
of the engine house. The roar of the air from the ac- 
cumulator was fearful. 

The engine behaved just as T figured it would. It 
kept moving just as it had been doing, the differential! 
gear keeping the lead and admitting just steam enough 
fo turn the engine over. Upon examination of the broken 
Y~pi ce, I saw at once where the mistake had been made. 
Che large area where the two pipes joined had not been 
Properly reinforced. I telegraphed immediately for an- 
other Y-piece and gave instructions how to make it. Next 
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day at San Francisco I found the new piece ready to be 
cast, and in the evening it was finished and tested and 
ready to go up on the boat I went with. The new piece 
was at the Combination shaft by half past ten o’clock, 
nearly as soon as I got there myself. The engine was 
started and pumping by half past two o’clock. 

As everything seemed to be going all right, I went back 
that night. No telegram was received all day, I slept 
very well on the train all night, found things working 
well in the morning, and no one had any suspicion that 
there was any trouble ahead. That day I examined the 
pipe lines in the shaft and found a heavy fluctuation in 
the pressure in the pressure pipe at the 1600-ft. level. 
Returning to the surface, I said to Mr. Requa that there 
was great danger at that point and suggested that we 
slow down to 1000 gal. per min., and I would order an 
air chamber fitted at that point. The engine was slowed 
to 24% strokes per min., and I went back that night 
scheming all night as to how to arrange the air chamber. 

When I got to the works I had it all worked out in my 
mind and had decided to fit an air chamber at the 2000- 
ft. level, as well as the 1600. In 10 days we had this work 
all ready, during which time I was at the mines and 
works on alternate days. Many a day I sat in the station 
at the 2400-ft. level and wondered what would happen if 
anything burst in there, with half a mile of vertical pipe 
above it, the contents of whic», if let loose, would work 
havoe all around. But nothing happened and we took 


courage. 


TROUBLES FROM FOUNDATIONS 


When the air chambers had been fitted and charged, 
we set the engine speed for 2000 gal. per min. But our 
troubles had not yet ended, for after everything had run 
well for two weeks, the foundation under the vertical 
pipes at the 2400-ft. level suddenly crushed, due to some 
movement in the rock. The lower section of the pressure 
pipe broke, causing a general destruction of the other 
pipes in the shaft. Fortunately the pumps were unin- 
jured, but we were much disheartened, though thankful 
that no one was hurt. Charley Matheson was in the 
pump station at the time of the accident and managed 
after the first shock to get to the valve on the bulkhead 
at the Savage drift and shut off the water. By that time 
the Savage mine had been almost cleared of water. When 
all this occurred, I was taking my bath, getting ready to 
This bath was not only a great 
It was followed by 


return to San Francisco. 
pleasure but an absolute necessity. 
at least 15 minutes’ rubbing with alcohol in order to get 
my skin to fit. 

The sinking pump of the beam engine was not in- 
jured and in half an hour this engine was taking car 
of the water in the shaft. Mr. Requa was much disheart- 
ened and I was trying to encourage him, though not feel- 
ing very strong myself. We went to his home to talk it 
over and I decided to stay with him that night. Whik 
we were in the living room waiting for dinner, Mr. Requa 
lifted a book from the table. It proved to be a handsome 
copy of the New Testament. Handing it to me he said, 
“See if you can find any comfort in that. Read the first 
verse you see.” I opened it casually and read the first 
verse on the right-hand page. “Let us not be weary in 
well doing for in due time we shall reap if we faint not.” 
“Now,” said Mr. Requa, “let us see. I believe that ‘well 
doing’ covers all attempts to drain the Comstock and 
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we had better not get weary just vet. We will cut off 
le lephone connections and go to dinner.” 

Next morning we got out a plan for a better founda- 
tion for the water column in the shaft; we also put in 
supports every 400 ft. in the shaft, which clamps below 
the pipe flanges with the supporting bolts set up on 
spiral springs, so as to reduce the load on the founda- 
tions below. New pieces were made for those broken and 
And 
although there was some other minor troubles that devel- 
oped and had to be fixed, the pumping plant did not 
stop again for more than an hour or two at any time, 
until finally the Virginia and Gold Hill water-works sup- 
plied water at a less cost than the wood fuel and the en- 
eine was shut down, a 10-in. pipe from thé water-works 
attached to the accumulator taking its place. This was 
the final act in the efforts to drain the Comstock and it 
set, at 3000 ft., the limit of depth that could be reached 
by any plant the mines could af- 


in two weeks the pumps were again in eperation. 
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me to illustrate my proposition. I am able to present this 
cheme, see Fig. 2, which has already been fully de. 


scribed in this article. 

The proposition of the Chollar, Norcross and Savage 
was that I should design for them a hydraulic | mping 
plant that would enable them to pump, if necessary, from 
the 3200-ft. level 2500 gal. per min., discharging the 
water pumped at the Sutro Tunnel level and returning 
the power water to the surface to be used over again, 
Here was a proposition big enough to satisfy the ambition 
of any young engineer. I undertook to have the plans 
ready in one month. 


PLANS FoR AN Hypravutic Pumpine PLantr 


Owing to the necessity of keeping the opposition off the 
scent, I had our chief draftsman, Mr. Sherhoitz, come 
to my home and stay there till the plans were ready for 


presentation. Mr. Sherholtz was the best man I ever 





ford. 


Tue LOYALTY OF THE MEN 


The men of the Comstock were not 
easily discouraged and they did won- 
Not only were the men 





derful things. 
at the 
men of brains and character, but those 


head directing these things 


who carried out their plans in the 
and heat a_ half 
eround were also men of strong natures 


steam mile under- 


and unyielding courage—men of a 
make and kind of stuff that one could 
not get to serve him today. I have 
been in a pump station many a time 
with only a pair of drawers, socks and 
miners’ boots on, with nothing to do nL: 
but think when a drop of water from (ay 
. found 


wondered at 


the roof would raise a blister. 
it very severe and | 
vrit of the 
conditions and giving the best they 


the HH 


men working under such 
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could give to the work, the success of 
which they all had at heart. I some- Fic. 2. 
times meet Charley Matheson: and no- 

tice that when we talk about the big hydraulie pump his 
“Tt 


was a great work, Mr. Dickie, and I would like to do 


eyes sparkle and his muscles get tense and he says: 


it again.” 

The Savage, and with it the Chollar and Norcross, being 
flooded, the compani s concerned had to face either aban- 
donment or the construction of a pumping plant of more 
The 
general pumping scheme that I had been advocating was 
impossible because the Bonanza Mines had little water 


power than any hitherto erected on the Comstock. 


to contend with and controlled all the sources of wood 
supply from which all the other mines got their fuel. A 
plan I proposed to use the power in all the surplus water 
of the Virginia and Gold Hill water-works by using it 
to operate hydraulic pumps on the lower levels discharg- 
ing through the Sutro Tunnel also failed of support for 
the reason that the same people owned the water-works 
and they preferred to sell wood rather than water. For 


another mine, I had proposed an hydraulic pumping plant 
of 700 gal. per min. capacity and that plan was used by 
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LONGITUDINAL AND Cross-Secrions oF PumpiIne PLANT 


knew for getting an idea pictured visibly on paper. He 
did not fail me that time. 

[ decided to depart radically from the plan I had first 
presented as a type and determined that the surface en- 
gine should be a direct-acting, compound, condensing, 
Davey differential engine having a 45-in. high-pres- 
sure cylinder, an 88-in. low-pressure cylinder and 
a stroke of 14 ft.; the plunger pumps were to 
be eight in number, four being on each side of the 
crosshead; the pump rams were 71% in. diameter; four 
were on the suction stroke while four were on the dis- 
charge stroke. At full power the engine was to make 10 
double strokes per minute or a mean piston speed of 28° 
ft. per min. The discharge pressure was to be 1000 Ib. 
per sq.in. The air pump was set vertical and operated 
from a tail rod and bell crank; the diameter of this pump 


° . Pn the 
and the stroke 42 in. The discharge from the 
res in 


was 36 in. 


air pump was into a cooling pond, about three a‘ 


° © ee ° 7 
extent and arranged with dividing dikes so that the 
ame 


water circulated around for nearly a mile before it ¢ 
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to the injection pipe. The steam valves were of the 


HT 1 
pach 


double-beat type and, to have a perfect control, the sub- 
sidiary and pause cylinders of the differential gear had 
a stroke of 20 in. The whole was mounted on a massive 


hase plate 10 ft. wide, 68 ft. long, and 5 ft. high, which 
was cast in three sections and weighed complete 112,000 
ib. The arrangement of the cylinders was the same as 
described in a previous article, the high-pressure cylin- 
der being nearest the crosshead, the low-pressure piston 
having two piston rods which worked in tubes cast on the 
side of the high-pressure cylinder. All the piston rods 
were 8 in, diameter. The low-pressure piston had a door 
through the center large enough to pass the high-pressure 
piston through, so that that piston could be removed with- 
out disturbing anything else. The crosshead worked in 
slides on the upper part of the bedplate; the pump rams, 
four on each side, two facing each way, were outside the 
guides ; the width over the pump bodies was 12 ft. 

To eliminate as far as possible any shock, I decided to 
do without a weighted accumulator and substitute an 
air cushion which took the form of a huge air chamber, 
This was erected outside the pump house and was 
mounted on a large bedplate 12 ft. square, supported 
on a great block of solid masonry. The chamber itself was 
30 in. diameter inside with walls 5 in. thick and was 
made in 10 sections, each 8 ft. long, so that the height 
of the complete chamber, or tower, was 80 ft. 

In working, the water in this tower was normally at a 
height of about 10 ft. above the base, its height being 
known by having three 14-in. pipes run from it to the 
gage board in the pump house where there were test cocks 
on the pipes. The pipes were set at 9, 10 and 11 ft. above 
the base of the tower; thus there was usually 70 ft. of air 
in the tower. A special small air compressor was provided 
for charging this tower and some 10 other air chambers 
were installed in the shaft and at the pumping stations. 

The power pipe extending from the great aiy chamber 
down the shaft to the 2400-ft. station was 10 in. diameter 
and the return pipe 12 in. diameter; the two pump dis- 
charges were each 12 in. diameter and terminated at the 
Sutro Tunnel. The pump station at the 2400-ft. level 
was 23 ft. wide and 98 ft. long with two lines of pillars, 
making three compartments each 7 ft. wide. In each of 
these compartments I installed an hydraulic pump of the 
Davey type with some modifications necessary on account 
of the high pressure under which we had to work, which, 
at the 2400-ft. level, was slightly over 2000 Ib. per sq.in. 
| adopted the Davey type of hydraulic pump because it 
had been well tried and proved to be an excellent arrange- 
ment for underground work. Fig. 3 is an elevation and 
plan of this hydraulic pump. The novel point in the de- 
sign was the method of applying the force of the water 
power directly on, or rather within, the pump plunger 
through a fixed hollow ram; this enabled all the packing 
to be done by outside stuffing-boxes, which was an impor- 
lant point, especially in pumping dirty or gritty water, 
such as is always the case in quartz mining. The valves 
were all operated directly by the water pressure and gave 


a clear straight opening for the water. Fig. 3 is from a 
lithoeraph I made of the pump and shows it as sub- 
mitted; in making the final details some changes were 
made in the method of working the valves. 


Before the above plans were quite ready, some informa- 
tion as to what I was doing got to the outside and meth- 
ods were used to prevent the adoption of the hydraulic 
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scheme. One day a note was sent me requesting me to 
call at a certain office in San Francisco where 1 would find 
something that would be of interest to me. I went 
and found an empty office with an envelope having my 
name upon it. Inside was an unsigned check for $75,000 
and an intimation that if 
Europe for three years and enjoy myself, a good name 
would go on the check. That was in a way quite a tempta- 
tion, but it was also a compliment to my ability and an 
incentive to my determination to see the hydraulic scheme 
through. I went on with my work, my plans were 
adopted, and the big pumping plant ordered. This work, 
of course, went to the Risdon Iron Works. 


I would promise to go to 
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Broaching Brush Slots 
By E. V. ALLEN 


A method of broaching out brush slots in small genera- 
tor spiders, used in the shop of the Dayton Electrical 
Manufacturing Co., Dayton, Ohio, is shown in the illus- 
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Fic. 2. Work 1n Post- 
TION FOR BrRoACH- 
ING 


Fic. 1. FIxTureE FOR 
Broacuine Brusu 
SLors 


trations. The broach is held in the ram of a mandrel 
press, and guided by means of a jig bolted to the press 
The work to be broached is 
2, and the brush slots 


table, as shown in Fig. 1. 
placed in the jig, as shown in Fig. 
finished at one stroke of the broach. 


~ 


Imcreasing the Stroke of a 
Pump 


By A. W. Boase 


A method whereby the stroke of an hydraulic cylinder 
was lengthened from 3 ft. to 3 ft. 6 in. is shown in this 
article. To make a new cylinder casting with a longer 
stroke would have meant considerable expense and delay. 
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Fig. 2 indicates the alterations made to gain 6 in. 


in stroke. 


Two inches were gained by altering the design of the 


lottom leather A, thus increasing the stroke to 3 ft. 2 in. 


Cylinde, 
Cover 





y 
wie <I 








} 
[ 


Cylinder 7 






































AM. MACHINIST 





Fic. 1. OrntGInAL DESIGN OF 
CYLINDER AND RAM 
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Fic. 2. Tue CHANGED CYLINDER 
AND Ram 


To obtain 4 in. more traverse, the inlet to the top of the 
ram was plugged at B, allowing the ram to lift at least 
| in. higher than originally, and a new inlet was arranged 
at (. The leather D serves to prevent leakage between 
this cover and the cylinder, and also to keep any water 
from getting behind the copper lining, which ends at the 
top of the cylinder. 

The upper cvlinder cover E, fitted to the lower cover F, 
was made from the existing cover, and adapted to the orig- 
inal ram leather. 

Considering the expense and the delay avoided, these 
changes were undoubtedly well worth while. 
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The original condition of the cylinder is shown in Fig. 1, 
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Through the Inspector’s 
Gage 
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The organizer is dealing with human nature first and 
last and all the time, and nothing but experience and 
patience will obtain results in organization. 

* * # 


Value is of two kinds—actual, or intrinsic, value, as 
represented by the material and workmanship that enter 
into the making of the goods, and selling value, or the 
general finish and appearance of the goods when put on 
display. 





ok * * 


The premium system is a matter of psychology as well 
as equity. The prime idea of the premium or any other 
system of reward is to increase production by keeping a 
man contented and good natured, which are the only con- 
ditions under which he will reach his maximum capacity. 

* o* * 

There is a vast difference between the old-fashioned 
“abrasion to powder” and the present method of reduc- 
ing stock by cutting off chips. In some cases there are 
as many as 2,000,000,000 cutting points at work each min- 
ute ; 800,000,000 per min. is not uncommon, and 400,000,- 
000 per min. is common. 

* * * 


The most important element in the selection of men 
is a comprehensive knowledge of the actual requirements 
for each particular occupation or position in the factory. 
To be able to interview an applicant and draw out his 
real knowledge of the position he is applying for is an 
art which can be obtained only by experience backed up 
by judgment based upon years of experience. 

. * * 

The place where a guarantee is needed most of all 1s 
handling second-hand machinery. Here it is not a ques- 
tion of performance, but of intrinsic quality. Defects 
may so easily be concealed or overlooked that the buyer 
is entitled to protection, and a guarantee as to the condi- 
tion of the equipment is therefore not only a logical part 
of the sale, but something that the customer has a right to 
ask for. 

* * & 

Peaks are not easy to get over in machine. building; 
the two worst are peaks of business and peaks of employ- 
ment—the first hard on the employer, the second on the 
employee. To avoid these, a steady production and a 
storing of machines not sold are essential. While this 
may tie up some money, it is an investment which returns 
good dividend in the ability to supply rush orders with- 
out delay. 

* * # 


The electromagnet places magnetism on a usable hasis. 
In its simplest form it consists of an iron core around 
which a wire is wound. Through this wire an electric cur 
rent is passed, and this current circulating around the 1ron 
core makes of the iron an ordinary magnet, the strength 
of which depends on the size, shape and qualit) of the 
iron core, the number of turns of the wire, and the 
strength of the current passed through it. 
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Filing System for the Drafting and yet located quickly by any person. I would like to 


Room read of some of the systems employed in other drafting 
rooms. 
As a great deal has been written describing various E. W. Tare. 
systems of filing technical articles, and but little of filing Dexter. Maine. 
systems for the drafting room, I submit the system I have “0 


recently started, which is proving a success. 
Each drawing or sketch of any work, other than the 


A Lettering Template 







































































regular work of the shop, is given a sketch number and The illustration shows a lettering device which has 
is listed in a book, a sample page of which is shown in — been found useful. 
Fig. 1. Each entry is made by the draftsman making the Many an otherwise neatly made drawing is marred by 
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Fic. 1. SPECIMEN REcorpD oF Drawi1nGc-Room SKETCHES 


the general effect of the lettering, because the draftsman. 
either on account of the time or the trouble involved, did 
not take ordinary precautions in securing a smooth and 
uniform effect. 
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A LerrerInG TEMPLATE 


The usual case is to draw one guide line and then con- 
struct the letters upon this. Not having a top and mid- 
dle line to limit the height of the letters, the result is 
a ragged appearing collection of words, which will de- 
tract from the appearance of the drawing. 

It is due to the above reasons that the template was 
made. Its application is clearly shown. Any number 
of letter heights can be taken care of by one template. The 
back of the template is used to give the correct slant. 

S. W. Duee@an. 





Battle Creek, Mich. 


Fig. 2. SpecImEN Recorp Carps For DRAWING- 


Room SKETCHES z 
ketch and lat ted | alk tl teal : Reclaiming Drilling-Machine 
Sketch anc ater is 0 .) a Yr n 3x in. ar s, 
ick ae ioe Tables 
ich as shown in Fig. 2 
Each entry is cross-indexed as fully as requirements It is a pathetic sight to see a good drilling machine 


demand, so that the drawing or sketch may be found with the table drilled full of holes in a section clear across 
by the customer’s name, by the name of the part or by it. It is safe to say that 50 per cent. of the machines 
the name of any principal part of the drawing. in the various shops are in this condition, which, of 

lt | be seen that the drawing may be of any age course, is due to carelessness on the part of the operators. 
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A machine table repaired in the manner shown in the 
accompanying illustration was recently brought to my 
notice. The remedy was simple, but none the less ef- 
fective. A dovetailed groove was planed through the part 
of the table mutilated, and in its place was fitted the steel 
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TABLE 


Reparr OF A. DrituinGc-MACHINE 


strip A. This piece may or may not be hardened, though 
it is best hardened. After being inserted, it is either 


planed or ground to the level of the remainder of the 
table. Various holes may be placed in the surface for 
clearance for the drill. 
This is a little job and one worth doing on any machine 
in need of it, if for no other reason than appearance. 
S. Victor Brook. 
Hartford, Conn. 


Pneumatic Cam-Milling Control 


In the shops of the Taylor & Fenn Co., Hartford. 
Conn., a number of cams were required. the 
cams had tracks which were steep in places. Owing to this 
condition, the regular weighted cam-milling attachment 
was found to be unhandy, as the weights had to be in- 
creased and decreased at frequent intervals. To overcome 
this difficulty and facilitate the changing of pressure, the 
pneumatic attachment shown was devised. In the illus- 
trations similar reference letters designate similar parts. 

The cam A and the former B are mounted on a mandrel 
held between centers on a large lathe. The cutter is 
shown at C and the cam roller at D. The cam-milling 
attachment Ff’ is mounted on the tool slide of the lathe 
and driven by the belt G. Clamped to the end of the tool 
slide is the pneumatic cylinder // connected with the shop 
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air supply. The end of the piston rod J bears on the at- 
tachment Ff. The amount of air is regulated by a cock and 
this, in conjunction with the slight leakage past the piston, 
permits the operator to regulate the pressure, which js 
read on the pressure gage J tapped into the cylinder. 

EK. A. Dixie, 

New York, N. Y. 
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Fly-Cutting Teeth in Wood 
Gear Patterns 


The illustrations show a method of making wood gear 
patterns, in which the teeth are first cut with a fly-cutter 
in a pattern-maker’s lathe and then glued qpon the rim, 
being spaced by means of a Brown & Sharpe universal di- 
viding-head. 

While it would seem the logical way to glue the teeth 
on the rim in rough blocks, and afterwards to cut them, 
using a fly-cutter and a dividing-head, it has been found 
that, unless a very heavy, well made and expensive ma- 
chine is used, the inevitable backlash and crowding and 
the general lack of rigidity, will cause greater errors than 
would be made by the method illustrated. In fact, pat- 
terns made in this manner have compared favorably with 
others made upon regular wood pattern gear cutters. 

In general, the teeth are fastened in a chuck, as shown 
in Figs. 3 and 4 and at B in Figs. 1 and 2. This chuck 
is then clamped in position upon a special cross-feed table, 
and fed beneath a fly-cutter attached to the lathe face- 
plate C in Fig. 2. After cutting one side, or face, of the 
tooth, the chuck is removed, turned over endwise and the 
cther side cut. 


DeTAILs OF THE TootH CHuck 


Figs. 3 and 4 show the tooth chuck, which should be 
made long enough to provide for any tooth which may 
be required. In the present case, the chuck is 12 in. 
long and will accommodate teeth up to about 9-in. face. 

The two grooves A in Fig. 4 are 3% in. wide by 14 in. 
deep and are planed exactly opposite each other, as 
shown. A third groove, B, nearly the width of the chuck 
is planed centrally in one of the narrow sides. These 
grooves run the entire length of the chuck. A wood screw 
D, in Fig. 3, passes through the center of the chuck and 
clamps the rough tooth block # in position upon the two 
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aluminum seat blocks F. Asa further fastening for the 
tooth, ihe two gray-iron angle castings C are used. These 
are held in the proper position for the required tooth by 
countersunk screws, which may be placed at 3¢-in. inter- 
vals to accommodate any length of tooth. These angle 
castings are tapped for the %£-in. screws G, which are 


eounter-drilled in the end and sharpened, so that they 

may be screwed into the end grain of the tooth blank. 
Kies. 1 and 2 show the feed table, which is fitted to the 

lathe in such manner as to use the regular ways, gib, 


and cross-feed screw and nut with which the lathe is 
equipped. At A is the capscrew which fastens the feed- 
screw nut. 


Upon the upper, or table, part of this casting a rib 
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tangent line, as wood cutters usually are set. The steel 
cap D is of such thickness that #, the dimension over the 
cap and cutter, equals the angle-plate thickness F’, ob- 
viously for the purpose of balance. 

The cutter is made of a ;*;-in. tool-steel bar. An an- 
nular rib on the bottom of the casting fits into a corre- 
sponding groove in the standard faceplate and is held by 
countersunk screws. 

It will be noticed that the tooth-block is finished to the 
curvature of the wheel before it is placed in the chuck. 
This part of the work must be well done, else the tooth 
will neither fit properly nor make a good glue joint, the 
former condition being fatal to an accurate job and the 
latter to a durable pattern. 
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DETAILS OF THE TOOLS 


is planed to fit the grooves A, Figs. 3 and 4, in the chuck 
casting. The clamping thumb-screw F, Fig. 1, holds the 
chuck firmly during the cut, being prevented from mar- 
ring the chuck by the brass strip G. 


Tue Fry-CuTrtTer 


rhe fly-cutter C, in Fig. 2, shown in detail in Figs. 7 
and 8, is fastened to a gray-iron angle plate A, which is 


about 5 in. in diameter. This angle plate is finished ex- 
actly on the center line B so that the face of the cutter C 
will be on a radial line. This is necessary in order that 
the sliipe of the tooth need not be made to a distorted 
form, would be required if the cutter were set to a 
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AND FIXTURES 


An easy way of cutting this part of the tooth is shown 
in Figs. 11 and 12. The circle A represents a wooden disk 
(an old faceplate will do) in position in the lathe. This 
disk should be of a diameter slightly smaller than that of 
the gear-wheel blank. The edge of this disk, which may 
be from 1 to 2 in. thick, is covered with a strip of No. 14% 
garnet sandpaper, nailed on with flathead brads, the joint 
being cut diagonally,.as shown at B, to avoid a jump. The 
tooth strips C are blocked up by the pieces D and £, 
which should be at least 2 ft. long and placed slightly) 
at an angle with the wheel, as shown in Fig. 12. When 
these pieces are firmly clamped, the tooth strips C are 
pushed through while the lathe is running in the direc- 
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tion of the arrow. It is surprising how much cutting 
the sandpaper will do. On a wheel of 2-ft. diameter and 
114-in. face, a single piece will cut off 7y-in. stock from 
hard-cherry strips, 2 in. thick, for 100 or 200 linear feet. 

The reason for the slightly angular setting of the 
guide is to present the work to the wheel so that the whole 
face of the wheel will be cutting, not merely the nearer 
corner, as would be the case were the work run parallel 
with the lathe spindle. 


CurrinG Orr THE TooTH Strips 

The tooth strips, being hollowed on the base, are cut 
off with a sharp circular saw about ', in. longer than the 
face of the rim. It is also necessary that the aluminum 
seat blocks F’, in Fig. 3, be accurately made. They should 
be of a curvature equal to that of the wheel blank. Figs. 
9 and 10 show a convenient rig for making these blocks. 
In each, A is a metal block with a groove C planed in it, 
like the groove B in the chuck shown in Fig. 4. This 
block is fastened squarely to the end of the wooden bar D, 
which is adjustably pivoted to another wooden strip H 
by the pivots F and G. The seat block B may then be 
swung across the face of a disk grinder with the pivots F 
and G set to the proper radius. 

Figs. 5 and 6 show a clamp used when placing the 
tooth blank in position in its chuck before being cut. 

After the teeth are cut, they are glued on the wheel 
blank, using a B. & 8S. dividing-head. Figs. 13 and 14 show 
the necessary equipment. The 15-in. diameter faceplate A 
screws to the dividing-head spindle at B. At C is shown 
a ring of segment work screwed to the spokes of the 
wheel pattern, with the recess turned in at the same time 
the outside diameter of the gear blank was turned. 
This insured the wheel being true with the faceplate 
A. The wheel may be rotated and spaced by the di- 
viding-head. It is necessary to have a stationary gage 
for locating the teeth when gluing them on the rim. 
At D is shown the angle plate for this purpose, held 
rigidly to the table, or surface plate, by clamps and 
the bar £. At F is a small secondary adjustable angle 
plate, which may be adjusted to the draft of the teeth. 

After the teeth are pressed in place with glue, they are 
clamped by small thumb-screws. The spaces H between the 
ieeth are filled afterwards with slips of cherry wood cut 
to shape on the disk sander. 

After the teeth are planed off flush with the edge of the 
rim, 34-in. No. 5 corrugated nails are driven in as shown 
at J in Fig. 14. Patterns made carefully by this process 
will show a spacing error of only about 0.01 in., which is 
sufficiently accurate for ordinary cast gears. 

H. N. Turrie. 

Battle Creek, Mich. 
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Folding Shelves for Use on 
the Elevator 


As our plating and assembling departments are on 
different floors, it is necessary for us to transport, by 
means of an elevator, the various articles which have been 
polished or otherwise finished. We found that these be- 
came marred if placed in trucks or pans, and, as refin- 
ishing meant quite an expense, we set about overcoming 
this difficulty. 

The set of shelves here illustrated were constructed 
and made fast to one side of the elevator by the cleats B. 


The spread of the legs A is sufficient to clear the cleats 
when the apparatus is raised and held, by means of a but- 
ton, against the side of the elevator, as shown by the 
light lines. This provision was made so that the shelves 
would be out of the way when the elevator is being used 
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FoLpING SHELVES FOR USE ON THE ELEVATOR 


for the transportation of large pieces. The legs and 
cleats are made of wood, and the shelves and bars of iron. 
A number of wooden trays are loaded and placed on the 
shelves. These are put off at the assembling floor, where 
the elevator man pushes a button operating a bell at the 
foreman’s desk. On receiving this signal, the foreman 
immediately sends a boy to carry each of the trays to the 
bench of the man who is assembling that particular lot. 
This arrangement has proved satisfactory in operation. 
H. D. Murpny. 
Jersey City, N. J. 


Grinding Head for Use on 
Planer 


The illustration shows a grinding head for use on a 
planer. This is the best device I have found for truing 
up locomotive guides. It requires almost no explanation. 
The shank A is fastened in the planer tool post, the shaft 
bearing being in the end B. The two grease cups C’ provide 
lubrication. The abrasive wheel D is held between large 
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GRINDING HEAD For USE ON Pram 


flanges, the collar Z, at the other end of the bear ing, dl 

venting side motion. The wheel is driven by the peo 

F, which can be made of any size to suit requirements 
W. WEGENER. 


Chisholm, Minn. 
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Steadyrest for Rough Iron 
Shafts 


Referring to O. A. Webster’s article on page 866, it is 
almost impossible to use three setscrews as he shows them, 
and to tighten them enough to act as a driver for the 
disk, without a cramping effect on the shaft that will 
cause it to run out when released. 
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STEADYREST FOR Roucu [Ron SHAFTS 


I would suggest that he discard the plate C and make 
the disk B as the one shown in the accompanying illus- 
tration. Make the tool-steel jaws A a sliding fit in the 
bearings B. Bring them into contact with the shaft care- 
fully, so as not to cause any spring, and tighten the set- 
screws (’ on the gib keys D. Use the lathe dog £ on the 
shaft to drive the disk. 

Cuartes P. Dunn. 

Norwood, Mass. 


teferring to page 866, the usual way of turning the 
ends of a great number of rough iron shafts used in 
certain textile mills is as follows: 

The shaft is first centered on the ends. When ready for 
turning one or more catheads (according to the length of 
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STEADYREST FOR 
the shaft and the number of steadyrests necessary to sup- 
port it) are slipped on the shaft, which is rotated be- 
tween centers while the catheads are trued by adjusting 
the setscrews. When true, the jaws of the steadyrests 
are tightened on the catheads and the work progressed. 

Sometimes the catheads are used to support the shaft 
only while spots for the steadyrests are turned on the 
shaft itself. This, of course, takes more time. 

E. A. Drxte. 

New York, N. Y. 


Discussion of Previous Question | 
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Compact Fly-Cutter 


In his description of a compact fly-cutter, on page 648, 
Morris Himoff, referring to the cutters themselves, says, 
“They are interchangeable and are correct when reset, as 
they are located by the taper screw, which holds them.” 
He then adds, “The screw is shorter than the width of 
collar to prevent its protruding beyond the face.” 

Now the collar, or cutter block, is 1 in. in thickness, 
and the screw is 7% in. in length and has a taper at one 
not dimensioned but which appears to 
be about 43 in. The hole for the tool is in the center 
of the block face. If the taper part of the screw holds 
the cutter in place, as he says it does, then, supposing 
the taper to bear properly throughout its whole length, 
it certainly seems as though about *’/,, in. of the screw 
at its head end will protrude from the block. 

The side elevation of the cutter itself does not show 
any signs of a taper seat for the screw, as it should. The 
pin as dimensioned would pass so far into the block as to 
bring its threads into contact with the cutter, which 
would not make for correctness. 

Probably Mr. Himoff meant the pin to be dimensioned 
ys in., not % in. This correction, with the taper seat 
properly shown in the side elevation of the cutter, would 
result in all that he claims. 

The point is, this is one of those cases where, if a ma- 
chinist were given the job as it stands, it would be more 
than likely that he would take the instructions as given 
and find out when the job was complete that some of it 
would have to be done again. 


end, which is 


Gro. W. SMITH. 
Birmingham, Eng. 


Crane Chains and Slings 


With reference to the editorial on page 829, I find 
that wrought-iron chain does not crystallize from age or 
from proper load, but only when the material has been 
strained beyond its elastic limit. For instance, a 1-in. 
hand-made crane chain is usually proof-tested to 30,000 
lb. (which is about one-half of its ultimate strength), 
after which it is inspected before being accepted. The 
safe working load is one-fourth of the breaking load or 
one-half of the test load, and if this safe working load is 
not exceeded the chain will remain until worn out as 
fibrous as when new. It is the overloading and stretching 
of the iron that causes accidents in using chain. 

Another feature is the joining of hooks and rings to 
chains; this should be completed at a chain works instead 
of a foundry, with its probability of defective welding and 
improper material. 

Finally, each crane or sling chain should have its safe- 
load capacity stamped on the hooks or the end links, so 
that the user may determine the proper load. 

DANIEL CARROLL. 
Columbus, Ohio. 
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The Draftsman 


By Berton BRALEY 


He sits in the office with pencil and pen 
And slide-rules and playthings like that, 

And maps out the work for the rest of us men 
On sketch and on blueprint and plat; 

He figures in millionths—or less—of an inch 
And ciphers out stresses and strains, 

For the job of a draftsman is never a cinch 
And needs a fair portion of brains. 


He mustn’t be lazy, 

He mustn’t be slow, 
Or doubtful and hazy 

On things he should know, 
He must be a craftsman 

Who longs to climb high, 
For that’s how a draftsman 

“Gets by!” 


He can’t do his task in a hit-or-miss way, 
He’d ruin the ship if he should, 
His work must be RIGHT to be worthy of pay, 
And carelessness never makes good, 
For bearings and pistons and axles and such 
Have got to be true to a hair, 
And the fellow who draws ’em can’t bungle ’em much 
And hold down a drafting-room chair. 


i 


He’s got to be steady, 
Dependable, straight, 

He’s got to be ready 
To toil and to wait, 

A hard-working craftsman 
Whose swelled head is gone, 

For that’s how a draftsman 

“Gets on!” 
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From pattern shop through to the shipping-room floor, 
His labors are potent, because, 
Whatever we mill or we plane or we bore 
Must follow the lines that he draws, 
He’s figured the jobs for us fellows to do 
Till never an error can lurk, 
And now and again he’ll invent something new 
To give us a boost in our work! 
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He’s canny and clever 
And kindly and clean, 
A chap whose endeavor 
Is eager and keen, 
A number-one craftsman, 
Who works as he should, 
For that’s how the draftsman 
“Makes Good !” 
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The Geometric Progression 
for Feeds and Speeds 


The series of speeds and feeds on machine tools are 
being arranged more and more in geometrical progression, 
but there still remains much diversity of opinion on this 
practice. By many it is accepted as right and proper, 
without any thought as to the underlying reasons. By 
others it is pointed out as a mark of superiority of de- 
sign. By still others, the use of this progression is treated 
as a mere matter of course without any attempt to em- 
phasize its advantages. 

For these reasons, and for the additional one that the 
article on page 973 shows how machines are being changed 
over to bring about a systematic series of speeds and 
feeds, it is worth while in the interest of clear thinking 
to examine briefly the objections to the use of this pro- 
gression in machine-tool design, and the real reason for 
adopting it. 

A common objection is that if a series of speeds or 
feeds is arranged in geometrical progression, the dis- 
tance between the steps is too great in the higher part 
of the range. It is claimed that this distance between 
steps is out of all proportion to what should be used if we 
had a theoretically correct series. 

Let us consider a 20-in. lathe and assume that we will 
design it with a four-step cone and double-back gears, thus 
getting 12 spindle speeds, and that we wish to have these 
speeds exactly right to give a peripheral cutting speed of 
70 ft. per min. for the 12 most common diameters to be 
turned. These 12 diameters can well be 1, 2, 3, 4, 6, 8, 
10, 12, 14, 16, 18 and 20 in. The corresponding revo- 
lutions per minute, to give a circumferential speed of 70 
ft. per min., are 267, 134, 89, 67, 44.6, 33.4, 26.7, 22.3, 
19.1, 16.7, 14.8, 13.3. At the outset it will be noticed that 
there is a wide difference between the speeds at the larger 
end of this series. 

To determine if these steps are out of proportion to 
those found in a geometrical progression, let us accept 
the geometric ratio suggested by Carl. G. Barth, namely, 
V2 = 1.189. Using this and beginning with 1, we have 
the following numbers in a geometrical series from 1 to 
O44, 


1 s 2 
1.189 9.514 76.11 608.9 
1.414 11.31 90.51 724.0 
1.682 13.45 107.6 861.1 
2 16 128 1024 
2.37 19.03 152.2 1218 
2.828 22.63 181.0 1448 
3.364 26.91 215.3 1722 
4 32 256 2048 
4.757 38.05 304.4 2435 
9-094 45.25 362.0 2896 
6.72 53.82 430.5 3444 
BARTH’S CHROMATIC SPEED SERIES 

From this series it is easy to pick out 12 speeds which 
Practically cover this same range. This series is 256. 
181, 128, 90.5, 64, 45.2, 32, 22.6, 16, 11.3, 8, 5.66. The dif- 
lerence between the lowest and the highest speeds in the 
series based on diameter and cutting speed is 253.7 r.p.m. 


In t!> suggested range, which is in a perfect geometric 
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progression with the ratio V 2, this difference is 250.4 
r.p.m. The agreement is almost identical. Furthermore, 
8 of the 12 suggested speeds are practically identical with 
those desired. Does n t this prove that the progression 
fits ? 

As another test let us turn to revolutions per minute 
for high-speed steel drills drilling steel. A reasonable 
range for a medium sized vertical drilling machine might 
well be one which would have eight speeds capable of driv- 
ing drills of the followmg diameters at their proper 
speeds: 44, 34, %, 34, 1, 14, 15% and 2 in. Correspond- 
ing practical speeds taken from data supplied by H. M. 
Norris and published in the AMERICAN MacuHINistT, Vol. 
35, p. 117, are: 1528, 1019, 764, 510, 382, 298, 220, 172. 
From the geometrical progression r entioned above, the 
following speeds can be suggested: 1448, 1024, 724, 512, 
362, 256, 181, 128. Here again the range is almost the 
same. The difference between the extremes in the se- 
lected drill speeds is 1356 and in the corresponding geo- 
metric progression 1320. 

These examples clearly prove that there -is nothing 
whatever in the objection that the distance between steps 
and in total range of a geometrical progression is far 
too great for practical machine-tool speeds. 

Another objection sometimes urged is that the arith- 
metical progression is the ideal one to use, so the geo- 
metrical must be an unfortunate selection. Practically, 
this is impossible. If 114 revolutions is the proper step 
between the slowest and next to the slowest speed on 
a 20-in. engine lathe, this same difference between speeds 
must be continued clear through the range to give an arith- 
metical progression. Or if the difference between the 
finest and next to the finest feed is 0.002 in., this same 
difference must be preserved throughout all the feeds 
from the finest to the coarsest. Turning now to our 20-in. 
engine lathe, there would have to be something like 
168 speeds to realize this ideal condition. Obviously, any- 
thing of this kind is absurd with present mechanism. 
That it is the dream of designers is proved by the numer- 
ous attempts to develop some form of speed variator to 
give an indefinitely large number of steps having a small 
difference between them; but nothing of this kind is as 
yet a commercial possibility in the machine-tool field. 

If these usual objections have no weight, what then 
are the advantages of the geometric progression? A 
speed or feed series for machine tools should be so laid 
out that there are no gaps and no overlaps. There must 
be a uniformly varying series of some kind. This must 
be of such a nature that it can be conveniently obtained 
by the use of simple mechanism—gearing and cone pul- 
leys. This leads up to some kind of a progression. We 
have examined the arithmetical progression and find that 
it is unsuitable because of the great number of steps. 
The geometric progression naturally has fewer steps for 
a given range, and by changing our ratios we can make 
these as many or as few as is desired. In this lies the 
reason for its use. It is practical and adaptable. It is 
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an easily designed series, in which may be included as 
many steps as are necessary, or which can be convenientiy 
made to cover the range of theoretically desired speeds 
and feeds. As proof, turn to the illustrations previously 
given in this discussion. In fact, any carefully designed 
series of feeds or speeds will naturally drop into this 
progression or an approximation to it. 

But even if it is impossible to obtain the exact speeds 
and feeds desired from purely theoretical considerations of 
cutting speeds per minute for certain diameters of work, 
there are so many modifying factors that it is foolish to 
attempt to obtain too great refinement. As factors in 
the proper cutting speed in revolutions per minute comes 
the diameter of the work, the desired peripheral speed, 
the kind, quality and hardness of the material, the kind, 
quality and desired life of the tool between grindings, 
the rate of feed and the depth of cut. It is obvious that 
where there are so many variables it is impossible to de- 
sign a machine to be used for general work and establish a 
range of speeds and feeds theoretically correct for a mul- 
titude of conditions. An average of some kind must be 
struck. The geometric ratio gives a workable series of 
speeds or feeds uniformly varying without any unreason- 
able gaps and without any overlaps. 

Thus the great reason for using it in machine tools 
lies in the fact that it is good, rational design. By its 
means a practical series of feeds and speeds can be laid 
out, one that can be gotten with little trouble, by using 
simple mechanism. There is no mystery in its application. 
It is nothing that should be crowed over or considered 
a wonderful achievement when worked out for any given 
machine. It is a sensible, rational system to use, and 
one that deserves to be extended. 


% 
Equipping Vocational Schools 
Too Much and Too Fast 

The endeavor to introduce vocational training quickly 
is 1esponsible, as might be expected, for many errors of 
judgment. There is altogether too much striving “to 
make a showing,” either from personal pride or for polit- 
ical capital—as is too often the case. The best inter- 
ests of all concerned demand a careful consideration of 
all the facts and a determination to make haste slowly. 

The same precaution applies equally to the equipment. 
Here the tendency is to buy everything in sight, so as to 
point with pride to the “completeness of our school 
equipment.” 

A far better plan is to buy as little equipment as can 
be used to make a fair beginning, adding to it from time 
to time as experienee indicates. If the school shop be 
considered in much the same way as a practical mechanic 
would plan a repair shop in the backwoods, the result 
will be much better than if the list of machines and 
tools were made out by a supply salesman, as too often 
seems to be the case. 

The wisdom of this plan becomes apparent when we 
consider that one of the teacher’s most difficult problems 
is to know what to have the boys do. City schools af- 
ford much less opportunities for work to be done by 
boys than schools in country places, and by refraining 
from buying such things as are not absolutely necessary 
at first and that the boys can make, many hours of use- 
ful work will be provided. The boys, moreover, will find 
a genuine interest in making real things to be used in the 
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shop equipment, regardless of how insignificant t)ey may 
be. * #2 

Whatever equipment is purchased should be of good 
quality, but it is a mistake to make the initial equipment 
too complete just because the money has been appropriated 


for it. The repair shop would tuck any surplus away in 
the bank, and the school should also be able to have some- 
thing available for emergency demands. Even such sim- 
ple things as file handles afford opportunities for rea] 
work in wood turning and in soldering strip metal for 
the ferrules, and there are many other smal! things 
which can be made equally well. The repair shop parallel 
holds in many other instances, and it should be impressed 
on the boys that manufacturing is not done in the same 
way as work in the schools. 
B 

Readers of the AMERICAN MACHINIST are well ac- 
quainted with the old, old trick of certain unscrupulous 
oil houses, whereby a barrel is alleged to have been shipped 
wrongly and someone in the city where it has been sent 
is asked to buy it at a reduced price. This has been ex- 
posed many times in these columns and we hope has 
pretty well died out as a sharp practice in the oil busi- 
ness. 

But the trick itself is apparently not dead, as indi- 
cated by a letter sent under date of Nov. 2 to a manu- 
facturing company in Cincinnati, Ohio. We quote the 
letter below without the name of either party. If the 
practice continues and has behind it the same motive as 
existed in the case of oil, it may be necessary to take vig- 
orous action. The text of the letter is: 


We have errored in making a shipment consisting of a 
625-lb. bale of our standard quality of sanitary colored wiping 
cloths, together with a 450-lb. bale of our white wiping cloths, 
which is now-in transit to Cincinnati, Ohio, instead of Cincin- 
nati, Ind., and take this opportunity to ask if you would like 
to accept either or both bales at reduced price rather than 
we should return same to Detroit, and lose a double freight. 
Our usual prices ire $4.50 and $6.75 per cwt., Detroit, but will 
offer to you at a basis of $4.50 and $6.75 per cwt., f.o.b. Cin- 
cinnati, Ohio, terms 2 per cent. 10 days. 

May we transfer either or both these bales to you? Your 
order by return mail will be greatly appreciated. 


& 

There is an aspect of the present war that has had lit- 
tle attention, but which will have an inevitable effect. 

After making all possible allowances for newspaper 
stories, there are several million men in service in Europe, 
every one of whom is learning the habit of being sup- 
ported in comparative idleness. They may do heroic 
things under the spur of the moment, they may perform 
wonderful feats of endurance and they may make re- 
markable forced marches, but they are learning to love 
the life of a hobo. Anyone who recalls the way this coun- 
try was infested with men of that stamp for years after 
the Civil War and who recalls how hard it was for men 
who went no further toward Cuba than the training 
camps to get back to business, will appreciate the fact that 
the regeneration of Europe, if the war should stop to- 
morrow, would be a matter of years. 

We cannot expect to import the things which we have 
neglected to make the moment the war is over, nor for a 
long time afterward. Many have been deterred from 
beginning the manufacture of things which they had for- 
merly imported just because they felt that the war was 
to be a short one. No matter how short it may be, the 
mischief is done and it will require ten years to rehabili- 
tate industries which have sent men into active service 
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Horizontal Multiple Drilling 
Machine 


The horizontal multiple drilling machine shown rep- 
resents the latest addition to this line of equipment under 
development by the Baush Machine Tool Co., Spring- 
field, Mass. 

This machine is universally adjustable, and is ar- 
ranged to drill from both sides simultaneously to close 
| It has 37 spindles, 15 in the right head and 22 
Although equipped with the number 


centers. 
in the left head. 
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belt. 
the overhanging arm, sufficient adjustment is provided 
for keeping the belt tight or for using the same belt 


By mounting this pulley on a bracket slipped on 


crossed or open. 

The remainder of the attachment consists of a bracket 
carrying a short shaft and a swinging arm, the shaft be- 
ing driven from the grooved pulley by a telescopic shaft 
and universal joints. The bracket is clamped over the 
dovetail on the top of the regular spiral head. In place 


of the usual index plate a large gear is employed, through 


which the power is transmitted from the grooved pulley 

















HorizontaL MuurieLte Drittinc MacHINE 


of spindles mentioned, each head is bored for 24 spindles, 
which are adjustable anywhere within a layout of 16x30 
in. , , 

The supporting arms for the spindles are of a design 
calculated to permit considerable vertical adjustment 
without the disadvantage of having any projecting bolts 
or screw heads around the spindle bearing. This is ac- 
complished by means of the steel-strapped arm, with an 
adjustment on the extreme outside end. This feature is 
especially desirable where close centers or irregular lay- 
outs are to be reached. 

The machine is arranged for motor drive and is pro- 
vided with independent feed for each head and an au- 
tomatic feed stop. 


x 


—s 


Attachment for Cutting Spirals 
on the Miller 


The attachment shown was designed by the Brown & 
Sharpe Manufacturing Co., Providence, R. I., for over- 
coming the usual difficulty in cutting short spirals on the 
miller. In such work there is the necessity of gearing 
up from the screw to the work in a considerable ratio, 
with a consequent load on the screw which often results 
ian uneven turning action. 

A small grooved pulley mounted on an expansion 
bushin ¢ is placed on the rear end of the machine spindle. 
This drives the large grooved pulley shown, by a round 


to the spiral-head spindle, thus rotating the work. The 
movement of the work may be instantly stopped by means 
of the small lever on top of the bracket, which operates a 














ATTACHMENT FoR CuTTING SPIRALS ON THE MILLER 


positive clutch. Eighteen holes are provided in the large 
gear, to be used when cutting double, triple or other mul- 
tiple threads. 

This independent driving mechanism is designed to do 
away with all driving stress on the table feed screw. 
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The regular feed meckanism is thrown out of engagement 
and the screw is only used to obtain the lead. This is ac- 
complished by connecting the worm shaft of the spiral 
head to the table screw through triple compound gearing, 
the ratio of which is 180 to 1. Power is, therefore, trans- 
mitted from the spiral head to the screw in a very high 
descending ratio. 

For single threads the attachment can be rigged up 
so that the spiral-head spindle is connected directly to 
the table feed screw, thereby simplifying the train of 
gearing. 

The attachment is arranged to be quickly placed on any 
regular Brown & Sharpe milling machine which carries 
a 10-in. spiral head. No fitting or drilling of holes is nec- 
essary. Very few extra gears are required in the triple 
compounding beyond those furnished regularly with the 
spiral head. A reverse gear and plate may be used in 
addition to those shown, when cutting a thread of the 
opposite hand. 


Multiple-Spindle Drilling 
Machine 
The multiple-spindle drilling machine shown is a 
further development of this type equipment, built by the 
National Automatic Tool Co., Richmond, Ind., the 
previous types of which have been shown in these columns. 
This machine is built with various sizes of round and 
rectangular heads, which may be equipped with from two 
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MULripLe-SpINDLE DriLLInc MACHINE 


to 16 adjustable spindles. The head is tongue-grooved 
and bolted to the column. The driving gears and pin- 
ions run in oil and all bearings are phosphor-bronze 
bushed. The different sizes of heads may be equipped 
with various combinations of adjustable arms or cluster 
boxes. 
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The table knee has an extended top to provide a sup- 
port. The table is operated by the adjustable hand jever. 
or pilot, on the right side, or by the power-feed lever be- 
neath the table on the left side. Pulling up the power. 
feed lever engages the feed; pulling down disengages jt. 
The power feed may be tripped by hand or automatically 
at any point by means of an adjustable trip. The table 
returns automatically after being tripped to a position 
determined by the spring bumper below the knee, which 
may be moved up or down, depending upon the height 
of the work. 

The feed box, giving three changes of positive gear 
feeds, is located on the left side near the top of the col- 
umn. It is driven upon the idler pulley by means of a 
silent Morse chain. The three changes of feed are made 
while the machine is running. The drill spindles, made 
of crucible steel, hardened and ground, are provided with 
ball thrust bearings and locknuts at the upper end to take 
up any end wear. Spindles are bored for standard Morse 
tapers, or are furnished with collets for using straight- 
shank drills. The spindle bearings are of phosphor 
bronze, securely fastened to the semi-steel adjustable 
arm of the I-beam section. The construction is such as 
to permit the drill spindle to be easily and quickly ad- 
justable for drills of different lengths. It is only neces- 
sary to tighten or loosen the hex nut on the lower stud 
to get this vertical adjustment. This hex nut is always 
accessible, no matter how closely or in what position the 
spindles may be grouped. ‘This arm construction per- 
mits the drill spindle te be adjusted vertically for differ- 
ent lengths of drills without disturbing the position of 
the adjusting arm. 

The machine has a capacity for drilling up to 34-in. 
holes in cast iron and weighs about 2500 lb. 


* 


Semiautomatic Union 
Machine 
The machine shown, intended for machining malleable- 
iron lip union heads and tails, is built in combinations of 
any number of units on one base. 




















SEMIAUTOMATIC UNION MACHINE 





AMERICAN 


December 3, 1914 


The fittings are chucked in a vertical position, which is 
desig’ to make possible more effective lubrication 
through the hollow upper spindle. 

In operation the fitting is clamped in the chuck and 
the machine started with the controlling lever at the 
front, it then passes through the cycle automatically 
performing the operations of facing, undercutting and 
tapping simultaneously. When the fitting is finished the 
machine comes to a standstill. The chuck is then drawn 
back clear of all tools, when the fitting drops through the 
rear of the chuck into a receptacle. While the chuck is 
withdrawn the next blank is placed between the jaws 
and the chuck pushed against a backstop, which grips the 
fitting and lines it with the spindles. With the controlling 
lever it is possible to stop the tools at any position of 


} 


the evcle. 
This machine is a recent development of the Pottstown 
Machine Co., Pottstown, Penn. 


% 
Patterm Makers’ Chest 
The chest shown requires little explanation. It 
designed to be especially useful for pattern makers and 
is provided with extended drawer slides. 


Was 
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PATTERN MAKEks’ CHEST 

This chest is the latest addition to the line made by 

the Union Tool Chest Works, Rochester, N. Y. 
* 
Long-Distance Indicating 
and Recording System 

The illustration shows electrical long-distance trans- 

mitting, indicating and recording instruments manufac- 
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tured by the Bristol Co., Waterbury, Conn. Bristol 
recording instruments, when equipped with these elec- 
trical transmitting systems, are capable of producing au 
tomatic and continuous records of pressure, liquid levels, 
temperatures, mechanical motions, etc., at long distances, 
even miles, from the points at which the transmitters are 
located. 

The two instruments three 
wires, one of which is connected to a source of alternat- 


shown are connected by 


ing current, as for instance, a lighting circuit. 


Light Pneumatic Forging 
Hammer 


This light pneumatic hammer operates on the prin- 
ciple of the steam hammer—the use of pressure in a suit 
able cylinder to lift and throw the ram. 

The anvil, or die-block, is cast solid with the housing, 
which is rein- 


or box frame, 





forced inside and supports the 
cylinder. The foot lever shown 
operates a valve which admits 
air to the evlinder under pres- 


sure, which in turn operates 
the piston driving the ram. 
The valve operation is such 


that the ram is always clear up 
when the air is turned on. The 
blow is struck by pressing the 
foot imme- 
diately rises upon release of the 
lever, which is held in its up- 
per position by a spring placed 
in a pocket out of the way in 
the front of the anvil. With 
a full drop of 10 in. and the 
full air pressure behind the pis- 
ton, about 2500 ft.-lb. 
erg) is secured, and the force 
of the 
desired or a squeezing action 
The amount of pres- 
sure required is said to be the 
same as that for a sewing-ma 


lever and the ram 


of en- 


blow can by varied as 


secured. 
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— chine treadle. 
The machine 
floor space of 14x24 in., and 
is 66 in. high. A smaller machine, with about half the 
capacity, is made especially for toolroom work, copper 
drawing, jewelry manufacturing and the like. If de- 
sired, these hammers can be equipped for light die stamp- 
They are a recent product 


Forainc HAMMER occupies a 


ing, forming and embossing. 
of H. Edsil Barr, Erie, Penn. 


Multiple-Spindle Drilling 
Machine 

The four-spindle drilling machine shown represents 
the latest type made by the Rockford Lathe & Drill Co., 
Rockford, Ill. This machine is also made with three 
spindle heads. 

The column is of the box type and is provided with a 
wide dovetail slide. The table is raised and lowered by 
handwheel and may be readily removed for replaning. It 
has adjustable supports. The spindles are high-carbon 
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steel, forged and ground, and are provided with ball thrust 
and stop collars. Weight and chain counterbalance is 
provided for the spindles. 

With the table in the uppermost position, the machine 


swings 17 in. The distances between centers of spindles 

















MULTIPLE-SPINDLE DrILLING MACHINE 


are 10 in., and the spindles have a vertical travel of 51% 
in. A vertical head adjustment of 9 in. is available and 
the machine has a capacity for 5-in. holes. The machine 
shown weighs 1150 lb., while the 3-spindle machine is 
350 Ib. lighter. 

co 


* 


° 
Tire Heater 
The illustration shows a single section of a tire heater 
manufactured by the Monarch Engineering & Manufac- 
turing Co., Baltimore, Md. 


This heater can be run on either oil or gas. Low- 
pressure air is used at not over 16 oz. per sq.in. The oil 
or gas is led through flexible hose to the mixer. When 

















Tire HEATER 


oil is used a cock admits sufficient air to the mixer to 
atomize the oil, while another cock admits sufficient air 
to complete combustion. 
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‘The sections are placed in a circle around the tiye 
Owing to the sectional construction, various sizes of tires 
are readily accommodated by adding or taking away one 


or more sections. 


Improvised Automatic Vise 
By W. E. WiLber 


The illustration shows a method of improvising a vise 
to work automatically on a hand-milling machine. The 
wedge A closes the vise B as the table is fed forward, and 
the springs C, located between the jaws, open it on the 
backward movement. 

This tool can be built quickly and cheaply and is ser- 
viceable for slotting screws and for other light work of a 
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[IMPROVISED AUTOMATIC VISE 


similar nature. Different-sized jaws and wedges may be 
provided for various jobs, and the heavy spring D keeps 
sufficient tension on the work in the majority of cases. 
The studs # should be hardened and their edges smoothed 
and polished to insure ease of operation. 

In Fig. 2 is shown a side view of the casting which sup- 
ports the wedge by means of the dovetailed slot and the 
gib A. 


aS 


Table for Addition and Sube- 
traction of Binary Fractions 
By Wittiuim T. CoyLe 
The method of using the table is self-evident. To add 
two fractions: Take one fraction in the index at the 
top of the vertical columns and the other at the end of 
the horizontal columns. Where these two columns in- 
tersect, will be found the sum. To add three fractions, 
take two of them first and proceed as above; to the sum 
of the first two add the third fraction. This method holds 
good for the addition of any number of fractions. If 
the sum of any two fractions, in the continued addition 
of a number of fractions, should reach more than one 
inch—the limit can be noted and the fraction above used 
in the computation. The unit or units can then be 
added to the sum of all the fractions. A 
In subtraction the result is found just as easily. ay 
we wish to subtract °"/,, from 15/,,. Look along any 
27/,, column until 15/,, is found. Then, at a right angle, 
follow that column until we reach the outside index and 
we find the result—*’/,.. _* 
In this way problems may be solved, an equation like 

sh /., — 19/,, — 27/,, = *1/,, is made simple. 
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References vs. Texts 
E. H. Fisn 

When one wants to know the meaning of right, he looks 
under the “R’s” in a dictionary. If he wants to know 
where Jones lives, he looks under the “J’s” in a directory. 
If he wants to find the moment of inertia of some new 
cross-section, he looks up “Moment of Inertia” in a text- 
book. But, in this latter instance, one does not get much 
further than he would in the first had he looked up the 
word wright under the “R’s.” He ‘merely finds that he 
must turn back and read the book from the start of the 
first chapter in which moment of inertia is mentioned. 

No doubt there are men, who, once they have studied 
it, can remember all about moment of inertia, but most 
people have their minds so cluttered up with things that 
they are doing all the time, that they have to dig out the 
information all over again for each new occasion. For ex- 
ample, suppose that one wants to find the aforesaid mo- 
ment for a beam made up of a given web, four angles, 
and two cover plates, and that it is four years since he 
had occasion to do that particular thing. Some of his 
friends probably are doing it continually and, were he 
to telephone to them, would figure it out in ten minutes, so 
that he could go on with the rest of the job. But a man 
hates to impose on his friends and, moreover, he 
hates to admit his ignorance; so he picks up a textbook 
and opens it at one of the places where the index leads 
him to hope for results. There are twelve different pages 
on which the subject apparently is discussed, but by 
strange good luck he opens at the one wanted. Here he 
finds five equations given, involving fifteen different sym- 
bols, seven of which are explained in this chapter and 
eight carried over from the Lord knows where. 

Then he tries to find out something about the ques- 
tion from the handbooks issued by two of the standard 
manufacturers of structural steel. He finds two exten- 
sive tables of strengths of beams of various lengths built 
up in a few out of the infinite number of combinations 
possible, but no word as to how ene might combine the 
shapes rolled to get the results wished. So, at last, he has 
to settle down and spend two hours reading the textbook 


By 


to learn what the symbols mean. 

After it is all done, he finds that, if the author had left 
out fifteen words, which led him into a wild-goose chase 
back to the beginning of the book, and had added possibly 
ten words of explanation, and made the cut accompanying 
the paragraph 100 per cent. clearer, then he would not 
have had to spend more than ten minutes in getting 
the thing through his head. 

The trouble seems to be that a man cannot think of a 
piece of information—engineering information—as an 
isolated fact. If he wants to find the address of one John 
Michael Jones, he does not want to read a treatise on the 
descent of the Jones family. What he wants is direct, 
reliable information on the one point that he is after. 
He may have a customer who wants a beam built to carry 
a certain load. He knows what there is in the yard, but 
he also knows that if he does not give the customer some 
pretty specific information within a few minutes, the order 
will go elsewhere. 

Would not a textbook that could afterward be used as a 
reference book be a valuable thing in any engineering 
school? Why teach from one book, when the graduates 


will use another ? 
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MECHANISM OF STEAM ENGINES. By Walter H. James ana 
Myron W. Dole; one hundred and seventy 5%x% -in 
pages; 183 illustrations; indexed; cloth bound. Price, $9 
John Wiley & Son, Inc., New York. ae 
This textbook has been planned primarily to meet the 
needs of students who take up a study of the mechanism of 
steam engines, following their course in the elements of 
mechanism, and before a study of the theory and practice of 
heat engineering. It is, therefore, an elementary treatise oy 
the kinematics of reciprocating steam engines and steam tur- 
bines. The behavior of the steam itself is given sufficient at- 
tention to enable the student to study intelligently the ma- 
chine for which the steam is the source of power. No dis- 
cussion is given of the underlying heat theory or of details 
of construction. There are eleven chapters, with these head- 
ings: General Discussion of a Reciprocating Steam Engine: 
Single-valve Engines; Valve Diagrams; Difficult Problems on 
the Slide-valve Engine; Governing Devices for Single-valve 
Engines; Riding Cut-off Valves and their Governing Devices: 
Multiple-valve Engines; Hand-operated Reversing and Con- 
trolling Gears; Valve Setting; Steam Turbines; Turbine Valve 
Mechanisms and Governors. The final chapters describe the 
principle of action of steam turbines in general, and explain 
briefly the various turbine types, together with the methods 
of controlling the steam supply. An example of each type 
of turbine is given, and two typical controlling mechanisms 
are shown. 


THE SCIENCE OF WORKS MANAGEMENT. By John Batey. 
Two hundred and seventeen 43%x74-in. pages; indexed: 
cloth bound. Price $1.50. D. Van Nostrand Co., New York. 


This British book is Volume XII of the “Broadway Series 
of Engineering Handbooks.” Judged from the American 
viewpoint, there seems to be but little reason for offering it. 
It neither sets forth fundamental principles nor lays down 
a system of management. To fill its place as a handbook 
it should outline the successful mechanisms that have been 
developed and applied in modern shop management. But this 
it does not do. It is rather a classification of the elements 
of a machine-shop organization. 

The attitude taken is unfortunate and 
been very largely outgrown in this country. 
insists that management exists to make profit. 
tations are typical: 

“Yet works management means the production of the best 
at the least cost to insure a good profit.” 

“Now, works management really means organizing, 
organizing to a profit requires a special kind of genius.” 

The best of American shop management recognizes that 
the benefits derived from improved management must be 
divided between employer and employees. Some of the fore- 
most American consulting managers will not take as 4 
client a corporation which is merely interested in increasing 
profits. 

However, 


is one that has 
The author 
These quo- 


and 


throughout the book there are many factors 
dealing with details of machine-shop operation that are 
interesting and of value. As all of the money values are 
expressed in British units, the reading is made a little more 
difficult for Americans. There are a few cases, of which the 
following quotation is typical, that indicate either careless- 
ness on the part of the author or else a wide divergence from 
accepted American practice: 

“Case-hardening has become quite an art, and many spe- 
cialists exploit plants for the purpose. The specialty has 
been of great advantage in hardening small tools, enabling 
large quantities to be hardened without the disabilities at- 
tached to the old method.” 

There are 16 chapters, with the following headings: Or- 
ganization; Brass- and Iron-Founding Department; Brass 
and Iron Foundry Installations; Smith and Machine Shops; 
Fitting and Erecting Shops and Their Management; the im- 
portance of Stores in Organization; Why Organizing Is & 
Science; Some Existing Business Systems; Direct versus In- 
direct Charges; the Underlying Principle in Organizing; the 
Making of an Organizer; Things that the Organizer must 
Know; the Value of Knowledge; Starting a New Engineer!ne 
Business; Some Plain Unvarnished Facts. 

& 

According to the “Brass World,” in casting brass in sand, 
if the amount of zinc in the brass exceeds 34 per cent. ‘- 
parts of copper and 1 part of zinc), the castings will come 
dirty on account of the formation of zinc oxide. In other 
words, the more zinc the brass contains the dirtier the cast- 
ings. It has been found that 34 per cent. is about the limit 
which can be used for successful work. 
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$2,500,000 drydock will be built at San Francisco 
outcome of the signing of a contract last week 

between the Navy Department and the Union Iron Works. 

This will be the largest drydock on the Pacific Coast. 


as 


* *K 2K 


Vermont manufacturer of ammunition has recently 
received an order for $2,500,000 worth of rifle cartridges 
for one of the belligerent powers. In order to handle 
this contract, rush orders for $250,000 worth of machin- 
ery have been placed. 

Bo % * 

Recent orders received from abroad and from the 
United States Government have made it necessary for 
the Fore River Shipbuilding Co., of Quincy, Mass., con- 
trolled by the Bethlehem Steel Co., to build an 80x200-ft. 
addition to its plant. This addition will cost $60,000. 


The Pittsburgh Steel Co. fired four additional fur- 
naces at Monessen, on Nov. 15, giving employment to 
3500 men. The barbed-wire department is working double 
shifts and Sundays. The company states that it has large 
orders from France and Russia and that the material un- 
doubtedly will be used for defensive works. 

* * # 

Extensive additions will be made to the plant of the 
Winchester Repeating Arms Co., at New Haven, Conn. 
Plans have been filed and work started on a new fireproof 
drop-forge shop, to be 52x208 ft., a hydraulic-press shop, 
52x161 ft., and building for the bluing department. In 
addition, the company is having plans prepared for a new 
shot tower, which will cost approximately $100,000. 

* oo * 

Robert Pluym, representing Pluym-Ochs, Ltd., Petro- 
grad, in an interview at the offices of the American Ex- 
press Co., 65 Broadway, New York, said that his firm was 
in the market for agricultural machinery, machine tools, 
and miscellaneous supplies. Russia, he said, had been 
spending yearly $500,000,000 for German goods and that 
now the United States inevitably must get the bulk of this 
trade. 

* * * 

As a result of the stoppage of potash shipments from 
Germany, the Pittsburgh Industrial Development Com- 
mission has organized and incorporated a company, to be 
known as the Farmers’ Fertilizer Co., having $1,000,000 
capital. Seven acres of land have been purchased and 
the company will employ 100 men in manufacturing 
commercial potash under a patented process. It will make 
use of the slag from the Pittsburgh mills, which hereto- 
fore has been used on fills and dumps, by mixing it with 
Tennessee phosphate. 
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B. Elshoff has recently resigned his position as superin- 
tend: nt of the electrical department of the Canadian West- 
inghouse Co., Ltd., to become works manager of the Diehl 


Man ifacturing Co., Elizabeth, N. J. 

Thomas F, Fournier, formerly efficiency engineer with the 
American Locomotive Co., and later district engineer of the 
Lamson Co., has been appointed chief engineer of the Becker 


Mill x Machine Co., Hyde Park, Mass., in which capacity he 
will also direct the sales policy of the company. 
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Current Prices of Shop Ma- 
terials and Supplies 
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PIG IRON was quoted at the 
and time indicated: 


following prices at the points 





Dec. 3, Oct. 29, Dec. 4 
1914 1914 1913 
No. 2 Southern Foundry, Birmingham $10.00 $10.00 $13.75 
No. 2X Northern Foundry, New York. 14.25 j 14.50 15.25 
No. 2 Northern Foundry, Cc hicago. . 13.00 | 13.50 14.75 
Bessemer, Pittsburgh... . 14.70 14.90 15.90 
Basic, Pittsburgh........ 13.35 13.65 13.90 
MISCELLANEOUS METALS—NEW YORK 
—— —Cents per pound— —— 
Copper, electrolytic (carload lots). 12.75 11.25 15.00 
dake . 33.50 31.50 39. 50 
OO See 3.90 3.50 4.30 
Spelter. .. ena 5.30 5.15 5.25 
Coppe r sheets, base........ 17.50 16. 50 22.00 
Yopper wire (carload lots).. 14.00 13.25 18.00 
I CE, Do nccdccscecsceeecwen 12.00 12.75 | 16.37} 
Brass pipe, innshiicenesnecs 15.00 15.00 | 21.00 
Brass sheets. . 12.25 12.75 | 16.624 
Solder 4 and } } (case lots)... 19.50 16.75 28.00 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
—_———Cents per pound—____—. 


Steel angles base... 1.85 | 1.85 | 1.95 
Steel T’s base....... 1.90 1.90 2.10 
Machinery steel (bessemer).. . 1.85 1.85 2.05 


AREHOUSE, NEW YORK 


—Ce nts per pound—— 


STEEL SHEETS FROM JOBBERS’ W 


' 


2 | 


No. 28 Black. 2.60 3.7 3.7% 
Ss J 9 eee 2.50 2. 0 2.65 
Nos. 22 and 24 Black............ 2.45 2.55 2.60 
Nos. 18 and 20 Black............... 2.40 2.50 | 2.55 
} | ' 2.35 2.45 2.45 
ios cn cndeuncinn ah 2.25 | 2.35 2.35 
No. 12 Black. . 5 har ae hice nici 2.20 2.30 2.30 
No. 28 Galvanized............... 3.50 3.70 

No. 26 Galvanized. 3.20 3.40 3.45 
No. 24 Galvanized 3.05 3.25 3.30 

COLD-DRAWN STEEL SHAFTING is sold to consumers 
at about 45% discount off list prices. At that rate the net 
prices per ae are % in., 4.95c.; 1 in., 8.03c.; 1% in., ae ire: 
13% in., 15.29c., 1% in. 16.50c.; 15% in., 19.36c.; 1% in., 2.44c.; 
1% in. 5. 79¢.: 2 in., 29.28c. 

OLD METALS—The following prices are quoted: Heavy 
copper, 10.50c.; light copper, 9c.; heavy machine composi- 
tion, 9.25c.; light brass, 5.75c.; brass chips, 8.25c.; brass turn- 
ing, 7.25c. 

MACHINE BOLTS are generally quoted to consumers at 
60% off the list price, but in the case of steady customers and 


big orders, generous concessions are being made. At the rate 








of 60% the following net prices hold, at dollars per 100: 
Diameter 
Length 4% 3% 55 % % 1 in. 
. a eae $0.68 $0.80 $2.08 $3.08 $4.20 $6.04 
2 =e 0.71 0.85 2.24 3.320 4.48 6.40 
Den Divett eens 0.74 0.89 2.38 3.52 4.76 6.76 
Sh al gata nee ele oa 0.77% 0.94 2.54 3.74 5.04 7.12 
. SO Ser, 0.81 0.99 2.69 3.96 5.32 7.48 
STANDARD PIPE continues unchanged. The following 
discounts are allowed from store in New York: 
Black Geivgpiese 
PON Rises 79 % 
2} to 6-in.. . sasuawre ; 78% oe 
j) Sa 75% 64% 


At these discounts the net prices in cents per foot are: 





Black Galvanized Black Galvanized 
}-in.. ane 2.41 3.45 ae 12.87 18.04 
l-in. 3.57 5.10 | 16.83 23.71 
1}-in. 4.83 6.90 ae 23.98 33.79 
ip 5.87 8.25 S-in..... 32.56 45 88 
a -_ fe : 11.10 6-in... .. 42.24 59.52 

DRILL ROD sells to consumers at the following discounts: 
Third grade, 60%; second grade, 40% off and first grade, 
25% off. 

COKE—Standard furnace coke sells at $1.60@1.65 for 
prompt shipment and $1.70@1.75 for future contracts. For 
72-hr. foundry coke for future shipment $2.10@2.50 is de- 
manded, and on contract $2.35@2.50. 

ANTIMONY—Prices remain unchanged, Cookson’s selling 
at 17c., Chinese at l4c., and Hallett’s at l6c. 


SWEDISH (Norway) IRON is sold to consumers in ton lots 

at $3 base. In small lots quotations are made at $3.75 and $4. 

WELDING WIRE—During the week there has been no 
change in the market, prices being quoted as follows: 

Cents per 


Pound 

Me Me OME Fe ccc cc ccccvcccnscrvcvecesesccceccescens 0.06 
No. 8, oy Cn Oe ovens i enbedas 60 086e088nedueees 0.07. 
re tear ate 6 ance alae eiidia today wulladk i wid wetad sath ciara eee 0.085 
No. DE 6k eet ukesbahubewhe HeGne seas banked eke ee 0.09 
ES ee ee ere rae Peer Tt eT ee eT 0.095 
No i BE Oe cca cnkes ce be Ree eeeeKNeeeebeiadenennes 0.10 
i lit a See eee rr en errr 0.16 
0.20 


No. 20 
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Making Parts for British Cycles 
By Frep HH. Conviy 
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\mong the pioneers in the evel arts industi in spindle, n this wav 1 wo s done ray vitho 
(ijreat Britain was Edward Williams, who, after various ersil spind| 3 Necess in 
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( ire clay ' en the di s 2B and ( < ets shown in | somewhat unusual 

then forced into contact with the forming roller D, whi n design: t two machines are used for assembling 


is driven v\ Lin pow rful vearme showh This roll ) and rivetin en solidl together, By following the 
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Fie. 1. Rortime Sprocker-Wieet Rims Fie. 2. Drittine Five Botr HoLes IN SPROCKETS 


so shaped as to allow the outer edge of the disk 1 operations shown by the three sprockets in front, an 
enter the groove just the des cdistane \s the dis ea of them mav be obtained. The crank is first forced 

tates in contact with the fo ne roll, the meta nto the sprocket as shown in the central wheel, and then 
swaged down un arim is 1 own out on each side, : the projecting edge pul vnoa OW 1y the fin- 
shown at / o form a sea oO es nks oO shed sprocks Bo . = i” spinning 
al he wins | s also. st s the spre et . Oo, an numb ol sprockets 
igaimmst s s ss or twistin in 1Kkes st OG ‘ I Ol s ! rotating spindle 
1s Wel | eans © thi hal ib CO] ir ha 

Some of the sprockets require fi holes drilled in een added to make it more co hient ft the operato 
them, and this s done bv th XI e shownh in Fig ee (n interest ney pommt im col nwit] s°¢ machine 
This has a= substantial multiple-spindlk dril ne hear s the ontrol and shit gy levers own above near tT 
“us shown, thre crank hand “ut ti rent contro ne ountersha I These ipparent Consist 0 bevel 
operation of the di line We itsel ‘his fixture moves cranks, th a short arm pla ing nt slot in the bar 
in and out from under the drill, so as to give ampl earrving the belt-shifting fingers Chis holds the shiftet 
room for changing the work, and is eas located against positive in either position, and i simple device tl 


a stop. can easily be applied to any machin The | con- 
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ASSEMBLING SprockKETS AND CRANKS 

struction of the riveting spindle is also of interest; the 
arge adjusting nuts at the upper end for taking up any 
lost motion and handling the thrust of the spinning opera- 
tion give an idea of the care taken in designing and 


building these machines. 
Gana DriLtinc MACHINES 


In Fig. 4 is shown a portion of the gang of drills used 
in drilling 
the axle. These are all arranged with special fixtures, and 


holes for the kevs which fasten the cranks to 
are also well guarded against the splashing of the lubri- 
cant, with which they are freely supplied. Some of the 
cranks can be seen in position on the left-hand machine. 
The cross holes are drilled before the large holes, all 
being carefully gaged by two plug gages, which show at 
once the relative position of the two holes. 

The work is fed up to the spindles by means of the 
handwheels which project through the guard in front. 
Chucks, wrenches and other tools are fastened with a 
chain to the machine so as to be always available when 
desired. These machines are all operated by girls, as is 
customary in factories of this kind. 

The cranks are tapped for the pedal pins in the fixture 
this gives an idea of the style of tap 
These, instead of 
each a 
in the spindle of 


shown in Fig. 5; 
used, as well as the form of shank. 


being squared, have large flats on side with 


rounded top so as to be easily inserted 
a heavy tang, and seems 


the machine. This is in reality 








Fic. 4. Drinuinc THE HoLe ror KEeyING 


The taps 
The 


method of holding the crank is extremely simple, the 


to 
are run through as is the custom in many places. 


answer admirably for work of this kind. 


small wrench on the capscrew being ample for this pur- 
pose and quickly operated, 
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WELDING STEEL PLATES ror FRAMES 
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raimes jigs an s om plate 
welded so as to form any desired shape. This 
is 1 ixtt e and one W ch can be hand more 

n isual cast-iron on The fixtures shown 
© require No special ¢ on, and are simp 
is eXamples OF We On s method instead 
sual castings There s be ma opportul 
r using this to a int ind no doubt a few 
will see great developments long this line. 

r great advantage . i ere are ho patterns 

or tie xture ~ | Ss amounts to con- 
eat times when th ( iM eld demands ir- 
shape castilgs for re bo 




















STO 


h 


Problems often arise in 
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Oxyacetylene Welding for Spe 
cial Pipe Assembli 


ere S 


By Rosnerr Maw 


SON 


PIP mstruction which cd 
mvenult on ti int « both the ollie in 
to obta Lowe i] results as regards cost 
Lhe Many ‘ These ( i! now ben 
‘ eof the ov ty | ‘ weldit yal ; 
The Pittsburzh Valve ry & Cor 
Pitt Pent one ¢ f es f 

vor! llustrat ot son ( show! 
| 25 ft In tenet s shown tl 
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WELDED SpecraL PARALLEL BRANCH 
A special paralle| Y-branch is shown in Fic, 2. The 


swaged down at B 
outside diameter. 


pipe A is 12 in. inside diameter, 
12 in. outside diameter and at (' to 8 in. 
The branch D, which is 8 in. in diameter, is attached to 
the main pipe by the interlock-weld method. Owing to 
the fact that great stresses may be exerted on the joint, 
generous length and two tie-bars are 


it is made of a 


MACHINIST Vol. 41, No. 24 
LocATION oF GENERATOR HovseE 
The locating of the generator plant for oxyacetylene 


welding and cutting purposes is often a problem. Some 
concerns are placing it in a separate building, others on 
the roof. The former method means an added expense 
and the latter is often an inconvenience to the man whose 
duty it is to charge the generator with carbide. 

The manner in which the problem has been solved at 








pony 














Mig. 1. HEADER with 18 OUTLETS 


welded at 2 and F. These tend to strengthen the branch 
and help to resist the stresses excited. 

A welded lateral header may be 
main pipe A is 16 in. in diameter and has a 10-in. 
B welded to it hy the interlock method. The 
further strengthened in the crotch by the welded tie (. 

The weight by parts built up by the 
welding method often saving in installa- 
tion costs, which in isolated locations, partic ularly on gas 


seen in Fig. 3. The 
branch 


branch is 


using 
a creat 


saving in 
means 
factor. 


lines, is a large 


SUPPORTING A TH BADER 

One method of supporting a header is indicated by the 
The supports A 
to the 


the part shown in Fig. 4. 
which are welded 


end view of 
are I-beams with channels B, 


Fig. 2. SpectaL WELDED Brancu 
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Fie. 3. Wenipep Larerat Heaper 


entire length of the header. This manner of supporting 
and holding the header has proved very successful after 
installation. 

A 11%-in.-diameter pipe coil, built up by 
The coil is made in two parts, owing to 
angle bends at the ends. These parts are 
The coil is then given a hydraulic test up 


welding, is 
shown in Fig. 5, 
the acute 
welded at B,. 
to 200 Ib. 


pressure per sq.in. 


Fie. 4. Supporrina a HEaper 


this plant may be seen in Fig. 6. The generator, which 
is of the duplex type, each tank holding 200 Ib. of carbide, 
is located in the building A, which is situated on a plat- 
form built on one of the tiers of the water tower as shown. 

The building is furnished with the requisite heat in 
cold weather and is reached by the stairway at the left. 
The carbide is kept on the shelf B at a convenient distance 
house, 


for easv access from the venerator 
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The Respeeding of Machine Tools 


By L. P. ALrorp. 


SYNOPSIS—Exzamples of the changes made in two As an aid in utilizing properly this increased power 
vertical drilling machines, a radial drilling machine, and n the machine, the original four-step cones have been 

)-foot boring mul, to bring about uniform sertes of done awa\ with and replaced by a pair of three-step 
speeds. A comparison Oo} the original and rei wed speeds cones, ol which the diame ter of th argest st p is about 


of 15 millers. Lay-outs of the original and improved the same as that of the largest step in the original ar 














gear trains of a planer speed-variator. These are all rangement, while the smallest step has twice the diameter 
from the work of Carl G. Barth. of the smallest step of the original cone. 
x The resulting speeds are now 12 in number where 
The respeeding of engine lathes was taken up in detail formerly there were eight. The new feeds are six in 
in an article published on page 793. In the same issue number where before there were four. 
i — a ; whe miaring 7 ISClISsio f the 
appeared an editorial ent ring into a di cussion of the eb; e - & TEE 
: ” ° . ; ; 7 NeTreca _ g "lee if w E&/Ok = 2f s ao & 
application of the geometric progression for series « Y SSS (Es s 
. } ’ ny } /S8/" S a AY p. es 34% 34%30 5 
machine-tool feeds and speeds. The examples and de- « a 9 ~/P& GEAR REDUCTION A: A4*20-5 504 
° . , . 1AS "IBS (212) « e 
signs upon which that article was based were taken from NEW 583 FAS aaa! Peg 212 B #8 =2.00 
the expert work of Carl G Barth. From the same SPEEDS | \2AS |i09.0/ 285/300 ; . 3.004. Sryry = 2.752 
AND 6484} [2A 132.37 28F 364 | 176 2.00 
TORQUES | , 
— 0x 48x 5 } ¥ T3AS |is40, /389) 1424, . : 
GEAR REDUCTION A :40*48%4!.. (2.78 377 | [Sar ‘i870 “sor sia 1137 CONE RATIOS (°3 FIGURED FOR 
bad B 4 ? of0 HICKNESS OF BELT 
na 26 £.950 : é 38 2 ao 
we Bb > . tos = area = 6.234 MWiaibic!idjeijft | ii). 0.107) @—z, 
“6 a FEEDS [001113 [001373 fani6@s}n020 10 007553100314 \3 86 2&25 
' " — F RAT 0s/ 3 FIGURED FOR \ + 1 [ I i 4 | 97 , Su w 
» v THICKNESS OF BEL F Ripe, = '000 | 2 Ze ® 
Cc Bor :' 1.9 12.56 2 
5S — i). 0.3592| "9% x s 4 3.86 lwo* 2} 
go B | es +41 S 3g = lau |B Ess 
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ed BH @SS= 07265 /35 Y® | Line Shaft _|23%5 
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Sir ' © fy lle 1.373 D9 Speeded up ri 
Q'S ra § eos 9! Zy"“F } : 
re g.: ~ i Wl =) 350 RPM 
co. er 4) 5 > 72° ew a2 i © cr2p PD a" 
. tin oe to MI ES. 4.402 = » a —_ — } . . ‘2 ace 
P zw ¢ r*n 
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Fig. 1. Ortainan and CHANGED ARRANGEMENT OF 30-INCH VerTICAL DrituIng MACHINI 


source, a few other examples have been taken, showing Fig. 2 also applies to drilling machines, including 
the changes and respeeding of drilling machines, a boring four radial and one vertica t shows logarithmic lay- 

mill, and a number of millers. outs of the original and revised feeds and speeds. 
CHANGES IN VERTICAL DRILLING MACHINES Here comments that have been previously made are 
The first example is a 30-in, vertical drilling machine, “S®!? !" order. The original feed and speeds were most 
rregular in the spacing on individual machines and 


see Fig. 1. At the left is a diagram of the original = I. 
without any uniformity between different machines. 


pulleys, gearing, speeds and feeds. At the right, in the i 7 
same illustration, is the redesigned arrangement with the Che practical duplication of arson a 
. 1 ° fj ( achi ies is me of } 0 cea! » / ‘OS ‘ ’ 
new speeds and feeds. It will be noted that the line- ve machines is one of the noticeable features of thé 

] 


layout of the original speeds. 


shaft speed has been increased from 140 to 350 r.p.m. ; , 
The machine countershaft has been changed to carry As revised, both speeds and feeds ™ brought into 
two sets of tight-and-loose pulleys instead of one. The "#*®! able Unizormsy, BW it was a deemed wise to 
main-line pulley, which was formerly 19 in. diameter, C@™Y Me changes in design far enough to do away with 


he practical « nlics 0) : a her of inst: ces 
has been replaced by two per that for the slow ~~ the practical duplication in a number instances. 


CHANGES IN A RaptaAL DritLing MACHINE 


being 30 in. diameter and that for the fast speed, 36 in. 
diameter. The width of the belt has been increased from In Fig. + are shown the old and new cone and back-gear 
34% to 4 in. The result of these changes is a much arrangement, the eld and new gear arrangement for the 


higher belt speed, which, coupled with the wider belt, feeds, and the ol 


means increased driving power. drilling machine. Here again, the cones have been 


d and new speeds and feeds for a radial 








1018 AMERICAN MACHINIST Vol. 41, No. 24 




































“W00R PM a | a [FEEDS 
~ C |SYMBOL AMOUNT RATIOS 
TTTYTIVT TE ° TTT 77 ZOr V—C_C_C 
x | i ™ Wy 33 69) | a 00057, 
| 627 627 = Pala WiMeneenanen } b 292 
~ 1 Ll I — j uy 447 287 47 q 593 
| { £37 53 064 
{2 |» L_iihsees e 14 |! 
74 | | i i x3 € 73 33 
f ORIGINAL LAYOUT ee - i pn i sgr_ {~qfoures | !222 
ota? & 0) gar [oR logane | +593 | 
; ig ae SPEEDS 
} ~ SYMBOL RPM RA 
| t = Miter. sna hi : A | 893), 
7 ~ vi | 4 A %1.. 
1 WR A free on Shat? ww «ld A128 25 
7) \J ine Whee! /00T ¥" 4A $9 ; 
tore. 287 3 


ele of e - . 
| ‘ Keyed t ! 42) 14 
+ 247 t 407 id 6114 
r 63 
































—— [ss 6 j 
- MBOL AM INT RAT 
' - , a’ : 1134 
"a 1 ; Bie 
; a a | 1 366 
a 
oF 497 eil y < EEDS 
27x% REVISED LAYOUT x | 407 Wee MBOL_RPM_ RAT 
k Changed 20 only ore indicoted 7 kL : 
: ry hg 
oq ' ma Seett 
vm | = : . 
LJ ey =— - 44 ‘ 
ee | 4 8 S 
87 E 
= ; 
4iNIST _ } - | . L aa ‘ 
. “4 ——D 
Fig. 2. Diagrams or Freep AND Speep GEARING OF VERTICAL DRILLING MACHINE 
changed, three-step cones with large diameters taking the | 
ae 4h. ¢ 4 
place of four-step cones with small diameters and nar- » Ae Ty 
row faces. ‘The belt is increased in width from 2°4 to [X) 


o1/ 
314 
la 


r.p.m.; and the back gear reduction cut down from 10.69 
to 4.073. 


in., the countershaft speed from 145 to 325 and 258 Sait “hel “9 oa 


145 RPM. 














. . » 8 . L iL 
These changes give 12 speeds in place of eight with Fig 
a range from 26.1 to 346, instead of from 4.16 to 265 +3 y~,hjo OLD CONES AND : 
rl , ° _—— _ Cc 33 Do , : 1D 
r.p.m. The feeds have not been changed in number, but *- Belt BACK GEAR 2 Double NEW CONES ANI 
‘ : _ r ‘ ve SACK GEAR 
are more regular in spacing, the highest being 0.098 in. ft 487. 
instead of 0.248 in. as before. 4 | 331, E 
GEAR REDUCTION, “S)) yo}\ It 


The increased driving power of the machine is clearly TO SPINDLE |" 


| NEW BACK GEAR 84x48 








; , 3:2 84x48 24073 
shown by considering the figures in the column headed, REDUCTION 33 x 30 
“Torque in Pound-Feet.”. With the old arrangement, 
there were two of these factors below 100, one being only 847 ba 
2 . , , a iia 84x6 
63.4. As changed the smallest is 120 ]b.-ft. BACK GEAR REDUCTION ~33 5 “1069 
dias at eee ee cei 
' S = ’ > > OLD SPEEDS AND NEW SPEEDS /.ND 
CHANGES IN A 5-rT. Boring MILL of at TORQUE: TORQUES 
=< y ££ Me 
Che changes made in a 5-ft. boring mill are shown in a] — Srp es Fz orp EF Pl 
. . . ; . . u “ os 3 a fg é 
Fig. 5. These involve a speeding up of the line shaft 22 feaict FEED a «ff & ag a 
from 125 to 250 rp.m. and the providing of fast and at | 055 | 2A | 176 810 AF 333 
; 030 3A 12 5 648 a 422 
slow speeds on the counter by replacing the single set ood te ae gar +233 
: ‘ NEW 59 &f m4 35 NEW)? 3 : > | 490 < 
of 20-in, tight-and-loose pulleys with two sets of 26-in. OLD D4 pay 29 010 | S351 38-0 tiestions 
tight-and-loose pulleys. The single pulley on the line ay ii n 66 63.4) 48 peso | 199 1BF | 1356 
: : - 159 +48 


> " ‘ ° ° 6 18 a 
shaft in the original arrangement was 14 in. diameter. 10/29) 68h rg ‘A 26 24 ,2BF 217 0 
: OV 47 ‘soll 35. 47 i120 } 3BS | 2750 





The two pulleys now on the line shaft are 16 and 19 in., g NEW NEW OLD) L_——_._38F . 346 
. 5 8 CI 76 a 
Vas: cag “geet , oink a iii — OLD FEEDS 10 0067410003750 028400588 0.0850 0 248 
respectively, The cone had six steps of which the small- a snailiven Be 8 | New FEEDS.000986 0.0159 00246910039161006372 00980 
est on eac as been abandoned. n the case of the _ oa NEW OLE — AM MACHINIST 
t on each | band 1. In tl f tl EW OLD a m 


! 
countershaft this small step has been completely cut off 





and in the case of the cone on the machine, it has been Fic. 4. Cone ann Back-GEAR CHANGES 
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made impossible to shift a belt onto it because of a sheet because of improper main-line speeding, the ranges of 
steel flange screwed to the shoulder between this and the speeds are far from being uniform, as shown by the 
adjacent step. The effect of this is to change the cones diagram. Another feature plainly bri ught out bv the 


from six to five steps. This arrangement is plainly diagram of original speeds is the wide gaps particularl) 















































shown at the right in the illustration. noticeable for machines IMH, 5MH and 6MH. 

One set of back gears was also changed, the change The manner in which these speeds were changed to 
being from a 29- to a 50- and from a 90- to a 69-toothed — bring about exact uniformity between those of the same 
gear. make and size, and reasonable uniformity between those 

The result of all these changes is an increase in thi of different makes, is shown in the middle part of th 
number of speeds from 12 to 20, with the high speed diagram. The only changes in mechanism to bring 
now 56.4 r.p.m. compared with 36.6 before and the slow- about this reas nable uniformity are in the drives from 
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Fig. 3. Locgarrrumic Layout or FEEDS AND SPEEDS OF Five DriLLing MACHINES 
est 1.8 r.p.m. compared with 0.33 as originally in use. the main line, which involved either a change of man 

The gear reductions have been changed from 91.2, ne speeds or a change of main-line pulleys. These 
and 6.579 to 40.5, and 6.579. changes were simple and comparatively mexpensive 

It is obvious that the usefulness of this tool has beer The lower part of this diagram shows Mr. Barth’s 
vreatly increased by these changes: at the same time, it suggestion for ideal speeds for these tvpes of machine 
should be especially noted that the changes themselves For various back-gear and cone combinations he shows 
are comparatively few and inexpensive, ow it is possible to arrange the speeds so that the 


range for each machine is a part of a wider range which 


SPEEDS OF 15 MILLERS les tl xtrem f all 
ies a ( ( Cs O i 3 


Fig. 6 is shown to give an idea of the changes made : , 
: , DiaGRAMs OF Freep Gears or A Dri PReEss 
when respeeding millers. Fifteen machines are con- 


sidered. All machines bearing the same number are Fig. 7 shows diagrams of the feed-box gears of a well 


identical, that is, the three machines numbered 5MH2, known drill press. T 
5MH3 and 5MH4 are identical machines. However, inal design with six feeds in a fairly regular series. Thi 


he first lavout is of the maker’s orig 
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second diagram shows this series im- ORIGINAL SPEEDS 
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are seen to be irregular in spacing, 
and two suggested layouts for the spur-gear trains which The first improvement as worked out by Mr. Barth is 


will give an improved series. These two improvements are for gears to take the same center distance, 9 In., as was 
likewise plotted at the bottom on a logarithmic scale. employed in the original design. The improvement on 
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Keeping Track of Active 
and Idle Equipment 


By Sypneéy A. BARNETT 

Some method of recording the location and movements 
of machines is necessary, particularly in large plants and 
those in which an appraisal is to be kept up to date. This 
is how it is done in a large rolling mill. 

The identification and recording of equipment requires 
first of all that num 
In this plant a composite number is used which in 


each machine have an individual 
her. 
dicates the department in which the machine is used, 
the type and the relative age compared with other ma- 
chines of the same type. The department numbers, such 
as Machine Shop 10, Machine Shop 11, Tube Mill 12, 
Rolling Mill 13, Finishing Room 14, and Pipe Shop 15, 
followed by the lathes O1, 


saws 03, drilling machines 04, punching ma- 


are numbers, such as 


millers O02, 


t\ pe 


MACHINE RECORD 9 


ATTACHIIENTS 


Ne Name 
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Split Cotter Pins and Strapping 
Work 


By Joun E. SWEET 

When I was a carpenter, some fifty-odd years ago, doors 
were hung on what were called loose-joint butts—hinges 
that permitted the door to be unhooked, or lifted off, read- 
ily—but to put one back was a bother that made a man 
want to swear. When the top hinge was hooked on, the bot- 
tom one was sure to be off, or the reverse. 1 monkeyed with 
this trouble for a while and then cut off about one-half 
of one of the wires that formed the pivot. By using that 
half-hinge at the bottom of the door, it was as easy to 
put it back as to unhook it. I practiced this as long as I 
was in the carpenter business. 

While in England, from 1862-64, I saw the split cot- 
ters made from half-round wire, such as is now used so 
extensively in automobile and other work. At the works 
of Sweet, Barnes & Co., now 
Whitman & Barnes, we were 
making spring keys for agricul- 
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Recorp oF MECHANICAL EQUIPMENT 


chines and shears 05, turret lathes 06, elevators 07, and 
SO On. 

The last the 
purchase number relative to other machines of the same 


part of machine number represents its 


type. For example, if there is a turret lathe 06 in de- 
partment 10, and it is the only one in the plant, the 
number which is painted upon it in white lead and oil is 
10-06-01. 


transferred to the pipe shop to make room for a new one 


If, for some reason, this machine should be 


that has just been purchased, this number would become 
15-06-01, being a change only in the department, or lo- 
cation, number, while the new turret lathe would be given 
the number 10-06-02. 

Fig. l shows the form which is used to record data 
concerning each machine. An important feature of this 
is a record of the auxiliary equipment which is used with 
that It is customary to make out additional 
cards for each attachment, as well as noting them all 
on the original card. 

When a machine 


machine. 


is put in storage the idle equipment 
tag, shown in Fig. 2, is fastened to it, and the stub is 
filled out and sent to the main office to be filed in case 
a possible purchaser inquires for that kind of machine, 
or until other use is made of it. By the use of the method 


outlined, lost equipment is impossible. 





ae - ons mr | tural machines, and I urged 
Purchased from ow ine is ¢ mn thi uipment i 4 
7~—_ . | 8 \aursetictinssusercmwes | the manager to import a ton 
Made vy Mtors. No Ows. No $3 to Gen!. Supt. Office e - i: 
’ | 33 or two of half-round wire and 
epecity in quentity per naPeM Orive Reavires H. P ee 3 T ‘ ° 
. zs || $3 Idle No. 1/47 start the split-cotter business. 
uileve on Prote Negative No } s= . . 
Conan - reaok IPACK Be oes opmee [ invented a little hand ma- 
ly In Gimensions, geecrigtion ete Fad = 6 rapped by a. 
gneenes porn | 3 | Sota to chine for the bending, and we 
. | & §| Loaned to owie " 2. sce 1 22 
ee pee | i ecorteeer started the business in 1864. I 
TRANSFERRED TO | s think this was as cute a little 
Prent Depertment Dete Sew Ge = and is now numbered ‘ - 
| | 38 cate machine as I ever invented. It 
| ds —_— had an adjustable stop so we 
aie sae Ree | TEAR OFF thie atub and forward to Geni could bend the keys and have 
; upt ‘ce 
the two ends come even, and 
SCRAPPED Idle No “ : 
— - aaa a ___ [dle No. /47 this was the worst mechanical 


blunder I think I ever made. 








| 
Taken from — > 
| Ore number - If the ends were mismatched 
Stored at " — ‘ 
Date an amount about the diameter 
Signed = ; : 
| of the hole they are made for, 
; ‘ ee they would be as much easier to 
Fic. 2. Inte Tac . 


put in as the doors with the 
cut-off pins were to hang. After starting the trade on 
the things wrong, had we changed to making the split 
cotters right, we The advan- 
of the unequal lengths is that they are much 


could not have sold them. 
tage 
more easily put in and may be clinched without a cold 
chisel. 

This is a long introduction to the subject, which was 
brought out by observing an illustration showing an un- 
usual-shaped piece strapped down to show the ingeniously 
devised blocking. 

Any ten-year-old farmer boy knows that if he is going 
to pry up something he must get his “bait” (fulerum) 
as near the load as he can and place himself as near the 
end of his “pry” (lever) as possible. But there seem to 
be mighty few regular everyday machinists who realize 
that a strap is a lever, and that if a bolt is put in the mid- 
dle, one-half of the strain on the bolt goes to hold the 
work and the other half is wasted on the blocking. Where- 
as, if the bolt is as near the work as possible, there will 
be a larger percentage of the strain on the bolt hold- 
ing the work and very little on the blocking. 

Of course, there are many readers of the AMERICAN 
Macuinist who will think this all nonsense; but let 
those who so think take the trouble to observe the things 
to be seen in the next machine shop they go through. 
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The Manufacture of Steel Expan- 
sion Joints 


KprrorntaAL COoRnRESPON DENCE 





S) N OPSIS In mak ing these loints, hie p ales 3 woh 
are built upima “concertina” fashion are blanked to size 


and then formed lo the de sired contour wh il¢ hol, alle r- 


wards being annealed. The inner and outer edges are 
welded, and also the lower and upper plates are welded 
lo the sliding slee ve and fired sleeve re spectively. The 
various ope rations are described in detail and some of 
the asst mbled units and joints are shown comple le. 

Various methods have been employed to make provision 
for the variation in the length of a pipe which is « iused 
when steam is turned on or off. With ordinary piping, 
this elongation may be as much as 244 in. per 100 ft. 
When a steam pressure of 150 Ib. is used. 

One type of expansion joint to provide means for com 
pensating this lineal pipe expansion is made by the 
Alberger Pump & Condenser Co., New York, N.Y. 

The vital part of the joint is made of corrugated-steel 
sheets assembled in a “concertina” fashion. The steel 
sheet is first blanked out to the correct diameter and 
then formed to the correct contour. 

ForRMING THE PLATES 

In Figs. 1 to 4+ there are shown the punches and dies 
used for forming the plates for a 5-in. joint hig, 1 
shows the tools for making the inside or lower plate. The 
blanks are heated when forming the various plates and 
are annealed after the part is formed. 

The die A is fastened to the dieplate of the machine 
and the punch B to the punch head. It will be noticed 
that the pun h and die not only form the plate but also 
punch out the opening in the center. This opening is Fig. 5. Puncu Press ror PLAres 
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Figs. 1, 2, 3 anp 4. Puncugs anp Dies ror PLATEs 
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diameter of the 
At C 


seen the blank before forming and at D one of the formed 


ade slightly larger than the outside 


pipe which is used in the expansion joint. may be 


plates. 

Figs. 2 and 3 show the punches and dies used for mak- 
ing the intermediate plates. When building up a joint 
unit, several of each of these plates are taken and placed 


alternately between the inner and outer plates. The parts 


before and after forming may be seen in the illustration. 
The punch and die used for forming the outer or top 
Fie. 4. 


may be seen in front of the pun h at 


plate are shown in One of the punched blanks 
A and one of the 


formed pieces in front of the die at B. 


THE 
5 may also be seen the punch press used 
The operation shown 


Puncu Press ror PLATES 


In Fig. 


for forming the diaphragm plates. 
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welded. After the outer seams have been welded, the 
inner edges are welded in a similar manner. 

The gases are conveyed by means of piping which is 
provided with shut-off valves in a position convenient 
for the operator. The apparatus used for the welding 
operations was supplied by the Davis-Bournonville Co. 

Two 4-in. units are shown in Fig. 7. At A is shown 
the coupling flange for connecting the joint in the pipe 
The sliding sleeve is shown at B and the welded 
One of the assembled expansion 


line, 
diaphragm plates at C. 
joints with the housing removed is shown at the right 
of the illustration. 

These expansion joints are made of various sizes, the 
smallest to suit 14%4-in. and the largest 18-in. pipe. 

There may be seen at A in Fig. 8 a 2-in. expansion 
joint with the housing in position ready to be put in place 


in a pipe line. The joint at B is a 12-in. unit with the 
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Fic. 6. Wetpinag PLare Jormts 


Fig. %. 4-In. Jomnt Units 
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Fia. 8. A 2-In. ann a 12-Tn. Unit 


is forming the plates for a 4-in. joint; they are made of 
No. 16 gage. The blanks, which are heated to a dull-red 
heat in a furnace at the right of the operator, are held 
with a pair of tongs as shown. 

Another operator then starts the toggle press in mo- 
tion by pulling out the handle A and the die is forced 
down onto the blank, thus punching out the center and 


forming the piece to the destred contour. 


WELDING THE PLATES 


In Fig. 
the plates together on their outer seams. 
in the correct order and 


6 there is shown the operation of welding 
The plates are 
placed in the fixture stand A 
The stand may be adjusted 
for height to suit the various sizes of joint units being 


their outer seams welded. 


Fic. 9. ASSEMBLED JoINTs AND THeEtrR DETAILS 


housing removed and shows the tlange in place and the 
diaphragm plates with the various edges welded. The 
amount of lineal movement which these joints are pro- 
vided with is 2 in. for the small size and advances in 
steps for the intermediate sizes to 21% in. for the largest. 

Some of the joint details and also some assembled 
At A may be seen some of the 
formed plates, at B two sizes of sliding sleeves. One of 
the nests of plates after welding is shown at C. Four of 
the joint units assembled are shown at D, and one of 
the joints inclosed in the housing ready for placing 
into position in a pipe line may be observed at #. Under 
the upper flange F’ to the top of the housing cover may 
be seen the space which is provided for the lineal expan- 
sion of this size of joint. 


units are shown in Fig. 9. 
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The Use of Hubs in Making Dies 


By Joun Nosmo 


SYNOPSIS In the manufacture of sheet-metal goods M AKING A FORMING Ly 

in large quantities by embossing dies, economical and ac- When it is desired to make a forming die, there are 
curale reproduction of the dies is possible only when hubs two ways of arriving at the result. One is to work the 
are used for sinking them. The methods of manufacture die out by hand. cutting the design into it in intaglio. 
and use of block- and plate-steel hubs are herein set forth. a slow operation that requires unusual skill on the part of 


i 
eos 


& the workman. ‘The other way consists of working a piece 


It is the purpose of this article to consider the various of steel in relief to the exact ape of one side of the 


kinds of hubs used to duplicate die forms and the gen- piece to be manufactured, tempering it, and sinking it 
eral methods employed to make them. These methods are by pressure into a block of steel to form the die. The 
not sufficiently known to tool makers as a whole, as this — skilled help required to make t ol or hub, is not 


work is somewhat specialized; however, the methods  diflicult to obtain, and this is the method emploved when 


set forth may be applied to many other branches of the a number of duplicate dies are to be made of a size lim 


metal industry. The use of a hub for making a forming ited by the pressure available for sinking them 
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Tue Use or Huss in Makine Dies 

die is not necessary In many cases any more than isa jig A number of methods ar emplo ed lor aj iD 
necessary to perform certain operations on a_ part, but sure to sink hubs, the best of whi the hydraulic press, 
when the duplication of dies is desired, the hub is prac- as the pressures can be measured with a considerable de 
tically indispensable. Without it, exact duplication would gree of accuracy. Drop hammers are used, but it is diffi 
be practically impossible and it is obvious that the matter cult to determine the exact pressure delivered, and t! 
of cost prohibits the use of hand work, wherever it is pos apt to cause uneven sil Screw presses are also 
sible to avoid it. ed extensively, as they may be set by stops to sink to a 

The use of hubs may be considered a master process, desired depth; their use is, however, limited to small 
the most accurate method of duplicating parts, and one hubs, 
which requires exceptional care and workmanship on On some classes of dies, such as those used in swaging 
the first tools only. Production in progressive establish or hammering machines, it is not practical to make the 
ments is based on master gages and tools as being the only master hub before making a pair of dies. Certain condi 
successful system of manufacture. tions must be met on these tools that make it nec Ssary to 
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first work out a pair of dies by machining, lapping and 
stoning until the desired result is obtained in the machine, 
and then a hub is made from these dies to be used in du- 
plicating them. 

The use of hubs is not by any means limited to such 
dies as are used in the manufacture of jewelry, coins and 
optical voods, but also in the making of drop-forge, paper 
embossing, and similar dies having forms difficult to du- 


plicate and requiring duplication periodically. 
THe Simp.e Hus 


The most simple form of hub is shown in Fig. 1—a hub 
used to sink a culf-button form. This consists of a block 
made by machining and 
This block is 


carefully hardened and tempered, after which the form is 


of steel having a form on one side 
filing, and a flat face on its opposite side. 


! 


highly polished and the back ground flat and true with the 


form. It is necessary to grind the back of all hubs on ac 
count of the tendency of the steel to bulge in the center 
alter hardening. This bulging rhe be held low by careful 
heating and cooling, but cannot be eliminated altogether. 
The practice of some tool makers to recess the center 
of the back of the hub is bad as, owing to a lack of solid 
support where it is most needed, it often causes breakage. 
This cuif-button hub was made from a sample cull button 
by laying out its form on the block, milling the profile 
on a vertical miller, and filing the form, using templates 
tiled to the shape of the sample form. These templates 
are made of 0.020-in. sheet brass or steel, and it is usual 
center 


ly sufficient to make two on sections through the 


of the sample at right angles to each other 
The hub shown in Fig. 2 is used to sink the striking dies 
for an oval locket, and, as it is the practice to use one die 
for both sides, it is essential that the hub should match 
Also, after 


Is hecessary to 


as closely as possible in four positions. form- 


ing the sheet metal in the striking die, it 
trim off the surplus rim around the edge, and the blanking 
die used for this must also match. 

A template A, Fig. 2, of sheet metal, is laid out the de- 
sired oval or ellipse 


as perfectly as possible, using any 


convenient method. It is then filed to the line. Its form 
is then scratched on a die blank and this is opened out 
to this line and filed to fit the template in one of its four 
positions. The template is then reversed end for end and 
the die filed out until it allows the template to enter in 
the second position. It is again turned over and the die 
filed out, if necessary, until it allows the template to en 


ter in this position, and in any of the four positions up 


side down. The template is then turned back to its first 
position for fitting and the low spots peened out until all 
the The 


repeated until the 


light is shut out when looking through die. 


operations of reversing and fitting are 


template is practically a perfect fit in all four positions. 


This die is now the master and is used to make the outline 
of the hub and also a punch for the trimming die. A 
block of steel is prepared and one face covered with a 
heavy coating of solder, after which it is placed in a screw 
press, with the solder against the master die, and the im 
pression taken. It will be found necessary to remove the 
surplus solder and sink the impression two or three times 
to get the face of the hub blank in contact with the master 
After this the depth 


slightly deeper than the die is to be made and as close 


die. block is milled uway, to a 


to the outline as possible, and is then sheared into the 
master die by pressure, using the solder impression as a 
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cuide to enter the die. The solder is then removed and 
the face of the hub worked to the desired shape, using tem- 
After harden- 
ing, the hub has the face polished, and this is best done by 


plates to get the form as nearly as possible. 


honing the surface and then polishing it with a felt 
wheel in a dental-engine holder. The finest flour of emery 
mixed with oil is used to cut the surface smooth, and then 
dry flour of emery to obtain the high gloss necessary. 
The then 
deeper than the finished depth and the die ground to depth 


hub is pressed into the die blank slightly 
after hardening and polishing out the form. 

Hubs having scrolls and other irregular forms on their 
faces are roughed to form and then cut by specialists on 


this work. The dies are then sunk I) their assistants. 


SWAGING AND Hammer Dries 


Dies used for hammering or swaging round stock are 


represented in Fig. 3. A pair of these dies is usually 


These 


dies consist of two blocks of steel, having one-half of the 


made as follows, and from them the master hub. 


desired form in each. When making a new form, a groove 
is first milled in the exact center of each piece, slightly 
smaller than the smallest diameter to be 
the drills and 


ieces are then placed in a holder 


made, and this 


reamers used 


euide for 

The } 
together and the straicht 
The large 


milled to the proper size and shape. 


acts as a 


fTOOVeE 
to cut in the form. 
holes drilled and reamed to the 
is then laid out and 


After 


and grinding the outside faces of these dies, 


proper size. impression 

hardening 
the form 1s 
polished and lapped to size and the dies ptaced in 
tested. 


them, using dental-engine wheels, until they preduce the 


the ma 


chine and It is generally found necessary to ston 


desired form, after which a hub is made from them as 


shown at A, Fig. 3. This is done by using the special hold 
Fie. 4, 
plates interlocked, and by using wedges to 


rive sa ] 
hese wedges are driven in be 


steel 


er illustrated i made of hardened and eround 


stee! 


low k the 
die within it. 


fore sinking 
and hold the from spreading when pressure Is ap 


the dh 


the duplication of dies, 


plied, as this would have a tendency to break 


After the 


a holder, becomes a mechanical operation, and 


apart. hub is made, 


using such 
after sinking it should be only necessary to polish out 
the 

The hub 
the 
ing both sides uniform, the following method is employed 
A fly-cutter (, having 
made with its cutting edge of the same 
This is 


mill both sides of the hub to the correct shape. Two tly 


Impression and put the die to work. 


shown at A, Fig. 5, is used to sink dies for 


striking shown, and, to obtain a hub hay 


pleces 
in its making. a taper shank to fit 
a miller collet, ts 
one edee used tw 


contour as of the sample. 


used in the regular tly-tool holder of the milling 
at JD, are to mill the 
then properly blended by 


cutters, 


machine shown used top curves, and 


these hand filing. 


rh 
| hese 


shown in cross 


curves are 
small cutters are fitted to the sample at the points 
The dies are 


which consists of a cast-iron 


section. sunk in the holder 


shown in Fig. 6, base hav 
ing hardened and ground steel plates set into it, and the 
die locked in place by a wedge. No provision is mad 
to prevent the die blank spreading lengthwise, as this is 
not considered detrimental, both ends being finished to 
th after hardening. 


len 


Work wititt DisstMILAR SIDES 


which have both 


There is an- 


desc ribes those cies 


ry 
lhe 


sides oft the 


foregoing 


finished article the same shape. 
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other class of work made in dies having opposite faces plate -steel blanks for hubs Certain difficulties attend 
of different shapes, and these necessitate the use of a pair the process, but the method eliminates much expens 


of dies, sunk from different hubs having the same out When making forming dies for such a piece as shown at D) 
line but dissimilar forms. Such a piece of work is illus hig. 8, a model is furnished as usual, and one hub-ma 
trated at A, Fig. 7. The back of this piece is rounded — ter die and punch made from it s die is filed out 
to one-half the thickness and the front is checkered, or 0.002 in. larger all around to allo ior finishing the eda 
knurled, as shown. The arm is left flat on both sides. of the blank to be obtained. It is made from a thin bla 
The general procedure in a case of this kind is to make customarily from 1, to jy in. 1 It is held in a dis 
a model of sheet metal having the exact outline of the — bed of cast iron, having a hardened and ground steel pla 
part to be made, and from this make a pair of right and — set into it to support it. The best practice is to us 
left dies, as at B, Fig. 7. Usually, one die is made, a round die blanks on account of the ease of fitting and 
punch fitted to it and hardened, and the other die made entering them. A number of inks are now made o 
using this punch as a broach, or template. Both of these the best tool steel obtainable of twice the thickness of 
dies must have the same outline and are called hub-master the sample. These blanks usually have a somewhat broker 
dies, being used for the sole purpose of obtaining the same edge when first blanked and must be spread slightly by 
outline on both hubs. slocks of steel are now prepared planishing under pressure wtween two flat-faced plates, 
and cut into these dies as previously described and their and sheared into the master die again. This should lea 
faces afterward worked by hand to shape. They are a full edge with square corners on both faces. "Thu 
then hardened, polished and sunk into die blanks. blanks are then filed on the edge to size and the fac 
Another form that is made extensively in both right smoothed by grinding or lapping; ordinarily, it 
and left hands is shown at D, Fig. 8. These pieces are _ to file them smooth and then lap them on a cast-iron blo 
made of sheet brass and formed in three sections. At A After this the are ued it the pertoratio 
they are rounded evenly on both sides to one-half the opened out to size. The edgy lued, after wl 
thickness of the piece, at B they are rounded the full a line is drawn on the edge to 1 { equired to. be 
thickness, and at C they are also rounded the full thick rounded, for a guide to use wher On e of 
ness on the opposite face from B. They are also perfo lank is then rounded by hand fil required, hardened 
rated before forming and, as one blanking and perforating and polished. The hardenn \ pec 
die is used, close methods are employed to make the dies of low-carbor tool steel, of f me thick or i 
shown in Fig. 8 These are called “stepped dies,” ow little thicker, than the hub blank, is a hole punched in 
ing to the shape of the faces, a series of faces lying in the center, using the hub-master die, and the ib 
different planes. pushed into this hole. This plat th the hub is place 
; on a plate of tool steel in a furnace and heated to thi 
Tue Use or Broaciges SE aay . ars , 
irdening temperature, atterwarad allowes to fa 
Two hub-master dies are made from the sample, as be edvewise into clear water. Th is then removed fror 
fore described, and two hub blanks then sheared into each, the plate and drawn to 350 «ke , ‘hye orm is pol 


one pair for the right-hand set of dies and the other ished with a felt wheel as before described 
pair for the left. One of these hubs is shown in Fig 


8. As there are two depressions in each hub, and they Use or Tra 7 
must all be the same, it is usual to make master dies the When sinking this form o il, it necessary to use a 
shape and sizes of these holes in the sample and broaches — solid steel ring around the die b to prevent its spread 
from these dies. These broaches are used to work out ing, as otherwise the hub would be broke It has also 
the depressions, insuring a uniformity otherwise diffi been found advantageous to use a hardened “force,” o1 
cult to obtain. To get the depressions all in the same — steel plate, of the same diameter as the die | , havi 
position, relatively, the hub is inserted in its master die, a convex fac This convex face ised to offset t 
the sample template is inserted in contact with it, and a slight bulge caused by hard ‘he hub pre 
line drawn around the perforation. This center is then nto the die a little at a time, facing off the top of thi 
drilled and milled out nearly to the line and the hub and die after each sinking, until all corners, pulled over 
sample assembled again within the master die. The broach nking, are up full and the di 0.006 in, deeper thar 
Is inserted in the sample and struck into the die slightly. require dl. It is advisable to go W wil the operatiol 
The die is then removed and finished by shearing in the of sinking, owing to the tende1 of the hub to stick j 
broach to a depth sufficient for the purpose. The hubs sunk too deeply at one time \fter harder the die and 
are then carefully rounded by filing and milling. After drawing it to 350 deg. F., it has its face ground to size at 
hardening they are sunk in the die blanks to a depth of | the hub is annealed ready to have its flat face shaped 
0.005 to 0.007 In. deeper than required and the dies to the form of the opposit e ol the samph Phe hu 
worked out as shown. n case there is a corrugation to be cut into it, soldered 
As the aligning of such dies when sunk by block hubs to a plate and held in the miller, but { case it 
is a somewhat tedious process without dowel holes, it 1 filed to shape. The hub, after this operation, hardene 
common practice to transfer such holes in all tools, start as before and both sides polished Using the die already 
ing from the hub-master dies. This is not necessary whet made as a force, or support, for the » and the steel 
the system about to be described is used ring, the other die is sunk, using the same care as bb 
fore. After finishing it both dies are set in a sub 
PLATE-STEEL Hubs press and aligned by the hub. This eliminates the use of 


The method, which, on account of its simplicity and ease dowel holes and lessens the liability of the dies crackin 
of application, is coming into general use for dies used wien hardening them; the dowel holes causing consider 
in forming sheet-metal blanks. is that of using sheet or able breakage even when plugged with steel pins during 
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the hardening operation. The sheet-steel hub method also 
eliminates the use of one hub-master die, considerable ex- 
pensive steel, all milling on the hubs, all hub-master dies 
and broaches, and considerable time of forming the faces, 
as it is much easier to file a thin blank of this kind than 
a large block of steel. The principal troubles are caused 
by the die blank spreading when pressure is applied, and 
the use of a solid ring is necessary to work the process 
at all successfully. Great care must be taken with the 
hardening and tempering of the hubs. The use of a py- 
rometer on the furnace and of an oil-tempering bath with 
a thermometer is essential to obtain satisfactory results. 

Various lubricants to use when sinking a hub have been 
tried, but sperm oil, carefully filtered, seems to be the 
best medium for this purpose. Without it, the sheet-metal 


hubs are difficult to remove after sinking to depth. 


Novel Method of Riveting 
Turbine Blades 
By Cuarves C. Puevrs 

An interesting method of riveting into place the blades 
of steam turbines was recently demonstrated at the shops 
of the Fore River Shipbuilding Corporation, Quincy, 
Mass. The blades were made of bronze and on the end 
of each was a square tongue. They were assembled by 
inserting the tongues into square holes of a correspond) 
size in the steel channels. These groups were made up, 
‘Dp lengths of 2, 3 and 4 feet. 

After a group of blades had been assembled, 


Se a: a | ] 
‘ 


- | 
Se 


Kia. 1. Seerion oF Tursine WitkEL 


placed on the working bench and the tongues were broug |i 
in turn beneath a pneumatic riveting hammer and tly 
metal spread as shown by the arrows in Fig. 1. A clamp 
ing device held the blades and the channel while riveting. 

Instead of the rivet set of the familiar type, a specia! 
set and guiding device were employed. The former was 
simply a narrow chisel, similar to those used for metal 
This tool 
was pivoted near its center, as shown in Figs. 2 and 3, so 
that it could be swung back and forth, but not sidewise. 
As a result the riveted material was spread sidewise but 
not in the direction of the length of the channel. <A slot in 


the top clamp served as a guide for the tool, so as to cor 


chipping, except that it had a blunt, flat end. 


fine the riveting action to the tongue of a single blade. 
After each blade had been riveted, it required but an 
instant to unclamp; to move the group along, so that the 
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next blade was under the hammer; to reclamp; and to 
proceed with the riveting. 

The rapidity of the hammering action ts easily regulated 
by pressing down upon the trigger control on top of the 
hammer. It is estimated that the riveting progresses 
under ordinary circumstances at the rate of about LOOO 
blades per hammer per eight-hour day. 

After the riveting operations are completed, the chan 
nels are bent to the correct curvature. As it would be 
difficult to bend the channels the required amount with- 


vut producing undue stresses in the metal or causing 


‘ 
is 





Kia. 2. PEENING OVER THE TONGUE Fie. 3. 


buckling, narrow slits are cut crosswise in the flanges. 
The channels, with their rivete: 


ly, are placed in grooves around the pert] hery of the rotor 


mckets projecting racial- 


\ heel hu yand fastened Into place, several « annel se tions 


heme required to encircle each wheel. The channel s 


are then riveted to the hub with the aid of pneumati 
hammers of a larger size. Finally, a rine is mounted on 


the blades, sv as to hold their outer ends securely, 


A Lathe-Dog Stop 


By James FE. Cooiey 


The illustration shows a little kink attached to the 


back of a lathe doe, which serves as a stop to brine the 
end of a piece flush with the end of the dow It also serves 
to hold the dog In position when the work is stood on end 


while the setscrew Is being ti rhtened, 





LATHE-Dea Srop 


The stop is made from a sheet-steel blank and is fast 
ened with a screw. 


deal of the fumbling that usually takes place when fast 


This stop will do away with a good 


ening on a lathe dog. 
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Shop-Elevator Motors and Con- 
trollers 


By C. E. CLEweELL* 


SYNOPSIS—The shop elevator, in its relation to th service has had a great deal to do with the increasing 


handling oT materials and men between floors in the mod adoption of motor drive for this servic 


ern factory, involves a number of points of spee ial anter- = ’ 
Ome sa ; a Tue Enevaror anno Irs Moror 
est, The elevator service shou il e the object of care 


; 


i 


study both in the matter of equipment and of operation. Three elements stand out with special reference to 


This article freats of thie fealures of shop ele vators with the elevator operation, namely, the winding mechanism. 


The ele- the motor and the controlling equipment, The function 


particular reverence lo electrical Ope ration. 


ments which constitute a mode ru elevator and the types ol the s¢ three items is to accel rate the elevator car trom 


of motors in COMMON Use, llorse power and speed reld- rest up to normal speed, Irrespective ot the load, at least 
lions, together with useful tables of wire sizes both for di- within the range of its capa ity. The speed must be unde 
rect- and alternaling-current elevalor circuits, Safely le- control over these same load ranges and it must be pos 
vices form an important phase of elevator practice, anda sible to bring the elevator to rest | i reasonable deores 

of smoothness and to stop at any given floor easily. In 


number of such devices are outlined 
tion to these rather rele ral req Irements, propel de 


3 vices should be available for stopping the elevator through 


‘ . P , il ‘he rerie Ss { li ¢ ~~ | route i ocr ur 
Electrical elevators possess features of superiority an emergency switch | a ol 11 with the regular 
; ; ; ; : d : ’ ntrol ovether | “ VE es O rr mkers 
which include low first cost, simplicity of equipment, ontrol, together with protect r circuit-breake 
. 7 bat | | ’ ei ; ~ 
maintenance economy, compactness, and a control mor ase of overloads. 


requirements which are thus placed on modern ele- 


























itor service are severe and have resulted ino much de 
eclopment work to perfect the ev ent and adapt it to 
L 

Fig. 2. Tlorsrrowrr Unxuanaxncen Loap anp Sprep 

l} LATHE 
the } ls of various pra tical case The direct-current 
adjusta e-speed motor with a low deeree of compounding 
Fig. 1. Moror-Driven Passencer Evevator, MAGNeT is most commonly used for passenger service. The shunt 
Conrron Siown Back or Moror ie wind nsures essential onstant speed at all 
loads, if desirable, and the series-field winding aids in 
flexible perhaps than the sy control of any other producine heavy torg e for the demand at startine 
ystem. The ease in the installation olf salety devices which helps to make nas le smooth acceleration. For 
wherever desirable, added to the foregoing points, ex slow-f re ht service it - le tn e either the direct- 

plains why the electrical operation of shop elevators Is or alternatine-current motor. 
usually looked upon with much favor, Of course, the The limitations of the alternating-current (induction ) 
development by electrical manufacturers of motors and — yotor include inability to adjust the speed of the motor 
ontrollers to suit the needs of widely varving elevator ordinarily. and the impossibility of using dvnamiec brak 
ing schemes now becoming so common for elevator and 

*Assistant professor, electrical engineering, University ot pele : ' 

crane service, The service with alternating-current mo 


Pennsylvani 
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tors must, therefore, be such as to be adapted to slowing 
down and stopping through the medium of mechanical 
devices alone, although the Westinghouse Co. has worked 
out a scheme for electric-elevator control with the slip- 


mn 


ring type of alternating-current induction motor. Two 


and three-phase induction motors with frequencies of 


25 and 60 eveles are commonly employed, although sin- 


vle-phase motors are sometimes used. Squirrel-cage in- 


duction motors have recently been developed, which are 




















Fig. 4. Harenway Limit Switcu INSTALLED 


connected directly across the line and which will start 
with twice full-load torque while taking only 244 times 
full-load current from the line. A car so equipped ts said 


to start without jerking and to be brought smoothly and 
quickly to full speed. Even with its limitations, there 
fore, the alternating-current motor is being used quite 
generally, and recent improvements in its design to adapt 
it to elevator-service requirements are promoting its 
winder use. Fig. 1 shows a type of motor-driven passen- 


ver elevator. 
HorsEPOWER AND SPEED 


The determination of the horsepower for elevator mo- 


tors may be found from the simple equation: 
HF. 


where //.P. stands for the horsepower of the motor; W 
for the net load to be lifted in pounds, namely, the capac- 
ity of the elevator less the weight of excess counterweight, 
and S for the car speed in feet per minute (Westinghouse 
data). 

The factor 2 in this equation means the assumption of 
a 50 per cent. elliciency commonly adopted by elevator 
builders. In case of very heavy service conditions, larger 
motors than indicated by this equation may sometimes be 
required. In cases of alternating-current motors, they 
must be selected so as to be capable of the necessary pull 
or torque demanded Iyy the operating conditions, as well as 
on the horsepower rating of the machine. This fact is 
explained on the basis that the torque which alternating- 
current motors can produce is limited, and if the starting 
conditions are such as to call for a torque greater than 
the motor can develop as a maximum, the motor will fail 
to respond. 

In direct-current motors, however, the torque which 
ean be produced is limited only by the burning out of 
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the motor armature. Generally speaking, therefore, a 
suitably designed direct-current motor with a horsepower 
large enough to run the elevator will be sufficient in avail- 
able torque to start it under all conditions. To indi- 
cate the method suggested for the selection of an alter- 
nating-current induction motor the following calculation 
is given as outlined by the Westinghouse Co, 

The maximum unbalanced load is assumed to be 1900 
lb. and the elevator is assumed further to run at 110 ft. 
per min., intermittent operation. Here W and S in the 
foregoing equation are 1900 and 110, respectively, and 
the equation becomes : 

HP. = 7’ ate x 110 
33,000 
115-Volt D.-C 


Size of Copper Wire 


Shunt 
Field 

Main Line, Armature, Shunt Control 

Hp Size Fuse and Series Field Brake Circuit 
Rating Full Load in Line Rubber Other All All 

of Motor Current Circuit Covered Insulations Insulations Insulations 
No No No No 
l 9 15 12 12 14 14 
2 17.6 25 S 12 11 14 
3 24 10) 6 S 14 14 
1 32 0 5 6 14 14 
") oo 4 5 12 14 
7h 58 99 2 3 12 14 
10 76 110 0 l 12 14 
ws ws 175 OOo Oo 12 14 
20 15) 225 oon) on ") 14 
25 ISD 275 300,000 ein. 250,000 em Ww 14 
i) 220) 359 400,000 em 300,000 em 10 14 
1) 285 450 600,000 em. 500,000 em 10 14 
50 350 550 800,000 em. 600,000 em 10 14 
230-Volt D.-C 
1 45 Ss 14 14 14 14 
2 8.5 15 12 14 14 14 
3 12 20 10 12 14 14 
1 16 25 10 14 14 
5 20 30 Ss 10 lt 14 
7 "9 45 6 8 14 14 
1 8 60 4 6 14 14 
5 58 90 2 3 14 14 
Pal) 75 120 0 l 12 14 
25 93 150 OO 0 12 14 
0) 110 175 000 00 12 14 
i 145 225 250,000 em 000 12 14 
50 175 275 300,000 em. 250,000 cm 10 14 
500-Volt D.-C 
1 2 1 14 lt 14 14 
2 4 7 14 14 14 14 
3 6 10 14 14 14 14 
i s 12 12 14 14 14 
5 10 15 12 14 14 14 
7} 13 20 10 12 14 14 
10 1S 30 8 10 14 14 
15 26 10 6 Ss 14 14 
20) 34 50 5 6 14 14 
25 3 65 4 5 12 14 
0 | 75 3 1 12 14 
1") G7 100 1 2 12 14 
50 83 125 0 l 12 14 
TABLE I MOTOR CURRENT, FUSE AND CONNECTING WIRE 


SIZES FOR DIRECT-CURRENT MOTORS 
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Fic. 5. Stack-CABLE 
SWITCH 


Fia. 3. Track-Typre Limit 
SWITCH 


If the r.p.m. of the given motor at full load is 720, then 
the full-load torque may be calculated from the follow- 
ing: 

22X 7 X r.p.m. 


335.000 


= H.P. 
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= 92 /b.-ft. 


or 
i H.P. X 33,000 12.6 & 33,000 
2 22 X rpm. w eu) 


where JT is the full-load torque. The 
will probably be double the full-load value and hence a It is the 


maximum torque 
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by the Cutler-Hammer Co. for 


the horsepower where the eff 
umed TO he 40 per cent. 
POINTS IN SELECTION OF CONTROI 


usual practice in dete 


ciency of the 


rmining 
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determination 0 


elevator is as 


iND Moror 


the needs oft con- 

















motor with a maximum torque of say 151 Ib.-ft., wil trol and motor to enumerate certain features related to 
likely be required. For continuous operation throughout the service. These features regarding the elevator as 
. . 7 } . top . 
the day It Is usually customary to select a motor ol thr recomme! ded by i typical manutacturer are somewhat is 
next larger standard size. Fig. 2 is a chart suggested follows: Passenger or freight service must be stated: the 
maximum tive-load to be lifted at maximum speed and at 
110-Volt, 3-Phase, A.-C. Motors , 
normal speed: the maximum ai normal hoisting speed 
Siz Copper Wire ! 
Brake in feet per minute: weight of car: total amount of cow 
Solenoid 4 } ] j ] | } 
and ¢ itrol terwelght: the number o lan Ines: the charaeter OF Thre 
R 7 f ee Primary Primary oe - All wuiding, whether ollice or shop: and the tvpe of « levator, 
rating Oo urrent : wubder Urine a 
Motor per Phase Fuses Insulat I poe — ; whether of the drum or traction type 
3 17 30) S 10 14 Features concerned with the motor in their relation 
5 > ”) 6 s 14 } r ry 
: o> as " ; 4 to the control equipment are as follows: The horsepow: 
. 135 " + ind voltage should be stated. Can the speed be controlle: 
20 104 175 oon 00 14 by variation of the shunt-lield resistance With wea 
25 128 25 Oooo Ooo 14 : 
0 152 250) 250,000 em 0000 14 shunt fi i, What Is MaXIMUM speed Ih T.p.m., : What 
35 176 ITD 00.000 em. 250.000 em 14 . 
220-Volt, 3-Phase, A.-C. M 
3 8.5 15 12 14 14 
> 14 25 10 i2 14 
7} 70 > ~ 10 14 
10 27 5 6 8 14 
1S Ww) 65 | 7 14 
”) 52 SS } 1 14 
25 OA 100 1 2 14 
30 76 125 l 14 
5 RN im m 0 14 
Ww 10] Wo MM) im 14 
ww 125 yt) (Mw? (hh) 14 
H40-Volt | AC. M 
7 14 14 4 
5 7 12 11 14 14 
7} 10 2 12 4 14 
10 14 25 1 12 14 
15 20 35 s 10 14 
a») ya) i) oO Ss 14 
25 22 A ) 6 14 
1) ts 65 1 ’ 14 
85 14 75 ; 1 14 
10 51 SO } ( 14 
m1 63 1a ! : if 
550-Vol Pi \ \l 
3 34 6 14 E} 14 
) f Ww { , 4 
7} 8 15 i 14 i4 
10 1! > 12 4 14 
5 16 ' | 12 4 | 
») 1 , ‘ 10 14 
" % wm in S 14 | 
) 1) 4) ( S 14 | 
a) 57 OO > 6 14 | > 
iw 11 70 ' 5 4 i . 
na) Ww Su) 1 14 
rABLE I PRIMARY CURRENT. FUSE AND CONNECTING WIRE ‘ 
SIZES FOR ALTERNATING-CURPENT MOTORS 
Size of Conductor for the Commo r Newtr W ”-Phase 3-Wire System ‘ e _ —_ 
Frias. G6 ann 7. Two Typ  SAPETY SWITCHES 
Hp 110-Volt Covering AEVolt 140-Volt 550-Volt 
Rating Covering ( ering Covering 
of Other Other Other Other . nad . . ; 1, ‘ | \ ‘ 
ne are Tones Rubher Types Rubber Tyo Rubb seo normal speed | I \) mb. With tr ela {, e j 
No No No \ No No No N istance of shunt field (hot and cold): hunnit eld eur 
; S 10 12 14 14 14 14 14 ‘ 
6 0 ww 4 4 4 rent with maximum speed of motor. Can series field be 
7 } 1 6 1 2 ) ‘ " , ' \ 
1") 1 ; , > > = = + it out when elevator is up to speed, and if so, in hoy 
1 OO 0 } . 6 N 8 1 many steps’ How much is the wnge in speed when the 
“") OOO0) Ooo l 2 " i rh ~ 
25 -250,000em. 0000 0 ' : 5 series field is cut out? Resistance of field and armatur 
ni 00.000em. 250 0000en oo 0 4 4 5 “ 
35 400,000e1 300,0000n On) (m) 4 3 i ) (hot): and probable line-voltage variation 
0 aooo oon ! 2 } ! ’ | ! 
w 250.000) OOO0 “ i ° When col idering tin adoption oO motor or pectal 
See Table IIT. for sizes of outer wires control for existing motor-driven el | 


Size of Fuse for the Common or Neutral W ».- Phase -Wire S 


Hp. Rating 

of Motor 110 Volts 220 \ 140) Volts 5) Volt 
3 a) at) Ww x 
5 > ) 12 
7} 75 Ww) “) ") 
10. 110 mM ") 25 
15 m™ Sv Ww) +5) 
0) iM) WM) 7 ir 
> 2) 125 5 71) 
0) 1H) l 75 om 
a) 300 75 oO 7 
Ww) ™H) 10 x0 
uM) om) 5 TLD 


Se Table ITL. for sizes of fus for outer wires 


PARLE IV WIRE AND FUSE SIZES FOR 


NEUTRAI 





} 


( 


ators, tiv 


loregoin 


} 


points should be observed and included in any correspone 
nee related to the proposed eq ment There is alwa 
likelihood in considering such apparatus to overlook thy 
ssentials through a misunderstanding of the scope of thy 
roblem. The enumeration of these items will serv 
at least to show the elements of thy equipment and it 
peration characteristics. Tables I, Il, 111] and LV, fron 
the data of the Cutler-Ilammer ( contain useful nu 
ormation of fuse and wire ten To! irious cireuits and 
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Sarety DrvIces 

Safety should obviously be the underlying thought in 
elevator design and operation. The ease with which 
safety devices may be made a part of electric-elevator 
equipment is one of its great advantages. Some of these 
devices are included under the following: Limit switches, 
two types of which are shown in Figs, 5 and 4, are de- 
signed to stop the elevator at prese ribed pots, at top and 
bottom landings or other locations: a slac k-cable switch, 
as in Fig. 5, is intended to stop the car automatically in 
case the cable accidentally becomes slack. 

Fig. 6 shows one type of safety switch which is in- 
tended for location in the elevator car to be actuated by 
the operator in case of emergency. As accidents are 
likely to result from starting the car before the passengers 
are clear ot the door or from carelessly leaving the land 
ing door open, it is important to have an automatic de- 


110-Volt, 2-Phase, 4-Wire 


Size of Copper Wire 


Br ike 
Solenoids 
and Control 
lip Primary Primary Circuits Circuits 
Rating of Current Primary Rubber Other All 
Motor per Phase Fuses Insulation Insulations Insulations 
No oO N 
3 14.2 25 10 12 14 
, 24 10 6 ~ 14 
7 i) 55 5 6 14 
10 17 75 3 1 14 
15 70 110 1 2 14 
a) oO 150 oOo 0 14 
25 112 175 O00 OO 14 
i 32 200 OO00 OOo 14 
a) 152 250 250, 0000: OOOO 14 
220-Volt, 2-Phase, 4-Wire 
4 7 12 14 14 14 
) 12 20 10 12 14 
7 | 17 30 Ss 10 14 
To 23 10 6 x i4 
15 35 oo 5 6 14 
20 5 75 4 is) 14 
25 a) oO 2 3 14 
vu 66 110 l 2 14 
i) 76 125 0 l 4 
Ww SS 150 Oo 0 14 
1) 108 175 OOo OO 14 
$40-Volt, 2-Phase, 4-Wire 
3.6 7 14 14 14 
) 6 10 14 14 4 
7} 9 15 12 14 14 
10 2 20 10 12 14 
15 18 30 8 10 14 
20 23 10 6 8 14 
- 28 WO 6 8 14 
30 33 60 5 6 14 
‘5 38 OS 5 6 14 
W 44 75 4 7) 14 
4) D4 OO 2 3 14 
550-Volt, 2-Phase, 4-Wire, A. C. Motors 
2.8 i) 14 14 14 
) 5 9 14 14 14 
7} 7 12 14 14 14 
Ww 10 20 12 14 14 
5 14 25 10 12 14 
20) 1s tS S 10 14 
y 23 10 Hy s 14 
si) Jt) > ( S 14 
5) ‘1 oe) 5 6 14 
te) tn) 65 7) i) 14 
0 3 75 ' 5 14 


PRIMARY CURRENT, FUSE AND CONNECTING WIRE 
SIZES FOR ALTERNATING-CURRENT MOTORS 


TABLE III 


vice so that it is impossible for the operator to start np 
the car in case any door is open. The door safety switch 
accomplishes this purpose and one of these is shown in 


Fig. 7. 
REMOTE OPERATION 


In some cases passenger elevators are operated by means 
of push buttons on the landings. It is possible in such 
cases to push a given button in the gang box, thus caus- 
ing the elevator to go to the given floor where it stops 
automatically. The floor-stop device, as shown in Fig. 
8, aids in this scheme. Dumb-waiters may be operated 
in like manner. 


One plan which works out well for intermittent pas 
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senger service where no operator is employed is to have 


the control rope pass up through the car and down on 
the outside. By having limit switches which stop the car 
automatically at top and bottom landings, and door 
safety switches at each landing, the safety from the oc- 
casional operator’s standpoint is greatly increased. Thus 
if any door is accidentally left open it is impossible to 
run the elevator, and the danger of passing a given land- 
ing while someone is looking up or down the shaft 
through an open door is removed. With the contro! 
cable passing down on the outside of the shaft it is 
possible to bring the elevator to any floor without open- 
ing the door, as must be the case if both cables pass up 
through the shaft. It is 
necessary in the latter 





case to open a door to 
get at the control cable, 
and thus door salety 
switches cannot be used. 

In some cases it may 
be desirable to use a nor- 
mally high-speed passen- 
ger elevator for occasion- 


To do 


so, it Is prac tically esseli- 


al freight service. 


tial to operate the heav- 
ier load at a lower speed, 
One method makes use of 
an auxiliary switch in the 
control equipment, — by 
which the motor speed 
may be reduced to any 
half-normal value while 
the elevator takes care of 
the occasional freight 
load. 

While the usual type 
of electric elevator is the 





so called drum machine, 
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in which the hoisting 











and counterweight cables 
are wound upon a drum Fic. 8. Fuoor-STop 
with a worm-gear device, DEVICE 
the traction type is also 

quite generally used. Here a cable drive is used 
and the driving sheave is connected directly to the 
armature shaft of the motor, which runs at very 
slow speed. In this latter case the cables pass un- 
der the driving sheave, over an idle sheave and again 
under the driving sheave. One-end of the cable is at- 
tached to the car and the other to the counterweight. 
There is also a duplex type where two motors run con- 
tinuously and thus operate an endless cable, the speed 
of which is varied by varying the motor speeds. The 
latter type has not come into general use. 


3 


The practice of painting patterns to indicate the parts of 
a casting which are to be machined and those to remain 
rough has been followed in steel foundries for some time 
It is learned that a similar practice is gaining application 
in gray-iron foundries. The parts of a pattern corresponding 
to parts requiring no machine work are tinted gray, while 
the parts which are to be machined are painted yellow, with 
the parts of the pattern indicating the location of cores in 
red Castings are sometimes spoiled because the molder 


does not know what part is to be finished in the shop 
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Machining an 


SYNOPSIS—The sequence of operations and tools re- 
quired for machining this part on a manufacturing basis 
is given. The fixtures are of good design, permitting the 
casting to be qui kly placed in position. Their rigidity 
enables accurate machining lo he accomplished. 


* 


A sectional view of an injector body is shown in Fig. 
1; this body was machined on the various flanged sur- 
faces. The pieces were to be handled in sufficient quan- 
tities to justify making suitable fixtures. The sequence 
of operations decided upon Was as follows: 

1. Vertical mill both oval flanges. 


2. Face large flange, bore, counterbore and tap; bore 


and ream 11,-in. hole. 


» 


3. Reverse, face flange, bore, tap; bore, ream and face 


114-in. hole. 
t. Clean up both 114-in. bores. 


5. Reverse, face flange, bore; and ream 7-in. 


drill 
hole; tap 214-in. hole. 

6. Drill both oval flanges. 

7. Drill large 


ve flange. 
] 


For the first operation of milling the oval flanges, the 


fixture shown in Fig. 2 was made. The work is centered 


bv a pair of V-blocks A and fixed on the cast-iron base B. 


This is bolted to the machine table; the V-blocks have 
clearance slots for the side webs. 
The bosses C are built up from the sides of the base 


to provide supports while cutting and also for leveling 
up. The jackscrews D, having plain shanks for the holes in 
the bosses, and the adjusting collars # on the neck, are 
The heads of 
The 


carried on the boss (, on the base. 


scribed on the bosses. the screws are set 
over to give larger bearing area. work is secured by 
the end clamps F, The 


clamps are of the single-finger type with an elongated 
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Injector Body 


PEARMAN 


slot and are secured by studs. The operat of the fix 
ture is as follows. The work is inserted at entered | 
the V-blocks, and the finger clamps adjusted and lightly 
secured ; the work is then brought up square Vy meal 


of the jackscrews, and the clamps ti 


Generally, it is found the castings vary only slightly. 


so that it is usually unnecessary to alter the adjustment 
of the jackscrews, and the sett therefore quickly 
accomplished, 

The cutter used is a 4-in. diameter shell end mill, with 
coarse pitch teeth. The oval flanges of the work hav 
fully one-« ighth inch to be removed and this is taken mn 
two cuts, the rough cut leaving one-tenth inch for finis| 
ing. The table cross-feed is used throughout in the 


milling operation, 
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MILLING 


FIXTURE FOR 





HORIZONTAL FLANGES 













1034 AMERICAN 


BortnG THE INJector Bopy 


In Fig. 3, there may be seen the boring fixture for 


operations 2 and 3. This was adapted for use on a 
Warner & Swasey turret lathe. 

The fixture is built on the lines of a two-jaw chuck, but 
as the work must be swiveled end for end, the jaws are 
solid with the body ; this construction obviates a second 
chucking- 

The body casting A has a spigot # turned a snug push 


hence closer accuracy. 


fit for a corresponding recess In the fa eplate of the lathe; 


y 
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Fic. 3. First 


the two arms ( carry, respectively, a swivel base and a 
clamp. The swivel base J) of the lower jaw is centered 
the spigot E in the bore of the jaw, and locked by the 


engagement of the plunger / with the cone bushing G; 


byt 
1) 


a second plunger bushing is located 180 deg. on the same 
center line, thus giving the two positions required for the 
work. 

On the swivel base, a pair of V-blocks // are mounted 
for centering and supporting the work. The clamping 
had to be such as would secure the work firmly, but at 
the same time permit its easy reversal, so the arrangement 
shown was adopted. 


J 
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The bushing J is screwed internally and made a press 
fit into the jaw, its collar preventing displacement in 
The hexagon-head plug A’ is turned 
down at the lower end to receive the collar L, secured 


clamping work. 


by a round-head screw; this collar forms one ball race, 
while 4 marks the other and N the ball bearing. 

The cap O contains the ball race and collars and is se- 
cured by screws as shown, there being sufficient clearance 
at their points to insure the pressure heing taken by the 
balls. The plug A is screwed to suit the fine thread of 
the bushing J. 

The diameter of the cap O is sufficiently large to insure 
bringing the milled flanges up square, and while the pres- 
sure of the clamping is ample to prevent movement, it will 
yet enable the work to be reversed by withdrawing the 
plunger. 

With work in the position shown, the large flange is 
faced from the cross-slide of the machine. The 114-in. 
tapped hole is then opened with the single-point too] 
in the slide holder on the turret: this tool is then fed 
down and the first 114-in. hole machined. With a tool 
in the second slide holder on the turret the 1%4-in. recess 
is counterbored. A chucking reamer then sizes the 114- 
in. hole. The 114-in. hole is then tapped. 

The work is then reversed and the smali flange is faced 
from the cross-slide turret as in the case of the large one. 
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BoriING FIXTURE 


The 114-in. hole is bored with a slide tool on the turret, 
also reamed. and for facing the hole in this instance the 
reamer carries a circular facing cutter 1g in. diameter. 
The 13;4-in. tapped hole is then bored and tapped. 

This method gives six tools on the turret and two on 
the cross-slide, and these meet the requirements to en- 
able the longitudinal bore to be coupled without changing 
the tools, 

True Sreconp Bortna OPeratrion 

The second boring operation is accomplished on the 

same machine, but with another fixture, and completes 


the operations specified as 4 and 5, 
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The fixture is shown in Fig. 4, and is similar in design 
to the previous one, except that the two-jaw body is made 
a sliding member, to give the two positions required for 
the 114-in. bores. 
The body 


on the base ¢ 


A has two arms B and is arranged to slide 
', guided by a lip on either side. Side ad- 
justment is provided by the gibs D. 

The spigot F 
ture shown in Fig. 3. 


fits the same faceplate recess as the fix- 
The swivel jaw F carries a spigot 
G, locating from the finished recess of the large flange of 
the work; the locking arrangement is similar to the pre 


vious fixture, as also is the clamp in the other jaw. The 
position of the base A on C is located by the cone 
plunger 7, which engages with a bushing in (' for each 


position, the total movement being checked by the stop 


pin J in its slot. 





MACHIN 


The second position Is obtained D\ une mping the 
bedy, withdrawing the plunger 1/ and inset gy it in the 
lower bushing, and re lamping. 

DRILLING THE INJECTOR Bopy 


The next oy ration 1s drilling. for W 


to make a special head, and this | teresting, In so far as 
it has ball bearings throughout, to enable the high speed 
required for brass to be used 

The head is shown in Fig. 5. and indicates the method 
1 mounting and driving the spindles 

The head casting A clamps to the spindle sleeve « 
an upright drilling machine and has a clearance sleev 
to carry the multi-spindle box clear of the spindle nos 
The drill spindles B each carry a pinion C, meshing wit 


the central driving gear /). This is mounted on the ar 



































The first position of the work is that shown: the swivel bor F, having the taper shank to fit the drilling-m 
jaw centers the piece, and it is brought up square by the chine spi dle. 
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Fig. 4. 


SE OND 


This block 
a groove in the body as shown, and both are tempered. As 


loose low ating block A. has a tongue fitting 
soon as the work is squared up and clamped, the block A 
is removed. 

thi 
slide ; the threaded hole is then machined with a single- 
point slide tool in the turret. The 


drilled and reamed, and finally the 2! 


The 3-in. diameter boss is first faced from 


CTOSS- 


7%-in. hole is next 
,-in. hole is tapped. 

The work is now reversed by withdrawing the swivel- 
jaw plunger, and this brings it 


first 11 y-In. hole. 


into position for the 
These 114-in. holes are unimportant 
as to limits, and are simply cleaned out with a three- 


groove chucking reamer. 


BorinG 


FIXTURI 


l 


hase F# carries the lower bearings for the spindles 
secured le 
The driving gear D 


aring is mounted 


the upper, or box, half by round-head 


has a boss upon which its 


ball by and this is locked by the nuts G. 


The drill spindles are turned to a taper plug, to receive 


bearing // is carried in 


pinion, the lat- 


the lower the base, 


drill chucks: 
also positions thi 


a nut, which 


ter being pinned to the spindlk 


hoy 
between thy 


ball is in- 


and admit 


The upper bearing ts fitted into t top of the and 


for the thrust screw A, 
thrust 


a boss J Is tapped 
which and the spindle end a 
This construction gives a free drive 


ithout undue attention. 
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For the large flange. a drilling fixture, as shown in 
Kig. 6, was made. ‘This is simply a locating bracket, 


carrying the requisite guide bushings. The casting has 


a spigot A, lifting the counterbore of the large flange ; 
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it is brought over and has a pad B, which is sufficient 
to bring the guide bushings around te their correct relative 


position. In this operation a drill is used in each spindle 


of the head. 

For the oval flanges, two drills from the head are re- 
moved, leaving the other two at the proper center dis- 
tance for the holes of one flange, so that both holes are 
drilled in each flange separately. 

In this case the fixture shown in Fig. 7 is used. The 
base A carries a pair of V-blocks for supporting the work, 
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hia. 6. Dritn Jia vor Large FLANGES 


while the guide bushings are fixed in a separate casting B. 
When the work has been placed in the V-blocks on 
the machine table, the guide body B is set in position by 
inserting its two spigots C in the flange holes; this brings 
the fixture square, and the holes are drilled. 
& 
A Simple Expanding Arbor 
By DLO. Barkers 


lt is often desirable to.machine a small number of 
pieces on a stub arbor, where they may be quickly put 
on and taken off. This occurs quite often in a jobbing 
shop, and sometimes in the manufacturing shop as well. 
A simple arbor for this work may be made by chucking 
a piece of machine steel and turning to the size of the 
hole in the work with a shoulder at the back against 
which the work may be shoved. ‘This arbor may be 
drilled and tapped in the chuck, after which it is split 
part way back with a hacksaw. Into this tapped hole 
may then be run a serew of the corresponding size, but 
made tapering, with about the same taper as a pipe tap. 
This screw will expand the arbor sufficiently to hold the 
work firmly. One of these tapered screws may be kept 
on hand for jobs of this sort, and the making of the 
arbor is but a few minutes’ work. Where duplication is 
necessary this arbor will pay for itself in time saved. 
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Making Stitching Rings and Cylin- 
ders for Anitting Machines 


KE pIrrortAL CORRESPONDENCE 


SYNPOSIS—In this article is described the manufac- are tightened dewn onto its outside peripherv. The 
turing uo] the cylinders, stitching rings and transfers use outer end is then faced and thy ole bored and a shelt 
On knitting machin S. The CH inders, which are made Taper recess formed in the bored ole. ‘Two ot the 

on lurret lathes, are bored, Jaced, hurned and the rarwous shed evlinders are shown on ton o tiv turret, also 
nolches machined in two Operalvis, In the slolling umber of cut lengths on the floor ; I; 


Opie rations, qreal care musl he laken to hare lhe teeth . 
; | ] : URNING THE CYLINDERS 
slraiaght and equally SPIced, On pie madchrtie ‘i quid 


plate is used whi h supports the tooth be ind cut so that ly Ke r, 2 there may he seen the next o illo ont 
if Ls nol di flected oy hie Sau ing operation. A method evilinder. I his Is placed on tie i mahal ids l mr at | 
ol} grinding the Sie, These are pla ed on lhe grinds r \ t| Line machined ecru Hy RL - a oulae Le Phy outel 
in a similar posttion lo that which they occupy on the lure is then faced so that t ( nae! s the correct 
machine when slotting: this insuring be fier results, eneth,. The outsict yM piel : en tu ned and Uhh 
x rrooves formed, One o the « Haers, DELO this oOpera- 
In the manufacture of the Banner knitting machine, tion has been performed, is shown at 7? and a finished 
which is made by the Hemphill Manufacturing Co., Paw- cylinder at C. The various tools for performing the 








Ng , 2 


Fic. 1. Boring Tue CYLINDERS Fig. 2. Turnine tue CyLiInpers 





























Fig. 3.) Storrine THE CYLINDERS Kia. 4. Grinping tur CyLInpers 


tucket, R. ‘. many interesting machining operations are operation mav be observed in the turret of the. machin 


performed. In this article, the manufacturing of the Fig. 3 shows the machine used for slotting the evlin 

ring, cylinder and transfer used for performing the ders. The slotting cutter is run at a speed of 430 r.p.m 

stitching operation will be described. and travels the length of the cylinder, 35¢ in., in 45 
Fig. 1 shows the operation of boring the cylinders. seconds. 

These are made from steel tubing whi h has been previ The ( vlinder being cut is yh tie inside diameter, al 

ously cut to length. The part is held for the boring 220 slots are cut in its periphery. One of the cylinders 


' } " 


operation in the chuck A by means of eight screws which before slotting may be seen at A and one finished at B. 
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GRINDING THE CYLINDERS 
The next illustration shows the operation of grinding 
the evlinder. This is held on the faceplate A, and the 
inside hole, outsic diameter and the errooves are eround 
complete. The test indicator B is used to see if the 
evlinder is held so that it will run true on its periphery 


The wheels (, D) and # 


for the grinding operation. 
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MACHINING SLOTS IN THE TRANSFER 

The operation of machining the slots in the transfer 
is shown in Fig. 6. It is held on an expanding arbor at 
|! and the slots are made with the saw B. It will be 
noticed that in the slotting operation a large portion of 
the metal is removed, the teeth which are cut being very 
fragile. At the rear of the cutter. therefore. is fitted a 
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Pra. 5.) CuAMFERING TILE CYLINDER SLOTS 


are used for the three grinding operations noted. The 
inside hole is tested with the plug gage # and the out- 
side diameter and grooves with the micrometer G. One 
of the finished ground cylinders may be seen on the ma- 
chine at //. 

Fig. 5 shows the operation of chamfering the cylinder 


SIOTS, The «\ inde is di | on Mm. arhbol which is BU})- 













Fic. 6. SLoOTTING THE TRANSFER 


This passes through the last slot formed 
and supports the metal which is being left by the cutter 
One of the finished transfers with 
its cap in position may be seen at C and the fineness of 


guide knife. 
or the next tooth. 


its teeth may be noted. 
Fig. 7 shows the machine used for slotting the stitch 


rings. One of these is seen held in a chuek A and the 

















Kia. % Srorrine tue Stircu Ring 


ported on the two angle trons -f The cutter B, which 
is of the double-angle tvpe, is used for the chamfering 
operation, the various slots in the evlinder being fed 
against it while the cutter is rotating. he fixture was 
formerly fitted with an indexing mechanism for spacing 
the slots. It has been found, however, that the operator 

: 


can set around the cylinder to the correct spacing much 
quicker without any such device. 








Fic. 8. Grinping Tue Currers 


slotting operation is performed with the saw B, which is 
0.014 in. thick and 2 in. diameter. ‘The saw is run at 
a speed of 750 r.p.m, 

The machine is fitted with cams C, D and FB. These 
are made so that two slots are made on the ring during 
one revolution of the wormwheel # which drives them. 
The cam C moves a pawl in mesh with the ratchet wheel 
G. This advances the ring the correct amount for the 
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spacing to be slotted. The paw! may be adjusted to give 
any spacing desired within the capacity of the machine. 
The cam PD), which is placed slightly tardy with the cam 


C’, next pushes a safety stop forward which holds the 


ring rigid during the slotting operation. When the ring 
is thus held securely, the cam F, acting through the pin 
end the lever //, forces down the cutter B the predetet 
mined amount ascertained by the rise in the cam, and thy 
slot is machined. One of the finished slotted rings may 
be seen at J. 
GRINDING THE CUTTERS 

A machine which was designed for grinding the saws 
used for slotting the cylinders and stitch rings is seen 
in Fig. 8. The machine is grinding the saws used for 
slotting the stitch rings. 

The grinding wheel is driven by the belt .1. The saw 


MACHINIST 1039 


to be ground is held between the centers PB: it is on 
the same arbor and set up in the same position as 
occupies on the machine when slotting the rings. The 
saw is set around one tooth at a time, using a stop undet 
the teeth to hold it. 


When grinding the saws used for slotting the evlinders. 


1 similar practice is followed The slide which carries 
he cutter in the machin (| A ) is removed bodily an 
lamped ne ted | he dowel 

clam pec onto the Table. wing ocuted ) The dowels ¢ 
This method ol grinding the saws nsures th cutting 


edges being true with the arbor or slide around whi 
they revolve, as thev occupy ai position on the erinde 
similar lo that on the iach wien slotting. The 
sawing operation is therefore more uniform, each toot! 


removing a similar amount of stock. This permits bet 


ter and greater production. 


Some Drilling Operations in Mak- 
img Motorcycles 


EpIrortAL CORRESPONDENCE 


te) VYVOPSITS—Many inte resting mae hinting ope rations are 
performed on the “Indian” motorcucle. of which the drill- 
ind is here descri ved. | fi pre ol iq wu witch the lacaling 
points are hardened-sleel pins ou alerially assists produc 

lion. There ar many qureh ne fhods of holding tite i«] 
eover by means of spring catches, can Crers aud tive Whe. 
A chuck type of jiaq which brings the holes centrel reqard- 


less of lhe DOSS diameter IS describe 


In the manufacture of the “Indian”? motorevele., which 
Is mac by the ae ndee Mire. ( ©... Springtis ld. Mass . Mans 


interesting machining operations are performed, and here 


some of the drilling operations are detailed, 


There ra ly “cen al | Ij ° | The jiz used 
drilling thr front lowe! crow! ork. Th piece rests on 
finished pins and is located by the pad 2B, which is set 
mm othe fork opening, The cover is held down by thy 


h (', which is made with a spring acting on its lowe 


cate 
surlace to Kec) the hoteh Ob the eatch mn contact, TT) 

knurled pun )) is used to Taisc up the cover after thre Vt 
ing back the catch by hand. The jig on the right is used 


) } ri 


for drilling 21 worms used on the automatic otline at 


rangement. These machined pieces are rather small and 


re held and located in the Jig ina rather novel mannet 
eit are placed on pins Ww cl ft mito: enn 


the center of each piece and the cover is dr vn) down 
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Fic. 1. Jig ror Worms ano Lower Crown Forks 


Fig. 2. Jigs ror Macgnero Gear Case ann Cover 








Fig. 3. JiGgs ror 2-SPEED Fic. 4. Jig ror Driiiine Fic. 5. Jigs ror Cam 


GEAR CASES Cam Cases 


CASES 
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onto them. ‘The cover is fitted with pointed pins, as 
shown, Which are made with individual tepsion springs at 
the back. When the cover is down, these force the pins 
onto the pieces to be drilled, the pressure being sutti- 
cient to hold them durmeg the drilling operation. The 


jig is fitted with a cam-operated lever £, which provid 


& quick method of fastening the covet over the preces, 


MACHINING MAGNETO Gear Case AND Cover 














In the halftone, Fig. 2, at A, is shown the jig used for 
drilling the magneto gear case. The casting, which has 
heen bored for the gear clearance and the holes Bom a 


previous operation on an automatic, is located on thi 


/ 
/ 


round plug ( and semi-round plug 2. The 
1yy the equalizing clamps K. These are operated with t 


which acts through a toggle jomt as 


knobbed nut F, 











Kia. 6. Drttting Bovur Hotes In Moror BAsE 


shown. The Various joints are made slightly loose to per- 
mit of equality should the castings vary in thickness. The 
jig shown on the right is used for drilling the magneto 
gear-case cover; this is located by the two pins G, which 
are made with a slight taper and fit into the cores J/, 
A similar method of holding the piece is employed as 
that described for the gear case. 

In the halftone, Fig. 3, at A, is shown the jig used for 
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ws shown, the cutter being piloted with a center which 
ts into the machined holes. The jig ( is used for drill- 
ing and reaming holes in the base of the gear case. The 
casting 1s located by pins, which fit into bolt holes drilled 
n the previous operation. The gear case is held by the 
nut and bolt D. The jig on the left is used for drilling 
and tapping the large hole on the side of the gear case, 
This is again located and held in a manner similar to the 
jig just deseribed. This method of locating the various 
vs from similar settings insures accuracy and inter- 


changeability. 
Drituing THE Cam Cases 


The halftone, Fig. 4, shows the jigs used for drilling 
the bolt holes in the cam case. The jig is made with a 
base A, which rests on the bed of the multiple-spindle 





hig. 7. Jigs ror Moror Base 


drilling machine. On this base are fitted two sliding sub- 
Lases. The castings to be drilled are set into these sub- 
hases, the fixture holding two. The location is obtained 
hy setting the castings to agree with the contour of the 
sub-base, so that the holes drilled are brought central 
with the cam-case ears, 

The straps B are then tightened down, holding the 
After the parts are secured in position, 


cases securely, 














——— 
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drilling the joint bolt holes on the two-speed gear cases. 
The casting is located by setting It so that its contour 
agrees with a similar one on the jig surface. This in- 
sures the bolts coming in the center of their bosses and 
thus improves the appearance. After it has been located 
the nut B is tightened on a bolt, which passes through 
the gear case and is fastened into the jig body; this holds 
the casting securely in position. 

After the holes have been drilled and reamed the jig 


is turned over and the outside of the bosses spot-faced 








Fig. 8 Cuuck-Tyee Drinp Jc Fig. 9. Dritting Brackets 





Fic. 10. Drittinc CyLinpErR HEaAp 


the sub-bases are pushed into the base, ways being pro- 
vided for that purpose, as shown. Stop pins determine 
the position in relation to the jig bushings, which are 
carried as shown in the bridge of the base. One of the 
drilled cases is shown in front of the jig. 

Fig. 5 shows four jigs used in drilling various holes in 
cam cases. In each of the jigs the castings are located by 
dowels which fit into holes drilled in the tools shown in 
the previous operation ; a quick-acting method of holding 


the castings is shown in the jigs at A. This is in the 
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form of a strap with one bolt hole open, so that the strap 
knurled screw 


thus 


can be quickly swung into position. The 
is then tightened down onto the cam-case casting, 
holding it with one fastening. The various jigs are pro 
vided with slip bushings, as shown, and all reaming and 
tapping operations are performed before the casting Is 
removed from the jigs. 

The halftone, Fig. 6, shows the jigs used for drilling 
the bolt holes in the motor bases. These are located i 
the jigs by making the contour of the casting to agree 
with one similar on the jig. The nut and washer of the 
center bolt A are then tightened against the casting and 
the knurled screws B screwed against the edges, thus 


holding it securely during the drilling operation. It will 


he noticed that the two jigs are shown of similar con 


struction. Two men are employed for this drilling op- 


eration, one operating the machine and a helper filling 
and emptying the jigs, thus making the drilling operation 
a continuous one. 


Fig. 7 shows two jigs for drilling motor bases ; these are 


located by dowel pins in the jig shown at the left. The 
Th 


thus holding 


center bolt shown is then tightened down, 
the casting securely in the jig. The ishing for guiding 


the tool is in the cover A. 


The jig shown at the right ts 


The cast- 


} 


for drilling and reaming cylinder-base holes, 
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knurled screws are then tightened against the piece to re 


the drilling strains. In this jig 12 holes are drilled, 
six drills operating at once, 
The illustration, Fig. 10, shows the tools and jigs used 


or drilling the evlinder-combustion heads. The 


custilis 


is located by fitting in bolt holes w ich have been drilled 


in a previous operatior The jig on the left is used for 
drilling the angular hole shown on the combustion head 
The drill reamer and tap used for the various operations 
are shown. also one of the finished castings 


The halftone, Fig. 11, shows a special equipment for 


drilling the frame. The tubing and parts from which the 
frame is built are assembled in the fixture as shown, The 
arious menbers are centered ) cup DuUSHDInYs | operated 
with the handle B through a serew The opposite end 
of the fitt ne is centered and located o a plug rh 
tube members are held secure with t Various straps 


shown. The entire fixture can be swung around on a 
central pivot ( at the wish of the operator. The drill 
ng machine J), which is « eht construction, swings 
round on a ball bearn uv EW cl vermits the operato! 
to transfer it quickly to ar art of ft frame to be 

et The fixtures are mac mirs. so that while a 
nan is drilling one frame a Diaeing another set 
of frame members ready for drilling, The drilling ma 























Fria. 11. Drie 


DRILLING THE Framt Kia, 12. 


ing is held on a center pin B and located by an inde 
pin (, which is placed into holes reamed in 


position to bring the two base Suriaces 


tools for drilling and reaming the holes are guided 


through a bushing DP of liberal length. 
A novel adaptation of a huel for a dr 


in Fig. 8. As is well known. when a circular piece is 


located against a fixed stop, either V-shaped or otherwise 


should the part come either smaller or larger than the 


he hole mach ned will not be i 


predetermined diameter, t 
the center of the boss. In thi tool show thre tuly cole 
nection is centered and held in a pair « chuck ws A 


operated by a screw acting through thre andl 


method brings the center of the piec ntral with the 
drill and bushing ¢ 


part being machined. \ 


iiameter of the 


regardless of the 
number of the tube conne 
tions are shown in front of the jig 

Fig. 9 shows the jig used for drilling the hanger 
brackets. 
the surface A, 
cover B. This is made with lips which fit on th 
and ends of the casting, 
position. A 


These are milled in a previous operation on 


which Is used lor locating wallist Thre 


sidles 
thus bringing it into the correct 


thumb-screw ¢ operating a clamp. ane 


rie Front For 


Fria. 13. DrtittiIne Smarit ConneEcTIONS 


1 ~ } rel ¢ earin lo the 
hie gdssembled rea ‘ His ehables the 
rhe | } ( mern al ( " nwUaus Olle 
| 1? s Ws The Ooln illo ine the tront fork 

The components of the for e located by means ol 
‘ tting arbors .1, which produce the cerrect fork cen- 
~ lise ola thy Pies to al The holes ure 

drilled. yp taced thre the fork can tn 
emovecdl rm vl ol bra he thre olts and polishing. 
| tone. | 13 OWS a s i} machine de 
‘ hiade in the Tactol or «al small eo: 
T ee ryvsdete with at at oO cles 
are to le it tongues which fit inte 
em. "The piece is locate tongues operated by th 
( i The on the rea : fitted with a tension 
ly u t CO drilled against 
top. thus loceatn {a rate The machine dril 
re driven by Oooo welt . wh. ft worizontal pul 
the same si { { T driven pulley. 

The drills are fed into the piece ma th the hand 

BR h operates a lever fe oth spindles, as can | 

at ( and D. The di are guided through bus! 
n ata hieh rate of wad and produce wood result 
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Practical Points in the Use of 
Grinding Wheels for Finishing 
By James O. Smiru* 

A few general principles govern the selection of erind- 
ine wheels and the changes which must be made in order 
to overcome difficulties and to obtain the most ellicient re- 
sults. Among the variable conditions encountered are 
the speeds of the wheel and the work, the size and the 


hape of the prleces evround, the COMposttion and the tem- 


per of the metal, the design of the machine, the condition 
of the machine, the rigidity of the floor, whether grind- 


ing is done wet or dry, the quality of finish wanted, and 


the amount of stock to be removed, Thus, it happens that 
two operators on the same kind of work will often require 
different wheels. 

Sometimes the trouble may be overcome by altering 
operating conditions, such as by increasing the wheel 
speed or decreasing the work speed, and if the user under- 
stands the principles of selection he will know how to go 
about this. 

The most Iniportant of these are as follows: 

If a wheel elazes over, or fills, and cuts slowly, it is too 
hard. In that case try a wheel one or two grades softer. 

fa wheel wears too fast, wears out of round or quickly 
loses its shape of face, it is too soft. Try a wheel one or 
two grades harder. Users often think that because a 
wheel wears out of round it has soft spots. This is a mis- 
take. It is a sure Indieation that a harder erade or higher 
wheel speed ts needed, 

Increasing the speed of a wheel will make tt act like a 
wheel of harder grade and decreasing the speed will make 
it appear softer, On this account a wheel should be 
speeded up is it wears down, otherwise the surface speed 
will decrease and the wheel appear to hecome softer. 

The larger the surface of contact between the wheel 
and the work, the softer should be the wheel used. Thus, 
ad cup wheel or evlinder used on its side must be softer 
than a disk wheel for grinding the same material: and 
a very thin wheel must be harder than a thick one. In 
eviindrical-grindinge, work of large diameter will re- 
quire a softer wheel than work ol small diameter. Pieces 
whi I have only harrow surfaces or edves to he eround 
need a harder wheel than those having wide surfaces. 

In cylindrical-grinding, increasing the work speed tends 
to wear away the wheel faster. Vibration due to worn 
hearings, too lieht a machine, or a shaky floor has the 
ame effect. With any of these conditions a harder wheel 
must be used. 

The use of water permits a slightly harder wheel and 
Improves the finish. It prevents overheating the work, 
which otherwise is likely to spring and distort. 

In hand-grinding, the finish depends upon the fineness 


of the wheel. In eylindrical-grinding it depends upon the 


speed of the work, the speed and condition of the wheel, 
and to a less extent Upon the fineness of the wheel. \ 
vood commercial finish may be had with a wheel as coarse 
is No. 36, provided it is kept true. Increasing the work 
speed, with a light cut and slow traverse, will improve the 
finish. 


ol not 


A wheel is most efficient when it is just soft enou; 
to glaze and just hard enough not to wear away rapidly. 


To preserve some special shape of face, a relatively fine 


I 


hard wheel should be used. 


*Vice-president American Emery Wheel Works 
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A man who has been 10 years on a job either owns 
the job or Is owned I) it. 


Mechanical intelligence consists in knowing just what 


will occur as a result of something else. 


At best the machine tool transforms valuable materia! 
into chips of less value, in order that the remainder may 
Wve a vreater value, 


A poor or inexperic need tool designer is not cheap at 
any price; his mistakes are often laid at the door of the 
tool-making department. 


The gear train usually contains, or is divisible into, 
everal clementary gear groups, such as a pair of gear 


cones, a cone and tumbler, ora back rearing, 


An unsolicited increase in pay, even though small, is 
worth vastly more to the plant than an increase given 
toa man after he has asked for it and perhaps obtained it 
ouly after several rebulfs. 


With magnetic chucks, the chucking in the ordinary 
sense of the term is pra tie ally ¢liminated ; hence, the total 
cost of the machine operation may be materially reduced 
by the substitution of a magnetic for an ordinary chuck. 


Before commencing to lay out a prece of work, one 
should have a definite idea of the drawing, a comprehen- 
sive knowledge of the different operations through which 
it must pass, and a clear understanding of the require 
ments which will be made of it when completed. 


The freezing points of metals and salts are constant and 
furnish a basis of absolute temperature. Freezing points 


re nerally Hie epted are: 


Deg. C. Deg. I 
Sodium chloride ... oe , SOO 1472 
Zine cn i ‘ : 119.4 786 
Copper (pure) ... ' 1084 1983 
Naphthalene oe ; SO 176 
Aluminum ‘ ; a 657 1214 
., Bie er eee 232 fot 


In handling the premium plan on the group system, 
take a certain number of machines and assign to them a 
certain number of operators and a set-up man, all of whom 
are included in the premium. The total output of the 
vroup is credited to the men, and the total labor, includ- 
ing the set-up man, is charged against them. ‘The inclu- 
sion of the set-up man’s time makes it to his interest to 
keep the machines going. It is also to his interest to help 
the operators when possible, as le thereby increases his 
premium by reducing the number of men charged against 


the wroup. 
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An Auxiliary Lathe Head 


The accompanying illustration shows how an auxiliary 
head was fitted to an 18-in. American lathe. 

Not wishing to use an intermediate vear for driving, 
a cast internal gear was used on the auxiliary spindl 
this latter served as a gear guard and incidentally 











AN Avuxiuiary Larue Heap 


gave the same direction of rotation as the lathe spindle. 
A taper journal with a double nut adjustment for wear 
was also used on the chuck end of the spindle, The 
n place by a cap. 


bearing was a solid bushing clamped 
This auxiliary head was found to be very useful in cut- 
ting heavy pitch screws and in similar work. It was also 
quite convenient when the larger lathe was blocked up 
for a big job and another job had to be rushed throuwh. 
A. J. Drew 
Marshfield, Ov 


Lifting Slide-Valve Cylinders 
A convenient method of lifting OCOMOTIN cy neers 

having flat valve seats is shown in lustration hi 

consists of two hangers A, accommodating two capscre 


which vO In the holes tapped for the steam-chest 


The bottom of the hangers is planed with a '4-in. offset 
the same as the steam chest, so as to allow the hang: 
to be pulled down square and solid. One of these 
ers goes on each end of the lift ne bar 2B. this bar 
provided with a lip at each end and a %-in. bolt with 
a nut, to prevent the possibility of the hanger slippin 
off and also to keep the whole lifting apparatus togetlhe 
one ne me OX 
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Suna ror Lirrine Locomotive CyLINpErs 


Letters from Practical 
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Lifter for Car Axles 





A lifting and carrving device fi rand tender axles 
Is Show! ! hie, l Tl . - eC oo ummered 
iron of the proportions frente , Nearly a 
moder! axle-turning uthies ve the «ht end en 
tered hallway between the lathe centers. Phe device 
07 
- +” 
{ ~ 
DRIVING / "” 
HEAD © } - 
a { 
-~. . wd am | A 
| G AXLE | | g 
+ 
jG | — 
Lat! ter = ro me 
FIG I- THE AXLE LIFTER IN USE 
| —- 2 
p | ee 
f i 
— 4 
FIG 2+ HOW > MADE 
Lirrer ror Cavan AN wes 
t the best | ay ila ly 
al 
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As the barre] Was bored 
¢, 1, with the base A 
was 


We got around it in this way, 
21 we made the jig shown in Fi 
thick. <A stud to fit the 
the plate and a bushing plate B was put on to guide the 
drill. This left 114 in. of travel between the spindle and 


a, 


340m. bore screwed into 


top of the frame. For making the drill, a piece of 54-in. 


‘ 


rod (’ was welded toa Ye-1n. drill. The end of the rod 








was bent at right angles, as shown at D in Fig. 2, one 
side being filed to form a hook F. 

We had some setscrew chucks that would take a 5¢-in. 
drill A 45¢-in. hole was drilled crosswise through the 
huck. As shown in Fie. 3, a 5¢-in. slot A was planed 

| 
B KLLL/, 
x Hebel 
A 
; ection XX 
| —__9 Fig.3- THE ORILL 
Cc CHUCK 
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FIG 2- SHANK OF DRILL 





FIG.1- JIG IN OPERATION 


AN ImMprovisep Dron 

lenethwise of the chuck froin the bottom to the Ye-in, hole 
B to the the The hole at the 
was counterbored to allow hook the drill 


e diameter of the drill chuck, so 


, ’ 
MRLCH 


( hu k. 
the 


center ol 


oll to be 


inside the outsic it would 
clear the barrel of the frame. 
The jig was then lined up with the spindle, and straps 


The drill Wills 


inserted in the cored hole in the frame and bushing 


holted to the base of the press as euides. 
. and 
the jig pushed inside the spindle, 

\s the spindle turned, the hook engaged the counter 
ol 
le ». Wwe had 5% 
lengthened 


hore, which prevented it from coming the chuck 


As the hole was 4. tn. 


~ 


out 
while drilling. 
to tn 


A. 


i } 
hate 


a. 


in. clearance on the drill before it 


BERTRAND 


Auburn, N.Y 


Oil-Grooving Device for 
Bushings 


The illustration shows a device for putting oil grooves 
in bushings where the groove must not 
The part .1 held the tool post 
The swiveling bar B has a tool C set in the front end and 
a roll J) on the back end. 
which tl] 


run out at either 
end, 


Is in the of a shaper 


The cam or rising block £, 


over vw roll runs, is made to equal the depth 


of the groove to be machined. 
The roll is held down on the cam by the spring F 


working against the post G2 Tn operation the ram starts 
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forward and at the proper instant the roll rises on the cam, 
thereby sinking the tool into the work. At the end of the 
cut the roll lowers on the cam and the tool rises from the 
cut. 


A screw is placed in the clapper box, which allows 
the clapper about 3'5-in. play. 

















Orn-Grooving Dervicr ror BusitInas 


are able with this device to set a bushing and to eut 


i about 


VTOOVE TI One tiinute, 


K. TH. Crumrine. 


Windsor, Vt. 


The **Cat’s Eye’ 


A machine designer sometimes finds what seems to be 
a piece without a proper name, although the piece usual!y 
has a shop name and an odd one at that. 

A round disk B with three holes is used to connect the 


spring «A with the two chains (C, as is shown, The spring 


—= 


VOLO 





THE “ 


pulls up on the disk and keeps the chains taut, the lowe1 
the latter heme St ured to the lever dD, whic h Is 
hung on the stud #, 


ends of 


A three-cornered link of round iron would connect the 
spring and chains as well as the flat, round, perforated 
piece B, which is called a‘ at’s eye.” 

Can someone suggest a proper mechanical name for it: 

(Gino. G. Lirrne. 


Vaplewood, Mo 
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The Meeting of the Mechanical 
Engimeers 


SYNOPSIS Each vear sees the hroad: nin of the scoj The world of mechanism ha pecome o intricate and col 
; 4 , ° . : I x that it has gor beyond t 
or the Society in different ways, this meeting iuncluding ' sin at ee ae | | 
management, construction of sho HbDurildinds, and rau- Ss! l part It is only by elect t he ete! nd ] t 
way work PL varying PAases, if CaS OF management have the mount ul mater t 
F , 7 Z minds that we « hope te est { i 
fortunately aqdvanced ove yond fhe superticia slade OT Con- 4 ee! hould devote : . ‘ , 
Side rung workers as mere cogs in thi mac re and now study of his thinking mac! ‘ tead f devotir t ll to 
, , . , . t! cl é eated by t t 
lor h into thie Au an eli ment as having a ¢ rect he rind on . . 
fii permanent proble m. Ti e railroa session was for A plea for kind treatment « everye | orval at 
lunate in heing wide ly representative of the various ser Was mace In these words 
lions of the country Each man should be treated ’ { ' ner: need 
les a ection oT he rtle correctic l overlbe 
13 
us executive hould not be permitted Crit m « eprit 
rm . , 4s we . 
[he necessity ol consideration by engineers of the hu should not be utters " ‘ t} l t 
; " } ; « tro oO he ‘ il ration co ‘ om tact vitl t 
man element in economic problems and the opportunity . 
i } tt le of 1 nad t t s re ‘ t oOo! wl 
for mechanical engineers to be of public service were the — , ence Re ale 
i . ‘ ) 
()} | 
The le Tol a! off ( = ptt 1é mere Thal Istlil 
tere ills ( Tis ( 
piace Over ZOOO ba were 1 ( rie 
I 
, 
aqaoubte thre ive l 0 . 7 





I Cc Wwe ( T ‘ 
~ } (‘ii i }) tf 
I t ap Is ] \ rical 
| ( ‘ ( ( n ( ( ( ( ‘ 
| ‘ a ] 
Wi I roll J 
[ ! ( | Ol 
\ ont t to 1 1] ( ( 
VV ( ‘ 1 } | \ 
The stu ( i l 1 
telescope. the Sx ‘ ' emse] 
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. . only to ha t bre Te aft 
Dr. Joun A. Brasuear, PrestpeEnt-EvLect, AMERICAN ) 
‘ ’ two ears 0 mati | 1 " 
Society OF MECHANICAL ENGINEERS Ty baa] 
; \\ ‘ il ! ‘ l > ( ( 
dominant topics discussed at the oth annual meeting A patre of the All on Mh + rpplic Mol 
of the American Society of Mechanical Engineers. Th ae a ro Bi 
. ior Lhe shop where Tas ‘ 
meeting extended over four days from Tuesday, Di Ls really be va \ histe ments of thi 
through Friday, Dec. 4. hom enmid te o bintees of 1 . 


The session on Tuesday evening was occasion for pr n acknowledgment the honor given him, Doctor Bra 


sentine the address of President James Hartness upon 


shear, a manner that brought complete response ft 
oe! ) . T » | \ of ) mpi > } aie | " 

Che Human Element—the Key to Econom Problen i aculleinen media wm inte maneien of enedit to tie ait 
This was an extension of Mr. Hartness’ studies, which, in oa , ss that followed ife’s wo! In referri 
their earliest form, have been made known to AMERICAN te, ¢ ic] ESS ¢ President Hartne hie once nh most 
MACHINIST readers through a few articles that later were hatie fa mn the 1 l af rine the human ek 
svathered into his book, “The Human Factor in Works 
pi ‘ ment in all engineer l 0 a es, 
Management. But the thought-provoking ideas of the 1 ENE OE cE EE PE Pe a 

1? OL 0 CeTs Clit oa | Lied iret ( preside! - 

awe »| ava > ) te sho the d of a study . 

early work have been « xtended to show the need of a Henrv Hess. James E. Sague and George W. Dicki 


9 , 7 } Tek } ff 4 ‘ ‘he ef] tee = { nl id . - 
and control of thought effort. I") i@nt use Of m | Swmencan  corrise readers will rec: lan caitlin of ai, 
ies , ‘ 

| les o} the “Vien and Nac ery oO tiv Con stock, 


”” 


and brain is as Important as the effective use of must 


and hands. The mind can be at its best only when r ; 
lieved from all harassments, as aptly put by Mr. Hartness (Continued on Pa 1051 
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THE LEADING INDUSTRIES IN THE UNITED STATES 


Based on Data from 15% Census 


P-QCMHE greatest manufacturing industry in the P-WNMHE Census values of four of the classes 
| United States is the building and repairing have been reduced with the purpose of 
of mac aay Gaged by the ‘‘value added avoiding any exaggeration. Thus the item 

by manufacture,” which is an index of the amount for construction and repairs of steam railroad cars 
of labor en eR the class com- has been cut in two, the amount used 
prising howiadies and machine-shop being $103,093,625. In the same 


way the automobile item has been 
reduced by one-quarter to $87,942,459; 
electric machinery by one-quarter to 
$84,564,117; brass and bronze arti- 
cles by one-half to $25,380,323. 
These reductions are believed to 
bring the tetals down to values that 
represent nothing but Aoundry and 
machine-shop work. 

The grand total of $1,213,354,811, 
the value added by man- 
ufacture to foundry and 
machine-shop _ prod- 

machinery, stoves and ucts, drives home anew 


furnaces, brass and t. n DUCTS the fact of our depend- 


products outstrips. its nearest compet- 

















itor—the timber and lumber industry 
nearly two to one. The graphical 
comparison of this and eleven other 
industries is striking and important 
when we consider that the ones that 
are so deeply overshadowed rank 
among the greatest of our country. 
This industry includes the manu- 
facture, building and repairing of loco- 
motives and cars, auto- 
mobiles, agricultural 
implements, electrical 


bronze articles, cash ence upon machinery 
for the everyday com- 
forts of life. The many 


QUORS kinds of product that go 


to make up this total 


registers and calculat- 
ing machines, sewing 
machines, typewriters, 
firearms, scales and 
balances, bicycles and add more emphasis 


motorcycles, files, and ‘ to this realization of 
pumps. — OTHING dependence. 
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Needed--Instructions with 
the Export Machine 


We have recently heard many suggestions for improv- 
ing our trade relations with South America and the Far 
Rast. Everyone who has thought of the matter seriously 
agrees with Marshall Field’s axiom that satisfying th 
customer is of the utmost importance. This is especially 
true if we are to hold what we are likely to acquire in the 
way of new markets because of the European War. 

The enterprising American machine builder long ago 
adopted the policy of keeping expert mechanics on the 
road to instruct his customers in the use of his machines 
and to correct difficulties arising in But how 
does this profit the customer in Australia ? 

If it is good business to keep mechanics on the road 
in the United States, it should be equally good business 
to provide the foreign customer something similar in the 


service. 


way of service. It is, of course impracticable to send 
mechanics abroad to make the rounds as is done at home, 
but the manufacturer can do the next best thing by pro- 
viding his customers complete operating instructions for 
the machines which he sends out. 

A recent inquiry of a large number of machine build- 
ers reveals the fact that, except in the case of very highly 
specialized tools and electrical equipment, it is not the 
practice of American manufacturers to furnish users any- 
thing in the way of operating instructions. Even the 
simplest machines in the hands of the average mechanic 
often fail to give the best service because some small point 
does not receive proper attention. A single typewritten 
instructions in the hands of the 
mean a satisfied customer, as against one who cannot get 


page of foreman may 
out of the machine what he expected. 

If the manufacturer doubts the practicabitity of sub 
stituting written instructions for the demonstrator, let 
him think of the automobile. 


mechanical experience whatsoever have learned to operate 


Thousands of men with ho 
and, what is more significant, care for their cars by fol 
lowing the instruction book. No one will question that an 
automobile to the 
difficult to understand than the most complicated piece 
[f it is pos 


nonmechanical mind is much more 


of shop equipment to the trained mechanic. 


sible to write instructions for the layman which make 


him a competent chauffeur, it is also possible to write 


instructions for the mechanic which will make him a 
competent machine operator. 
A case has just been brought to our attention of a 


small high-speed machine which was sold to a foreign 
After 


customer 


run the 
that the 


customer. installing and attempting to 


machine, the informed the factory 


vertical spindle bearing overheated regularly after run- 
ning less than fifteen minutes. The manufacturer sus- 


pected the trouble at once and advised the customer that 
after filling the spindle bearing with oil the plug at the 
top of the reservoir should be left open on starting the 
machine until the oil had ceased to bubble out, and should 


then be closed. The customer followed these instructions 


and has had no further trouble with the machine. This 
little point might have been incorporated to advantage in 
been a cus 


a page of instructions. The result would hay 


tomer satisfied at once, instead of one who had to wait two 
months to get efficient service from the machine. 

The , 
important it is to provide him with every possible as- 
Distance 


farther the customer is from the factory, the more 


sistance in the way of data and instructions. 
should be 


time it 


measured not so much in miles as in time—the 


takes correspondence to pass between the two 
places. 

Too many American manufacturers are still inclined 
to think of their products as in the domestic market only, 
where the railroads, the mails, and the long-distance tele 


phone keep them in close touch with their customers. 


A Superstition that Prevents 
Progress 

In a recent editorial, “The Hindrance of the Expense 

Ratio,” 


been caused in 


Burden we pointed out the trouble which has 


many machine shops by a blind faith in 


percentages and proportions 


The extent to which this wrong beliet 


s accepted may 
be judged when it is made an 
in the current meeting of the American Society of Me- 
chanical New York City. H. L. Gantt, in 
a paper entitled “Measuring Efficiency,” describes the at 


important point of attack 


Engineers i 


tempt of accountants to use incorrect comparisons as one 


of the most serious causes of ineflicieney. 
h does not 


Any comparison whic! take output into con 


that output. The 
itely It is as use 


sideration is useless as a measure ol 


ratio neglects output absol 


eA’ pense 


less for measuring cost and the value of effort as the ratio 


of the diameter of the earth to its we ight would be for 


the same purpose. If in a factory, with a certain ey 
labor. the 


efforts in 


isting relation between direct and indirect 


actual producers should cut the effect of their 
half, so that 


same output, the expense rat 


twice as many had to be emploved for the 


It is surprising that with such self-evident facts pi 
senting themselves, there should be any confusion in t 
! ds of those who are able to add, subtract, multiply 
und divide. Yet the follow examples taken from Mr. 
Gantts paper illustrate the ne of irther education 
on this subject and also show the idea impenetrability of 
sor wcount tT who ir’ more pre len? if jug 1 
Te es t] in in col re ere meat 
A fore n had 10 ‘ ! h } ! yuld 
yne by eight if he } la boy to pply the with work He 
id, however, if he le tl vo | 
be « led “nonproductive labo ri l ratio vould go 
the result that he would be riticized, so did 
do it 
I the I ted Stat N ! ficer t ied 
of ! uniti ind luced tl dir 
labor employed, but being unable to reduce the indirect lal 
the same proportion, the bove ratio went up He camé 
in for very severe criticism, not t t d tl fact that 


total labor had been de« 
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I might give numerous examples of this kind where two 
men took the place of 16 and a direct daily wage of $8 took 
the place of $48, with but little increase of the corresponding 
indirect expense The result of this and other changes was 
that the ratio for that shop became over double its former 
value, with a marked reduction in the total cost. Needless 
to say, the ratio theory in that plant is not regarded with 
the same reverence that it once was In plants where such 
results have been accomplished, those who have been accus- 
tomed to worshiping this ratio at once demand another idol 
in the place of the one that has been so badly discredited 


The sooner the expense-ratio fallacy is put where it 
the sooner will our manufacturing industries in- 
and although it will doubtless hurt 


some accountants and consign them to a place behind that 


belongs, 


crease in efficiency: 


f the actual producer, it will dispel the fog which ob- 
scures the real effects of factory improvements. 


Easy-Handling Jigs 


While the first object ol jigs and fixtures is to se- 
cure duplication of parts, it is also highly important 
that they aid production in every way possible. The 
latter requirement does not always receive the atten- 
tion it deserves, and we find fixtures made much heavier 
than necessary, as well as with inconvenient locating 
and locking devices. In fact, there are too many ex- 
amples of work where the handling in and out of the 
fixture takes more time than the machining operations 


themselves. 
(one of the Hest methods we have seen Io making jigs 


and fixtures light enough to be easily handled, is shown 
in the last illustration of the article entitled, “Making 
Parts for British Cveles.’ This shows a collection of 
jigs and fixtures built up from steel plates by the aid 
of the oxyacetylene welding torch, a method which se 
cures stiffness with lightness, and also allows complicated 
fixtures to be built up without the necessity of expen 


sive patterns. 
We feel that the originator ol this idea is entitled to 
considerable credit in directing our attention to an ex 


tremely practical method of making fixtures which ean 


be easily handled, owing to their lightness, and which 


as occasion demands. 


can be quickly built up 


Oiling up the Human Machine 


No one questions the need of keeping machinery in 
proper shape for its work, and the finer the work the 
more care it We would not think of ex 


posing an intricate automatic machine tool to bad weather, 


must be given. 


hard knocks or lack olf oll. Under these conditions, if 
might de good work, but that would be more from an in 
| than intelligence directed 


herent ability to stand abuse 
toward securing the desired end. 

In a lecture delivered before the Stevens Engineering 
Society, some extracts from which appear on page 1005 
of this Mr. Hartness deals with a somewhat 
lected subject of getting the human mind, especially the 
output of high 


issue, aes" 


creative mind, in shape to produce an 
quality and quantity. It is surprising how little is known 
about the care of this wonderfu! machine, even by those 
who depend directly upon its output for a living and for 
any success in life which they may obtain. We all know 
that on some days thoughts seem to flow more readily 
. » accomplish two 
If an 


than on others and that we are able t 
or three times as much as on some previous day. 


automatic screw machine down in the shop tripled its 
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capacity some morning in an unexplained way, we would 
lose no time in finding the reason, with the purpose of 
keeping it to the increased standard in the future. But 
with the vastly more important human mental machine, 
we take these fluctuations as a matter of course, and do 
not look further back for a reason than yesterday’s din- 
ner or last night’s entertainment. 
The condition of most successful 
the well being of both the physical and the mental ele- 
ments. A good machine will chatter and vibrate on a 
poor foundation, and a good brain is handicapped in a 
diseased body. We find which 
contradict this, but have no means of knowing how much 
greater brilliancy of intellect might have been displayed 
had the master mind been supported by a master body. 
think is a sub- 


thinking is due to 


some instances seem to 


The influence of what we eat on how we 
ject which each man must determine for himself, since 
what is one man’s meat is another man’s poison. It may 
pay us to experiment along these lines with a purpose 
of finding out the quality of thought energy produced by 
various diets. The main object, of course, is to keep the 
supply of nervous energy at a maximum through proper 
nourishment. 

Having the motive power to run the machine is not 


The machine itself must be adjusted and its 


rest, recreation and 


a 
ierent. 


various parts made to operate with smoothness through 


frequent repetitions. How this may be done is pointed 
out by Mr. Hartness, 


been deve loped to sue h a high degre that he must he a 


whose own inventive faculties have 


cepted as an authority on the subject of creative thinking. 

\fter all, the old saying that 
is only a half-truth and must be modified be- 
Continuous effort properly di- 


“cvenius is nothing but 
hard work” 
fore it can be accepted. 
rected is more like it. 


FS 2) 


An Anomalous Situation 


The shipment of American machine tools to Europe and 
the return of demonstrators of these same machines from 
Kurope present an anomalous situation. 
the Euro- 
either 


the outbreak of the war, many of 
American 
came back to this country at once or have done so during 


While 


this course was undoubtedly justified by conditions then 


Following 


pean demonstrators of machine tools 


the four months that have passed since Aug. 1. 


existing, the flood of orders received during the past six 
weeks and the rapid increase in foreign shipments of 
machine tools, particularly to England, France and Rus 
sia, bring about an Machine tools 


are beginning to arrive in Europe, but American demon- 


irregular situation. 


strators who are needed in many cases to get these ma- 
chines working at their best are here. 

It may be pointed out in defense that thus far only 
the simpler machine tools have been shipped in any 
plain lathes, turret 
But other machines 


large quantity. These comprisé 
lathes, and manufacturing millers. 
must soon be ordered to follow these that are needed first, 
and when they are set up in foreign shops, the American 
demonstrator will have even a greater chance to be of 
service. 

It is more than likely that the present situation will 
soon change, but up to the immediate present the tide 
of foreign-destined machine tools has been running coun- 
ter to the journeyings of American machine-tool demon- 


strators. 
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Heavy Projectile-Turning Lathe 


The illustration shows a heavy 30-in. lathe driven by a 
35-hp. motor, recently built by the Niles-Bement-Pond 
Co., New York, N. Y., for turning armor-piercing pro- 
jectiles of all sizes, including 14 in. diameter. The ma- 
chine is designed throughout for high duty on the tough 
ind hard steel forgings used in this class of work. All of the 
gearing is steel. The motor pinion and the gear which it 
drives have herringbone teeth, calculated to obtain smooth, 
quiet operation. All of the bearings and gearing of the 
headstock are entirely inclosed and are provided with a 
continuous supply of oil. 

The headstock is completely inclosed and its unusual 
length is designed to afford rigid support for the spindle, 
gvearing and motor. The length of bearing of the head- 
stock on the bed is 5 ft. 11 in. The 


Shop Equipment News 
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compression-resistance units, which give the motor an ever 


resistance is changed gradually 


with the increase of pressure applied to the resistance 


and smooth start, as th 


column. One of these units is supplied for each individual 
phase. The pressure applied to the tubes at any instant 
is the same, which ts brought about by an equali Ine mee 

nism, so that all of the phases are always entirely hal 


ced 


Flexible-Shaft Portable 
Grinder 
This flexible-shaft portable orinder represents a recent 


elopment of N. A. Strand & Co., Chicago, Il. 
It is designed for internal as well as external work and 





front-spindle bearing is 1814 in. in 
length and 6% in. in diameter. The 
bearings for all rotating shafts are | 

All bear- | 


ings and gears are oiled continuously 


lined with bronze bushings. 


from a tank in the head, which is | 
kept filled by a pump from a tank in | 
the bed. The end thrust on the spindle 


washers. 


Is taken on hardened steel and bronze 
The faceplate ts driven by a direct- | 


connected motor through gearing. 


The motor is of three-to-one speed 
variation, which, with the gear 











changes in the headstock, gives LO 
faceplate speeds varying from 11 to 
152 r.p.m. By means of a handle on 
the carriage, the faceplate may be started, stopped, re 
versed, or any of the different motor speeds obtained 
without requiring the operator to leave his working posi 
tion at the carriage. 

The carriage has a bearing on the bed for its entire 
length, front and back. It is gibbed underneath the trac} 
both inside and outside. Nine reversible feeds are pro 
vided, ranging from */,, to 14 in. per revolution of the 
spindle. Three feeds may be obtained, without removing 
any gears, by means of a sliding key. Both hand and 
power cross-feed are furnished. The tool carriage is fit- 
ted with a compound swiveling tool rest. The tool slide 
s provided with four large clamping bolts and straps. 
All parts above the carriage are of steel. 


Compression-Type Resistance 
Starters 


The Allen-Bradley Co., Milwaukee, Wis., is now manu- 
facturing a line of resistance starters in sizes up to 100 
hp. for squirrel-cage and slip-ring motors. They pro- 
vide for complete no-voltage and overload protection for 
induction motors. 


This line of starters, known as type H, embodies carbon 


Heavy Progecrite-Turnina Latin 


is arranged to give changes of speeds for different-sized 
rinder wheels. ing 
holder to its fullest limit, the depth of an 8-in. evlinder 
can be reached with a diameter a mall as 2 in. lor 
ess diameters a small internal attachment is provided 
flexible to a 


‘he shafting is constructed to be freely 
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certain radius, where it automatically forms a stop, thus 
preventing accidental short bends. A metal casing pre- 
vents buckling of the shaft and provides an oilproof 
covering. 

This flexible shafting is designed to be especially) 
adapted for high-speed work, and when applied as shown, 
Other 
applications are for polishing, drilling, milling and the 
like. 


can be used for a variety of grinding operations. 


Safety Device for Presses 


The principle on which this safety device operates will 
be apparent from the illustration. The guard plate gets 
its motion from the cam shown on the camshaft and, 
with each revolution of the shaft, travels up and down 
with. and in advance of, the punch. 
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Press Sarety Device 


Should there be anything over 14 in. in thickness under 
the guard plate, the press clutch is intercepted and the 
machine stopped instantaneously. 

The design of the device was caleulated to permit ready 
adjustment. It represents a recent development of the 
Safety Engineering Co., Schofield Building, Cleveland, 
Ohio. 


Geared Scroll Combination 
Chuck 


The special feature of the chuck shown is the combina 
tion scroll and screw jaw adjustment, whereby either con- 
centric or eccentric adjustment is available. It will 
be appreciated that the latter adjustment, through the 
independent screw of each jaw, makes possible the more 
effective and convenient chucking of irregular-shaped 
work. 

The design of the independent adjusting screws will be 
apparent from Fig. 2. The screws are larger than ordi- 
narily used and are of the same section throughout their 
entire length, without any necks or reduced portions. The 
screws are self-contained in the scroll jaw and will not 
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fall out when the jaw is run out of the chuck for reversing, 
a plug threaded to the carrier and locked in place by two 
binding screws being designed to keep the screw in place. 
The screws are heat-treated and carbonized and are 
ground throughout their entire length. In chucks 6 in. 
in diameter and larger there is but one operating wrench, 
the large-diameter screws having the same square as the 
scroll pinion. 

In this chuck the body is deep and has practically a 


U-section. This is designed to secure stiffness. The 
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Fig. 1. GEARED Scrott ComBINATION CHUCK 
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Fig. 2. Jaw Screw And ADJUSTMENT 


gearing has the bevel teeth cut so that those at the larger 
end of the gear are reinforced by the strength of the end 
of the gearing. 

This type of chuck is made in a variety of sizes in both 
three- and four-jaw styles. It represents the latest addi- 
tion to the line made by the E. Horton & Son Co., Wind- 
sor Loc ks, Conn. 

The United States passed the billion-dollar mark last year 
in value of metals produced. Pig iron leads with $458,342,345, 


with tin second at $250,335,540, while gold is third at $107,- 
503,935 These figures represent the output of the plants— 


mills, smelters, refineries—in the United States. 
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The Meeting of the Mechanical Tue RatLroap Section 


Engineers The report of the Sub-Committee on Railroads, cons 
nar ng of G. M. Basford, F. H. Clark and W. F. Kiesel. J) 


(¢ ontinued from page 1045 

, a : Was In the form ot a brief mper on “Steam Locomotive 
which Mr. Dickie has written for its columns during tlh a a 
of Today,” which opened with the statement 
past few months. 


a oo Recent progress and improvement in the efficiency 

The managers elected are Charles T. Main, Spencer pacity of steam locomotives have been of such a remark 
Miller, Max Toltz and Morris L. Cook. ble character and extent that a record in the proceeding 
of the Society is justified This report deals entirely wit! 

WEDNESDAY MORNING SESSION steam locomotives, because for the present and for tl 

; ; s mmediate future the burden of transportation falls nd w 
The business session on Wednesday morning was given continue to fall upon the steam locomotive. If it is to be 
over to the presenting of reports. The net increase of perpetuated it must be improved to the utmost, and even if 
membership during the year is 1004. The total member eat arg hoy Lag 9g eA 11 see hg Pat eat aaa 


ship is now nearly 6000, and testifies to the active work of solid foundation 


the Membership Committee. When this committee was The first consistent and systematic plan to secure’ th 
organized in October, 1910, the Society's membership —ytmost power of locomotives in given restrictions ol 
was only 3899. weight and cross-section clearance is stated to have begun 

A vote was taken to submit an amendment to the mem 20 vears ago with an eizht-wheel. or American tvpe. 


bers providing for another standing committee to be 
known as the Standardization Committee. A resolution ; 


Pasteul locomotive, built n Januar ~ PSO This locomo 


ve weighed 116.000 Ib.. had 74.500 Ib. on the drivers. and 
was passed calling for a referendum vote upon the present = provided a tractive effort of 21.290 Ib. Contrasted wit] 
SI1Ze of the Journal ot the Society and upon the proposal this ~ the new \iountain TV MK ne l nioutl whee! leadu 


. + _rr 
to discontinue the yearly volume of Transactions. truck, eight driving wheels and two trailing wheels. Th 


The professional part of this session was a discussion — |agreest of this type weichs 331.500 Ib.. with 240.000 Ib 


of the progress report of the Boiler Code Committee. 9p dri ing wheels, and a tractive effort of 58.000 Ib. Thi 
WEDNESDAY AFTERNOON SESSIONS most powerful freight locomotive today has two lead 
owe . » " ee anal vo tral y ele P. eae | aly \ aul ‘ 
The papers on “Granolithic for Construction” and on = “" two trailing wheels a , : It w 
. : °9 ’ 20) 000 Ih ‘ Ves tractive effort of 160.000 Ih 1 
“Concrete Buildings.’ which were left over from the °*”> Ib. and gives a tract) a 
} ] ] = 
° x on | ~ ( | ’ } ‘) , 
morning session, were given. Abstracts of these papers ! hau 1 train ¢ 21 l ’ iv | 
tons clusive of 1 lo notive . cle ain o 
have already appeared in these columms. Cae! ; ; : t tral 
. ‘ : . e¢ 1 vil = lo ! eit } " } 4 ] | 
Mr. Gantt delivered a paper on “Measuring Eiliciency, — a b attan on , ‘ 
niles ner haur ewitl lrawhar null of 12 h ‘Mh 
deal og with the ay neral failure of accounting methods to l ile }) I wmour with a adrawhvar pu | O.000 | | 


define or measure the effi lene) of a body of workers. It 


: 7 | The 1thil ; i! ot imal ‘) 1Vé { i Pal «tiie ‘) he ve 
was pointed out that an effect of this is more serious that limitati | apacity due to the abilit 


the failure of the method itself, namely, the hindrance to ©! the fireman to shovel coal has m wen removed, as me 
the attainment of minimum costs due to the misconcep chanical stokers now fire six tons and more per hour ina 
tions Common among accountants and financial men, whicl rocomouve NPevOX, 
prevent them from grasping the true meaning of expense \fter naming the factors w have already entered 
and cost figures. The fallacy of the expense-burden ratio nto the design of modern locomotives, the committee r 
is one of the greatest stumbling blocks to a minimum fers to powdered fuel as contain ut own possibilities 
cost. A discussion of this paper brought out the fact n many ways. Comparing the efficiency of locomotive 
that a more logical comparison for operating expense is n 1904 with today, it was shown at the St. Louis test 
the Sum ot indirect and direct labor. instead of ther that t s possible to obtain equ alent « aporation trom 
ratio, since it is the total that affects individual cost, and at 212 deg. F. of 16.4 Tb. « iter per sq.ft. of heat 
not the relation between the two. surface. It was also shown that when the power wa 
Carl Bennet Auel, in his paper entitled “Standardiza low, the evaporation per pound of coal was between 10 and 
tion in the Factory,” emphasized the necessity of elimin 12 Ib., which decreased to approximately 2s of these values 
ating duplication and wasted effort by extending the work When the boiler was force ‘hese results compared fa 
of standardizing. This may be applied not only to the orably with those obtained in good stationary practice, 
product parts themselves, but to methods which control where the rate of evaporation is usually from 4 to 7 Th. of 
indirect labor and materials. The necessity of a nation water per sq.it. of heating surface per hour, Steam cot 
ally recognized medium for the interchange of informa sumption at St. Louis shows a minimum of 16.6 Ib, of 
tion regarding the safety movement was pointed out, Steam pe! i.hp. per hour, while in coal economy the low 
many manufacturers doing similar work along similar est figure was 2.01 Ib. of coal per ihp. Recent. test 
lines, thus repeating developmental and experimental ex at the Altoona plant of the Pennsylvania RR. show a di 
pense many times over. Among the subjects to which fuel record of 1.8 Tb. per i.hp.-hr. and a steam consump 
standardization has been applied advantageously at tli tion of 14.6 Tb. per ihp.-hi 


Westinghouse Machine & Manufacturing Co. are: Sia \ recently published list of train tonnage on 45 prom 


facturing information, drawings and blueprints, purchas nent railroads indicates that 15 of these roads have 
ing and inspection § specifications, production-record nereased their average freight-train load by over 30 pet 
charts, expense items. methods of handling material. and cent. during the past five vears, this being made possibl 
the disposition of inactive materials. Vv improvement in the locomotives 

George I. Alden presented the paper on “Operatior With this paper as a basis, the committee succeeded in 
of Grinding Wheels,” which appeared on page 945. Ther securing discussion from all parts of the country, such 


was no discussion of this paper. railroads as the Canadian Pa . the Pennsvivania, th 
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Santa Fé, the Central of New Jersey, the Central of 
Georgia and others, as well as the large locomotive build- 
ers, having representative men in attendance. 

The discussion brought out much information as to 
tests and experiments on fuel saving, boiler and firebox 
design, feed-water heaters and superheaters, much of it 
being confined to the front end. The greater novelty was 
the experiments of the Santa Fé with a steam-turbine 
driven fan to produce draft, instead of the exhaust, this 
increasing boiler capacity and at the same time decreas- 
ing back pressure. 

Pennsylvania experiments indicate that there was al- 
most no limit to the amount of coal burned per hour, 
provided it could be actually burned, 150 Ib. per hr. per 
sq.ft. of grate having been burned in their tests. 

C. L. Mellin discussed the compounding of locomo- 
tives, and G. R. Henderson the possibilities of the future 
of locomotives, both as to the use of powdered fuel and 
the increase of length to secure greater capacity. The 
session was well attended, and the continuance of railroad 


meetings seems to be assumed. 
WEDNESDAY EVENING 


The highest honor that can be given by American en- 
vineers is the award of the John Fritz Medal. Pro 
fessor John E. Sweet was the recipient. It was given in 
recognition of his lifelong work in developing machinery 
and particularly the high-speed engine. AMERICAN Ma- 
CHINIST readers—to whom Professor Sweet has been pe- 
culiarly close—will read of this honor with sincere grati- 
fication. 

T'wo addresses were given, one by Dr. James Douglas 
representing the Medal Award Committee, and the other 
by Dr. S. W. Stratton. Doctor Stratton is Director of the 
National Bureau of Standards, Washington, D. C., and 
selected for his subject the relations of the work of the 


Bureau to engineering. 
THURSDAY SESSIONS 


The morning session of Thursday and one of the after- 
noon sessions were in the nature of a continuing meet- 
ing on the subject of engineering in the administration 
of a city. Nine papers were presented dealing with vari- 
ous features of city work from an engineering standpoint. 
The purpose was to show the need for mechanical-engi- 
neering work in city administration and to point out 
some of the beginnings in several cities of this country. 

These sessions were well attended and the proceedings 
were followed with interest. There was generous discus- 
sion, and the hope was freely expressed that this was but 
the beginning of a continuing study of these problems by 
the Soc lety. 

At the Thursday afternoon professional session three 
papers were read. The first, “Factors in Hardening 
Tool Steel,” by John A Mathews and Howard J. Stagg, 
Jr., will be reproduced in its entirety later. 

Abstracts from the second paper, on the “Standard- 
ization of Chilled Iron Crane-Wheels,” by F. K. Vial, 
will appear in a subsequent issue. 

The third paper, on “The Mechanical Elimination of 
Seams in Steel Products, Notably Steel Rails,” by Rob- 
ert W. Hunt, calls attention to a new method of pre- 
venting seams in the finished product, such as rails, by 
the removal of the faulty exterior of the ingot. 
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The increased weight of rolling stock and speed of traffic 
have led to increase in size of rail sections, requiring changes 
in the detail of rail manufacture. Under these conditions it 
is not surprising that new and unexpected physical weak- 
ness should develop in the heavier rails. One of the chief 
troubles has been failures through crescent-shaped pieces 
breaking out of the rail flanges, followed by at least one, and 
in many cases several, ruptures across the whole section of 
the rail. Investigation showed that in practically every in- 
stance of such failure there was a more or less pronounced 
seam running longitudinally in the bottom of the rail near 
its center. This seam occurs at the top of the curve of the 
crescent-shaped break and is undoubtedly the point at which 
the fracture starts. 

As a result of an investigation of the subject, T. H. Ma- 
thias, assistant general superintendent of the Lackawanna 
Steel Co., determined that the most certain way of get- 
ting rid of seams was to remove that portion of the metal 
which contained them. He reasoned that the primary causes 
of seam existed in the ingots and probably were incident to 
the casting. The surfaces of ingots display disk-like aper- 
tures, due to entrapped air, which in rolling could easily be 
elongated into dangerous seams. It was demonstrated, also, 
that the surfaces of the ingots are decarburized to the extent 
of eight to ten points carbon and to a depth of jy in., which 
must be detrimental to the finished product. 

The removal of the surface metal is effected by a hot 
sawing, or milling, operation during the process of rolling. 
The ingot is first reduced to a point where the product is 75 
per cent. finished, in the form of a partially shaped bar 60 ft. 
long, when it is entered between two pinch rolls with the 
flange side up and forced between two milling saws. A sec- 
ond set of rolls pulls on the bar and aids in holding it in line 
for the milling operation. The milling saws are 5 ft. in diam- 
eter with an 8-in. face and revolve at a peripheral speed of 
2500 ft. per min. Metal is removed from the top and bottom 
of the bar, the main object being to eliminate the seams 
from the central portion of the bottom of the rail, which has 
been the starting point of the moon-shaped failures, and to 
remove them from the top or bearing surface of the head of 
the rail 


Numerous reproductions of photographs are shown in 
the paper, of sections of rails, indicating clearly common 
defects in steel rails and showing the improvements ef- 
fected by the vrocess described. 


FINAL SESSION 


On Friday morning the final professional session con- 
sisted of a series of papers dealing primarily with the 
promotion of efficiency in the power field. These papers 
were: “A Rate Flow Meter,” by H. C. Hayes; “Labor- 
atory for Testing and Investigating Liquid Flow Meters 
of Large Capacity,” by W. 8. Giele; “A New Volume 
Regulator for Air Compressors,” by Ragnar Wikander; 
“Physical Laws of Mehave Gas,” by P. F. Walker; “The 
Clinkering of Coal,” by Lionel S. Marks; “Damages for 
Loss of Water Power,” by F. W. Dean. 

The social features were the President’s reception on 
Tuesday evening, the reception and dansant for the 
ladies on Wednesday afternoon, a luncheon for the ladies 
at the Hotel Astor on Thursday afternoon, and a reunion, 
taking the form of the dinner dance, at the same hotel 
on Thursday evening. 


In a paper presented before the American Institute of Min- 
ing Engineers, by J. V. Emmons, chief chemist, Cleveland 
Twist Drill Co., dealing with the surface decarbonization of 
tool steel, it was pointed out that several investigators have 
shown that a tool when removing a chip from a piece of metal 
splits it off by an action similar to a wedge. In this case the 
hardest wear on the tool occurs not at the extreme point but 
a short distance back from the point, where the pressure of 
the chip is greatest. Therefore, there is always a crack run- 
ning ahead of the tool as it is forced through the material 
being cut. When the tool is cutting in coarse pearlite, the 
crack will naturally follow the lines of least resistance. These 
are the boundary lines of the grains and through the grain 
in the direction of the laminations. This being the case, it fol- 
lows that the larger the size of the crystalline grains and the 
more distinct the lamellar structure, the more irregular will 
be the crack and the rougher the resulting surface. 
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Some Nontechnical Phases of Ma- 
chine Design 


By JAMES 
SYNOPSIS—Mr. Hartness brings out some points that 
are commonly overlooked as factors in successful desian- 
ing. Hle shows how mental and physical conditions are 
all-important, and how prope r thought-control 1s made 


lo hecome a habit. The Vile ntal ine rlia of the prospe ( five 


} 


user of the machine must be consid red if the destan is to 


result in financial success. 

It is forming right thought-habits that is essential 
to the machine designer. 
undertaken, the 
center of attraction. 

It is useless to say, 


When a problem of machine 


design is mind must make it the real 


“Get interested in the work,” unless 


to awaken 


we suggest a way interest. Surely, we know 
that interest does not come at mere bidding, and that it 
cannot be forced by hard work. But it can be induced 


by an easy process in a normal being, providing he has 


not already too firmly established a set of thought-habits 


of another kind. The astronomers wait for the moment 


of best-seeing, and the designer must wait for the actual 


psychological moment. The best-seeing condition for the 
astronomer is due in a small measure to his own physical 
condition, and in a large measure to atmospheric cond 
tions, but the most opportune time for clear-headed vision 
of the designer is due mostly to his own physical and men 
tal condition. 

The the 
course, the extremely indifferent one 1s of 
The best 


vironment, with mind and body in a fairly restful condi 


and, of 
little 
a quiet en 


over-strenuous gait is seldom best, 


value 
for the average man Is one born ol 
tion. or still better, in a rested and fresh condition. The 
quiet end of the day is almost as good as the early mor 

and 


ing, especially if the day has not been over-strenuous 
the activities have been eradually tapered off. 


TuoucuT DIscipLINE FOR DESIGNERS 
A chosen subject is brought, with some lastn u ellect. 


to the center of attention by repeatedly bringing it into 
the mind at the moment of lull in the pressure of other 


affairs. The normal being, b intention, can 
establish the desired thought-habits by returning the pr 
Interest 


this comparatively easy process, and when a genuine in 


»\ persistent 


ferred group of ideas to mind. is awakened by 


+ 


terest exists, the actual work follows as a natural result, 
and it is a pleasure instead of a drudgery. 
One easy way to build up this habit is to begin by 


placing annoying thoughts with thoughts of work prol 
lems: after a time it becomes easy to cut out every othe 
thought. Although it that this 
should be done in the strenuous hours of work, the really 
efficient and easiest is to do this thought-diverting 
at the Iull—the quiet the all 
fleeting thoughts travel through the mind. The clear view 


foes W ithout 


Ssaviliy 


way 


moment when kinds of 


of a mechanical scheme is more likely to come after a 
good night’s rest, particularly if the schemer has retired 
with the problem in mind. 


*Extracts from a lecture before the Stevens Engineering 
Society 
+President, Machine Co 


Jones & Lamson 


LLARTNEsst 


Another way of saving all this is that the designer must 
get the 


have an interest that crowds out 


interested in particular problem, and he must 


to thoughts of similar work. 


SUCCESS THROUGH CONCENTRATION 
For the ordinary mortal the best process of wor 
is to keep a vague picture ot the whot req rement in 


mind while concentrating oO} 
tive qualities are to he ca lk a 
the 


sonal profit in cash or glory, all these must bi 


manufacturing, the selling, the 


business side, thi 


crowded out of the ceenter of the me 


fleeting thoughts of other elements seem to prevent tl 
inventive function of the mind. In like manner, t! 
problems of manufacturing, selling, patents, business 

ganization, must each be viven a separat onsideratiol 

The interval between taki m tine ious quest 
should he as wide is possible [’ 1 mind seems to req re 
a previous notice of days or weeks or more in order to 
take up any one of these probl it least with ar e 
of success, 

In WOrkKINg out tie nechal 1 schemes no en \ 
should be wasted in trvi to 1 e tiv tehes correct 
In proportion. The very functioning of the brain a 
the draftsman’s line shifts it away from the n\ tive 
mood. The wanderer in the happ dreamland of 
chanical scheming must not " ooKIn or complet 
drawings, specifications and a wor model of the iy 
vention he wishes to brit nto the breathtes md wait 
ing world. He must be looking through the mist 
quickened senses, as the per loo through the oy 
The buoy and the scheme may be never so ntly shown 
but vet with sullicient clearness to ¢ a positive guide 
or the cours 

JUGGLING THE ELEMENTS INTO SHAPI 
\ real nero is required or the wal ol luge thre 


elements on a drafting 


durance and suflicient strengt! 


raser heroically, for the eraser is mightier than the pen 
cil in the drafting room. There are a thousand valiant 
knights armed with pencils, to one stalwart pusher of the 
eraser. 

The dreamer who has been toughened by experi 

s the one who lets his rational brain have control. ae 
inks next to the stalwart knight of the eraser. because 
he has the courage to arrest t less tinkering of de 
sign in order to get something done. He will not let 
the family freeze while e is thinking up some grand 
scheme of sawing and splitting wood by magic. 

In machine-tool design, a holly wm ention 1 in 
exceedingly rare thing, and a suce ul» machine 


still more rare. A most cursory glance at the machiner 
in use in the world will show that the work has been 
lone by impertect machines, \ study of the desig) ol 


shortcomings. 


set 
it down in black and white that we do not fully compre- 


anv machine brings out its innumerable 


If we see a machine that seems pertect, 1t 1s sale to 
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hend it. It is safe to say that the only perfect machine 


is the new model that is soon to be tried. 
GerTinc our or A Rut anp into A HOLE 


Designers strive to get out of the ruts of habit of de- 
sien. They try to avoid making a railway carriage like 
a horse-drawn vehicle. They eliminate the unnecessary 
clements of previous designs. They try to make the best 
piece of mechanism for the purpose under consideration, 
and if they are wholly successful in this respect, they may, 
after all, he doomed to disappointment if they have failed 
to take into consideration the robin-like characteristics 
of others. It is one thing for an inventor to get himself 
out of a rut, and still another to get others out. 

This knowledge of the robin-like characteristic of man 
should, therefore, be used in two ways: First, when the 
designer is trying to make the most natural machine for 
the purpose, he must overcome his own tendency to fol- 
low precedent ; and second, when considering the kind 


of machine that can be easily made, sold and used, he 


must give due consideration to the inertia of others, for 
their inertia he cannot hope to quickly change. 

For all machinery the design must more or less con 
form to the thought and habits of work of all concerned. 
Some of the most direct designs have failed to meet with 
success just because the inventor did things in an un 
usual way. When we consider the inertia of mind and 
hody, it is truly marvelous that there has been any prog 


ress In machine design. 
Tint Master-Key to ECONOMIC SUCCESS 


[Inventions of complete novelty and of great economic 
value have attained success in opposition to this principle 
of conformity to the habit of the world, but the easier 
way is to direct improvements and inventions along lines 
that are the most readily assimilated by the minds of 
the people to be considered this may be said to be one 
of the master-keys to economic success. The real new 
thing requires thought in its construction, its sale and its 
use. Thought delays action. If we were required to 
think out each move of foot or hand, or even tongue, the 
motion of these members would be greatly reduced. Bus- 
iness is transacted and work is done in the most econom- 
ical way when it is the result of experience and habit. 

The favorable features in machine design are: Direct 
ness Of mechanism for the purpose; its simplicity and its 
efficiency; its adaptability to the habits of thought and 
action of makers and users. 


Industrial Conditions in Ware 
Surrounded Switzerland 


» 


By Francis J. G. Revrer 


We are now beginning to note an increase in production 
in Switzerland and an increase in shipments to France 
and Italy. |This letter was written on Nov. 12.] Fol 
lowing Oct. 9 all shipments to Germany have been stopped 
and the coods have been held pending arrangements 
which, it is expected, will be made between the Swiss and 
German governments. 

There is a great demand for screw-machine products, 
such as parts for automobiles, motorcycles, bicycles and 
the like. Knitting machines and a fair quantity of some 
ther kinds of machines are being exported. The auto- 
nobile factory, Martini of Saint Blaise, is very busy and 
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has enough orders to keep running for a few months 
more, 

Among the watch factories there has been an improve- 
ment since the end of August. This is due to English 
and Russian orders. The demand for bracelet watches 
has been one of the causes of this activity. Most of them 
are being shipped to England, it is said, for the soldiers. 
They are buying them because this kind of watch can be 
used without being touched with wet and dirty hands 
and without unbuttoning coat and overcoat. During the 
Russian mobilization, the watch merchants sold out all 
their stocks—it seemed that every soldier wanted a time- 
piece before going to the front. 

A well favored industry is that of the iron works of 
Choindez. This plant is now running 75 per cent. of 
tull time, but with only 40 per cent. of its men. The 
others are mobilized. This factory uses water power 
and took the precaution to store an enormous quantity of 
coal before the war began. It is even now receiving coal 
daily from Germany. Its iron ore is mined in the neigh- 
horhood. 

On the railroad line from Berne to Bale, two-thirds of 
all the freight cars are loaded with German coal. Through- 
out Switzerland, it is now easy to obtain iron castings, 
but orders for steel are not filled promptly, although 
these orders are much smaller than in normal times. 

The copper and brass rolling mills have very little 
work. 

In addition to the coal supply now coming from Ger- 
many, coal is also being received from England and 
France through Geneva. Kerosene, gasoline and benzine 
are very scarce. Many persons who formerly used kero- 
sene for lighting have hastened to install electric lights. 
Leather ani all leather products have increased in price. 





NEW PUBLICATIONS 
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PATTERN MAKING. By Frederick W. Turner and Daniel 
G. Town One hundred and nine 4%x7-in. pages; 88 illus- 
trations; indexed; cloth bound Price $1. John Wiley & 
Sons, Inc., New York 
This little book is one of the Wiley Technical Series for 

vocational and industrial schools It has been planned for 

the boys and younger men in the pattern-making trade, to 
whom a general survey of materials, tools, processes and the 
relation of pattern making to foundry practice will be most 
interesting and helpful It is written in a free, easily read 
style and contains nothing that the industrial-school student 
should not be able readily to understand. It is divided into 

12 chapters, with these headings: General Trade Relations 

ind Qualifications of a Pattern Maker; Foundry and Ma- 

chine-Shop Practice as Determining the Type of Pattern; 

Allowances and Their Effect on the Pattern: Tools—Bench, 

Machine and Special; Layouts and Templates; Materials— 

Construction, Fastening and Finishing; Types of Patterns; 

Core Prints; Construction of Patterns; Core Boxes and Cores; 

Skeleton Patterns and Sweeps; Specialization in the Pattern 

Shop and in the Foundry. 

HEAT. By E. M. Shealy Two hundred and sixty-two 6x9- 
in. pages; 110 illustrations; indexed; cloth bound. Price, 
$2 McGraw-Hill Book Co., Inc., New York 
This is an elementary textbook intended to furnish funda- 

mental knowledge necessary to understand the operation of 
steam engines, gas engines, refrigerating machines, and air 
compressors It is one of the texts prepared in the Extension 
Division of the University of Wisconsin. The first part treats 
of the fundamental laws relating to the nature, generation, 
transfer, and transformation of heat The practical applica- 
tion is pointed by means of examples familiar to everyone 
The expansion and compression of gases, and the nature and 
properties of steam, ammonia, carbon dioxide, and sulphur 
dioxide are also taken up. The second and last part treats 
of the principles of the gas engine, steam engine, refrigerat- 
ing machine, and air compressor. The relation of the laws of 
heat to these machines is shown 





Acer 





te MWe 


= ee Sahl, dt 


am ole 


ied 





December 10, 1914 AMERICAN MACHINIST 1055 


There are sixteen chapters with these headings: Tempera- 
ture and Its Effects; Work and Power; Transferring ind 


Measuring Heat; Generation of Heat; Measurement of Pres- ; Current Prices of Shop Mae 
sure and Effects of Heat on Gases; Laws of Gases; Compres- : terials and Supplies 


sion and Expansion of Gases; Properties of Steam and Other 
Vapors; Condensation and Evaporation; The Steam Engine; 
Multiple-Expansion Engine; Air Compression; Gas Engines 
Refrigeration; House Heating PIG IRON was quoted at the following prices at the points 


: . . and time indicated 
This book can be read with profit by the student who _ _ — 





wishes to acquaint himself with the nature and laws of heat, D 0 Nov ,; - i 
. ivia ivi 913 
and also by engineers and firemen who are experienced i m , nigh : 

; : No. 2 Southern Foundry, Bir ghan $9.75 $10.00 $13.75 
using heat-using machinery but do not understand its opera- No. 2X Nort n Foundry, New York 14.00 14.50 15.25 
tion. N 2 Northern Foundry, Chicag 13.00 13.2 14.75 

Bessemer, Pittsburgh 14.7 14.65 15.90 
e Basic, Pittsburgh l | l 13.90 


. , eas of MISCELLANEOUS METALS—NEW YORK 
The Pennsylvania Railroad has reémployed 265 of the menemmeneins aaa 


: Cents per pound 
1250 men suspended last spring at the Altoona shops. Copper, electrolytic (carload lots) 500 il 37 15.00 
mn ° lin ; nO 1). 25 0 50 
[hese men will go to work in the machine and car shops. — Lead - *~ oe 
This is the first time that any considerable number tee sposzenes: + Ay Ss = 
has been called back. In order to prepare the motive oe me Ceaene sot) +e .S. 20 +e 
power for winter and to get ready for the impending — rss pipe, base >. a0 10.00 + 00 
‘ . iss sheets \. ao > 75 6.62) 
business revival imminent in railroad circles, several d Solder $ and } (case lots) 19.88 17.25 28.00 
partments of the shops are now running on full time STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
fifty-five hours a week. During the summer the met oe Cents per pound— 
2 . . : : , Steel angles base 1&5 Q5 ar 
have been working forty and forty-five hours a week. Steel T's bass 1.90 1.90 2.10 
. . Machinery steel (bessemer) S 1.8 2 O5 
; . . STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YOriK 
Contracts for automobile trucks and tools, amounting Cents per | 
to $2,500,000. were closed in Chicago last week by agents No 28 oe k on : ja 2.75 
e \ 26 lack 4) > oO 2 
representing England and Russia. England purchased Nos. 22 and 24 Black 2.4 2. 55 2. 60 
- : Nos. 18 and 20 Black 2 40 2 50 > 
three hundred 3- and 5-ton trucks and Russia the same No 6 Black 15 15 
oe : oO lack 5 - 
number. Buvers of the British Government received a No. 12 Black 0 0 2 30 
. : . No. 28 Galvanized 70 
cablegram ordering several thousand shovels, buckets, No. 26 Galvanized 10 
No. 24 Galvanized 


picks and other tools for trench digging. 
COLD-DRAWN STEEL SHAFTING is sold to consumers 




















at about 45 discount off list prices At that rate the net 
ag ' ; : , 7 prices per foot are 1 In., 4.956 l in., 8.03¢.; 1% in., 12.65 
Che Russian Government has ordered fifty thousand 55 a in., 15.29¢c., 1% in. 16.50c.; 15% in., 19.36c.; 1% in., 22.44¢ 
i . *” in., 9.49c.;: 2 in., 29.28« 
gallon, air-tight gasoline tanks, from an American manu ; 
5 a t ‘ ; . 3 ;, OLD METALS—Copper, heavy nd crucible, 10.75e coppe 
facturer, at an approximate cost of $250,000. It is sail heavy and wire, 10.50« copper, light and bottoms, 9.25« 
: . as . brass, heavy, S<« brass, light, #« heavy machine compositior 
that they will be used in military operations, particularly — 9.50c.; brass turnings, No. 1 yellow rod, 7.25¢., No. 1 red, 8.25« 
. . ° . ") : m lead, heavy, 3.40 lead, tea, ! zine, serap, 3.50¢ 
for the construction of pontoon bridges. The entire lot, é ot 
‘ . , ; MACHINE BOLTS are generally quoted to consume! at 
under the terms ot contract must he shipped betlore 60 off the list price, but in the case of steady customers and 
* big orders, generous concessions are being made 
Jan. 15. STANDARD PIPE Discounts have been revised, makings 
net prices lower Revised discounts applying to standard 
lists are as follows 
ANN mune ;, ie 
PERSONALS At eye "i a 
ave ; ~§- to tir teel, lap weld wi 72 
i 7- to 1L2-in. stee ip welded i7 it 
At these discounts, the net price of pe per foot, in 1 
ots, at l’ittsbureh are as fo ‘ 
4. C. Cook, sales manager, Warner & Swasey Co., Clevé 
land, Ohio, sailed Dec. 5, for a European business trip an R ‘ . Ga 
4 yack Li ' i7 
L. M. Waite, vice-president of the Fitchburg Machin: ; 2 20 | 20 60 9 9 
Works, Fitchburg, Mass., sailed for a European business ti l~it >. a4 t.07 ‘ s. 40 +) 
Dec “ 13 1 is i ww) iM) wi) CM) 
on ec. Od 1} » 25 S 1) S400 
Simon S. Martin, for some time superintendent of the - 7.05 10.15 ) 79.50) $1.16 
S ‘ t 0 16.70 -j O5 $1 
Maryland Steel Co., Sparrows Point, Baltimore, Md., has +7 + OF, 1 RA) 11 -is et a + 4 
become associated with the Rowe Calk Co., Hartford, Conn., 1 21.80 1.00 2-it $1.17 $1.70 
with which he will act in the capacity of operating vice DRILL ROD sells to consumers at the following discounts 
president in complete charge of manufacturing Third grade, 60 second grade, 40 off and first grade, 
y oft 
COKE—Standard furnace coke ell t $1.60@1.65 for 
: = | prompt shipment and $1.65@1.7 for future contracts For 
: «2-hr. foundry coke for prompt shipment $ i » is demanded 
| OBITUARY | And on contract $2.25@ 2.60 
: : ANTIMONY—Prices remain unchanged, Cookson’'s selling 
= at lic., Chinese at l4c., and Hallett’s t 16 
aia ctr ene ecear acacia ceca SW El ISH (Nor way) Tire IN is sold to cor imers in ton lots 
at $3 base In small lots tations are ! le t $3.75 and $4 
N ‘is G. Con , of the RB. Unde ood & Co., Phila . : 
forrt ondor, of the H aaerwees & WELDING WIRE—During the week there has been no 
delphia, Penn., died on Dec. 4, as the result of a bullet wound change in the market, prices being quoted a follows 
inflicted by a burglar in the Hotel Adelphia, Philadelphia, , : 
eT ‘ 
Penn., a few days previous Po A 
Alexander Harvey, secretary of the Detrick & Harvey y,, nd 0.06 
Machine Co., Baltimore, Md., died on November 25, after a No 8, und Ne 10 0.4 
brief illness Mr. Harvey was born in Baltimore in 1867 No 12 0.09 
and received his education at Harvard University With 0.095 
Jacob S. Detrick he organized the Detrick & Harvey Machine eg 14 and ; 1 
2 0. 18 , ( 
Co. in 1884 No. 20 Kid vehi 0.20 
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New and Enlarged Shops 
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METAL WY « IRIKI RY « 7 Fire recently destroyed the plant of the Ideal Steel Wheel 

Co., McDonald and Richland St., Elkhart, Ind. Loss, $25,000. 

NEW ENGLAND STATES The Kokomo Foundry & Machine Co., Kokomo, Ind. T. O. 

, ° . , , ome a2 Callis, Pres., Lane Johnson, Vice-Pres., and Harry L. Draper, 

The W. A. Murtfeldt Co., 19 Howard St., Roxbury, Mass., Gen. Megr., is planning the establishment of a plant for the 
has secured a permit to construct a brick garage. manufacture of automatic stokers for steam boilers. 

The Morgan Spring Co., Worcester, Mass., has awarded the The Bay City Pipe Co., Bay City, Mich., will construct a 

contract for the construction of an addition to its plant. new factory. 
Noted Nov. 5. The Hudson Motor Car Co., Detroit, Mich., will construct a 


600x60-ft. third-story addition to its plant, to have 125,000 


The Royal Equipment Co., Bridgeport, Conn., manufacture! sq.ft. of floor space. 


of brakes and automobile specialties, plans to construct a “ h : - 7 
three-story, 60x90-ft. addition to its factory on Railroad Ave. The Fisher Body Co., Detroit, Mich., manufacturer of auto 
bodies, will construct another 280x112-ft. addition to its plant 

_Fire, Nov. 24, damaged the garage of S. H. Metcalf & Co., 
935 Cherry St., Grand Rapids, Mich. Loss, $5000. 


f fang ae =. Degeenes = Emp =pensem, SS. os ee Fire, Nov. 17, destroyed the factory_of William A. Reddick, 
of tne ingers rept) I ay ann ee , : ° manufacturer of mole traps and specialties, Niles, Mich. Loss, 


The Wallace Barnes Co., Bristol, Conn., plans to construct 
a one-story brick rolling mill on Broad St. 


Conn., and will establish an additional manufacturing plant. $40,000 
MIDDLE ATLANTIC STATES _ The Grand Trunk Ry. Co. contemplates an expenditure of 
a ee J : _ $2,000,000 for the construction of new car shops at Port Huron, 
Grant W. Quale, 72 Niagara St., Buffalo, N. Y., will build Mich., to replace those recently destroyed by fire. 
a garage at 72 Niagara St. 


JI. B. Lund & Sons are constructing a building at their 


Fire, Nov. 21, damaged the plant of the F. R. Shrieder plant, on the East Side, Sheboygan, Mich., which will be used 
Aero Co., Garden City, N. Y. Loss, $22,000 as a machine shop 

A. M. Boff & Son, 1009 Garden Ave., Niagara Falls, N. Y., Fire, Nov. 20, damaged the factory of the United Auto- 
manufacturers of metals, will build an addition to their graphic Register Co., 556 West Jackson Blvd., Chicago, I11 
factory Loss, $15,000. 

3ids will be received by the Board of Inspectors of New N. and Paul Pierce 335 West Madison St., Chicago, IIL, will 
Jersey State Prison, Trenton, N. J., until Dec. 18, for machine- build 125x125-ft. factory at 232 North Ashland Ave., to cost 
ry for shop No. 3, as follows Eleven underwear automatic $30,000 for the manufacture of electrical supplies Nahler & 
body machines, one underwear press, ten automatic hosiery Tirdella are Archs 
machines, three automatic ribbers, six loopers, one hot and » Nor rester . Peete SIG N 
cold hosiery press, and sewing machines; also motors, shaft- rhe Northwestern Iron Works, 1516 Northwestern Ave., 

: Chicago, IIL, will build a $4000 addition to their machine shop 


ting, pulleys and auxiliary equipment J. P. MeCormack is peta te 


Supervisor & Son are Archs. 
Si ‘ 


D. H. Sharp & Co., Philadelphia, Penn., will construct a ‘ che ots of Chicago, Ill, will build a $20,000 machine shop 
os . . ~~ ‘ i 359 » ) >» . < ‘ ™ 
two-story garage and repair shop at 4831 North Mervine St - : Wentworth Ave Cc. F. Kallal is Arch 
The estimated cost is $5000 , re Nov. 28 damaged the plant of the American Metal 
*roducts Co., 3102 Lisbo . : = kee Tic oa 
The Penn Garage Co., Philadelphia, Penn, has purchased Pe a ake te — n Ave., Milwaukee, Wis Loss, $10,000 


a site near Oxford St., and will construct a garage 
The Kennedy Foundry Co., Charles and Wells St., Balti- WEST OF THE MISSISSIPPI 


more, Md., has purchased land adjoining its present plant, = : : 
and will construct additions to its plant The L. S. Donaldson Co., 13th S., and 8th St.. Minneapolis, 
Minn., will build a brick garage to cost about $35,000. 
H. A. Munderloh, 210 Law Bidg., Baltimore, Md., has had 


plans prepared by J. C. Spedden, 1640 Hanover St., for a Pittsburgh Steel Co., Frick Bidg., Pittsburgh, Penn., plans 
garage, 47x100 ft., of stone, brick and reinforced concrete to construct a $1,000,000 ore concentrating plant near the 
The building will be on Edmondson Ave. and is estimated shore of Rapid Lake, Crow Wing County, Minn JI. G. Wil- 
to cost about $6000 liams represents the steel company. 

©. D. Sherley, Hagerstown, Md., has awarded a contract : Fire, Nov. 27, destroyed the roundhouse of the Missouri, 
for the construction of a three-story reinforced-concrete Pacific R.R., Horace, Kan Loss, $50,000. 
garage. The estimated cost is $12,000 The American Car Co., 1525 South Vandeventer Ave., St. 


Louis, Mo., will build a repair shop. 


SOUTHERN STATES = - ; 
Fire, Nov. 21, destroyed the Interstate Trail Garage owned 


The Pavey Electric Co., Indianapolis, Ind., plans to build by the Smithville Hardware Co., Smithville, Mo. Loss, $5000. 
a plant : yunbar, W. V: Electric motors will be manu- - . . 
a, it Dunbar, a vai . Fire, Nov. 20, damaged the garage of J. O. Goodman, 1539 
‘ Allston St., Houston Heights, Tex. Loss, $2500. 

TI Tells "x t ‘o., Weillsburg, W Va., recently _ a 

The Wellsbur Auto Co ells : The Ziegler Hot Blast Gas Heater Co., Wichita Falls, Tex.. 


organized with $5000 capital, will build a garage. , : . \ 
) I plans to establish a plant for the manufacture of a newly 


George W. Spaulding and C. N. Gifford, Jacksonville, Fla., patented heater. J. A. Kemp is Pres. 
are planning the establishment of a plant for the manufacture 
of a new rotary valve which has been patented WESTERN STATES 
Ji es J *ickens, Mobile, Ala., contemplates establishing Pe © Wine _ — ma oes r. : - 
i Pe ye , the a canataen al patented scoop scales for onan — ome, a Anqeses, Wash., will soon begin the 
‘ actor} ‘ ‘ ¢ F nercial garage and machine shop at Port 
grocery stores Angeles 
Arthur D M ircotte, Eunice, La : has ment n= ane patentee _ The Northwest Advertising Co., 501 Hoge Bldg., Seattle, 
a new automatic crude oil burner and will establish a plan Wash., has been organized with a capital of $100,000 by L W. 
for its manufacture Dudley and R. W. Nevin. It is stated that the company will 
The Nashville, Chattanooga & St. Louis R.R. Co., Nashville, establish an assembling plant at Seattle the chief article of 
Tenn., will spend $30,000 for the enlargement and improve- manufacture being an electric device which is being installed 
ment of its shops at Nashville on the municipal street car lines. 
The Pope & Caywood Lumber Co., Harlan, Ky., will equip : The Oregon-Washington Ry. & Navigation Co., Spokane, 
a machine shop. Wash., plans to erect a machine shop, round house, turntable, 
power house and oil supply tank on Lindeke St., Spokane. 
MIDDLE WEST Estimated cost, $150,000. A. F. Marion is the Engr. in charge. 
The Homer Commutator Co., 4746 Hough Ave., Cleveland, George N. Hilwig, 524 South Ditman St., Los Angeles, 
Ohio, has obtained a permit for the construction of an addi- Calif., plans to build a commercial garage and machine shop 
tion to its plant to cost about $5000 J. W. Homer is Pres. at First and Bailey St., Los Angeles. The building will be 


50x100 ft. O. M. Warner, 220 Stimson Bldg., Los Angeles, 


The Neal Fire Proof Storage Co., 7208 Euclid Ave., Cleve- 
is the Arch. 


land, Ohio, will construct a one-story, 45x60-ft. garage. 


The National Electric Lamp Co., Nela Park, East Cleveland, The Brunswick-Balke-Collender Co., Los Angeles, Calif., 
Ohio, will construct a 22x300-ft. garage plans to build a commercial garage and machine shop on 

The Farrell-Cheek Steel Foundry has awarded the contract gy Mey St., Los Angeles John P. Krempel and Walter 
for the construction of an addition at Sandusky, Ohio. 2. Erkes, 415 Henne Bldg., Los Angeles, are the Archs. 

J. A. Thomas, Zanesville, Ohio, will establish a plant for A machine shop will be erected at Martinez, Calif., by 
the manufacture of the Thomas automatic chemical fire en- the Royal Dutch Shell Oil Co., near its oil factory. 
gine. P . . 

a , A one-story commercial garage will be built on Green St., 

Fire, Nov: 23, destroyed the car repair shops and round- near Pierce, San Francisco, Calif., for the William Curlett 
houses of the Baltimore & Ohio Chicago Terminal R.R. Co., Estate. The estimated cost is $20,000. Charles E. Gottschalk, 
East Chicago, Ind. Phelan Bldg., is the Arch. 
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Handling Work between Operations 


By FRED 


Sj} NOPSIS Mi fhads 4 7 S mein handiingd wor 
f -_ Sf mentht f , . J; , / 
otten show a larger ne profit thar speeding up of 
mach Wes fhemselve .. A i to Is The savine in fatique 
, , ye . . 
to Lie worker and thie elimination of a nun cr avor- 
_ 99 ] } -,. j ] 
oO? more men, and i Cur tn portance PCOCOHLES HtiOTre 


/ 


7 , " } 
appare nt. Ro er and other forms of trackade, he f 


vevyors and chutes used in the Ford sl op are shown. 

We are beginning to realize the possibilities in the sav 
Ing of handling time between operations, as can be seen 
in many of the large plants where quantity production has 
made this both a possibility and a ne 

As might be expected, 
shops handling the largest output, 


essity. 


we find the best examples it 


although more and 


more attention Is being paid to it in even the smaller 
shops. This is a direct retlection. as might hat irally hea 
expected, of the larger shop methods, but the smaller 


shops deserve full credit for taking advantage of the 
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Fig. 1. 


methods shown and adapting them to their particular 
needs. 
Quite variety of methods are shown In the accom 


« 


panying illustrations from the Ford Motor Co., Fig. 1 
showing a rack of convenient height, built up of pipe 
and pipe fittings. This rack is used to support cyl 
inders, so that they may be easily accessible to the opera 
tor of the multiple-spindle three-way drilling machine 
shown. It is also equally convenient for the man doing 


the previous operations, as the cylinders are simply) 
on the 


sition shown. 


placed 


other end of this rack and slid along to the po 


ht enough to 


The ecvlinder casting is li 


the operator, no crane or tackle being 


be easily lifted by 


at all necessary. 


Rotter Track ror Hanpiina Work 


Another form of handling device is shown in Fie. 2. in 


connection with the hvdrostatic test for a evlinder wate 





other departments 





COLVIN 


Here, as can be seen at the left. is a substantial 


track provided with rollers. ‘These rollers are mounted 
enough below the edge of the rack for the 


to set 


eylinder head 
between two raised edves, and this elfectually 


prevents the evlinders accidentally falling to the floor. It 


will also be noted that the meht-hand side has twice as 
many rollers as the left. This is to present more contact 
suriaces to the side Of the evli der bores so as to make 


the roller motion easier and smoother. 


At the right will be seen anothe eation of the 


modifi 


rack, by which work Is slipped along from man to man, 


this being a portion of the transmission assembling. 
Other adaptations of this form of roller track are 
own in Fie. 5.1m connection with the machine for ream 

ing the main bearings of Lhe motor, These evlinders with 

the bearings bolted in position are placed on the small 


stand behind the operator, and after the bearings have 


been reamed in the lathes shown, they are placed on the 





HANDLING STANDS BestpE Dri.ier 


ler tracks between the two machines and sent down 


e meline, straight and level 


which 


~ located hesice the 
ack so as to make it perfectly convenient to handle from 
one to the other, 


Conveyor BeL_r ror PUNCHINGS 


For light work, such as punchings, the conveying belt 


shown in Fie. 4. between the two lines of punch presses, 


is a great time saver. This moves continuously and:cat 


ries the various punchings, as well as th 


scrap Ih some 


cases, to a d limping department at the end. The plreces 


are removed from the dump and placed in their proper 


compartments in much the same 


from coal and as other material is 


way as slate is picked 
sorted in different 
lines of work. 

This obviates the nuisance of 


ulating beside the presses and Vin to be 


completed work accum- 
carried to 


hoxes in the usual wav. It also 
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economizes space in the shop, allowing the presses to 
be set very close together, as there is no necessity for 
allowing for tote boxes and other receptacles for the ma- 


terial. 
Sueet-Merat Work CHUTES 


With smaller pieces and those having considerably more 
weight, sheet metal chutes are used, as shown Ih Fig. 5. 


It is comparatively Cas) to arrange these in almost any 


way desired, taking care to locate the machinery so that 
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the chutes will not run across aisles unless they can be 
placed high enough to be out of the way. In the cases 
shown they are usually run lengthwise of the line of ma 
chines and so do not interfere with getting around in the 
shops. On finishing a piece the operator places it in the 
upper end of the chute, which is conveniently located to 
his machine, and it then slides by gravity to the man who 
performs the next operation. These views also give some 
idea of the close location of machines in the Ford Motor 
Co. shop, as well as the speed in handling work. 








Fig. 2. Hanpiina Cyiinpers on Rouier Track 
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Fic. 4. Conveyor Bett ror PUNCHINGS 





Fia. 3. RoLtiLer RAILWAYS FOR CYLINDERS 











Fic. 5. CHures ror WorK BETWEEN MACHINES 

Two other examples of this form of chute are shown 
in Figs. 6 and 7. The first shows how these are worked 
in tandem, the multiple-spindle drilling machine in the 
center of the picture performing the operation previous 
to the machine shown in front of the column. These are 
front-axle steering knuckles, which are delivered into 
the large central receptatle so as to be convenient to the 
operators on both rows of machines. The machines in 
front of the large crosspan are special 6-spindle multiples 
for drilling the long holes through these metal parts. 
being specially built for this -vork. The other machines 
drill the cross holes, and further down the line are the 


lathes which turn them for the front-wheel ball bearing. 
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These lathes are shown in Fig. 7, which also shows the = evlinder block, this being done on a large Ingersoll miller 


sheet-metal chute used over the lathes so that the work in the usual manner. This surface is, however, finished 
can be placed conveniently for the man handling the under the Pratt & Whitney vertical-spindle grinder to 
next operation, without any carrying or any room being be seen at the extreme right of Fig. 8. With this as 
necessary for boxes. The only use of tote boxes in each =a working surface, they are rough-bored on the four-spin 
case is after the final operation has been performed, as dle Foote-Burt machines shown, T ey are then placed 
seen in the foreground of Fig. 7, the knuckles being now ) the carrier and run out into the annealing room show) 
ready to go to the next department. n the distance, in order that all strain may be remove: 
; Aft neal conn vy the same mea 
SOME STUDEBAKER METHODS ; om 
The Studebaker Corporation has also introduced a | al ne ti ulve-stem holes and bori the valve 
number of interesting methods for handling work |x seats, the Interesting carrier show) Fig, 9 is used. 
tweell operations, three ol these beg showh in the a = rT cylinde sare lu ld in box Jigs While ih move lrom one 


We 
_" 


: ie ™ 
} CHINIS ol P “3 Met \ . 














Fic. 6. DisTRIBUTING STEERING KNUCKLES To DriLLING MACHINES Kia. 7%. 
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Fig. 8. Hanpiuing CyLinpers ‘iG. 9% Rotter Track ror Driti J 
companying illustration. The method of handling eyl- machine to the next over steel tracks, so that no liftn 
inders is extremely interesting and has a few features is necessary after the cylinder has been placed i the jig. 
“<n ° TT : # . 
which differ from those generally in use. One of the The circular roller tracks shown “enable the fixtures 


first operations is the facing of the lower flange of the to be brought back to the start wint in a very simpl 
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manner, one man easily pushing them along even when 
the cylinder Is in place. The fixtures are then reloaded 
and the operation continues. By this method one man 
can handle all three machines, or a man can be placed on 
each machine if it is thought desirable. By providing 
enough fixtures so that there may always be a cylinder 
ready for the machine, the idle time can be practically 
eliminated. It will be noted that the end rollers are 
coned in order to make it easy for the fixture to turn 


the comparatively sharp corner, 
Cuutres AND CARRIERS 


The method of handling pistons is of extreme interest 
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Fie. 10. CONVEYING CHUTES FOR PIstTONs 


and has received very careful attention. These are handled 
in conveyors from the time they come from the foundry 
till they are completed and ready for the assembling 
department. Coming in from the foundry they go to the 
line of lathes shown at the extreme right of Fig. 10, 
where they are rough-turned. Conveying troughs, down 
which they roll by gravity, are behind these lathes, the 
long incline at the end against the wall being a convey- 
ing belt by which the rough-turned pistons are carried 
up and over a passageway into the annealing room. Here 
they are annealed to remove strain, coming back into this 
department by another conveyor, where they are com 
pleted. 
interesting and ought to afford suggestions which can 


A careful study of these conveyors will prove 


be modified for many uses. Beginning with the convey 
ing belt A against the wall, we can also trace the inclined 
trough B where the pistons roll by gravity to the sharper 
Ilere the piston slides 


incline C, dropping into this. 


endwise down the trough. 
Moror anp Truck In Testina Room 
A convenient truck for handling motors to and from 
the testing room is shown in Fig. 11, which carries two 
motors. This is a regular commercial truck, but sup- 
plied with special mountings which fit the motors and 
support them safely during transportation. ‘The motors 
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are turned in opposite directions in order to balance the 
truck, the motors being easily handled from here to 
the testing stand shown on both sides, by the light over- 
head traveling cranes. Another interesting feature of 
this is the starting motor shown at the left. Anyone 
who has cranked new motors will readily realize what a 
proposition it would be to do this by hand day after 
day. The device shown is an electric motor mounted on 
a small truck so that it can be run from one testing 
stand to the other and the motors started under their 
own power. Ample accommodation is made for sup- 
plying fuel and cooling water and for carrying off the 
exhaust gases, which would otherwise be objectionable. 
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Fig. 11. Motor Starter anp Truck ror Morors 


A Quick Method of Setting a 
Pin into Spring Steel 

The work shown in the illustration required a pin to 
be fastened into the spring, as at A. Originally, this was 
done after the spring was formed, by first drilling the hole 
and then driving in 
the pin. As the entire 
article sold for only a 
few cents, the profit 
disappeared in drill- 
ing the hole and in the 
unavoidable drill 
breakage which ac- 
companied this opera- 
tion on such hard ma- 
terial. 

The cost problem 





was finally solved by 


A Quick Metruiop oF SETTING 
1 PIN INTO SPRING STEEL 


modifying the spring- 
forming dies so that 
the tool-steel pin B could be set in the lower die block. 
The pin was forced into the spring in the forming opera- 
tion, being firmly gripped by the contraction of the meta! 
when the hot spring dropped from the dies into the tem- 


pering oll. 
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Graphic Analysis of Machine-Tool 
Operation 


By A. S. KNOWLTON 


SY NOPSIS—Production meters are still in e slage of of the tool, to a hot spindle. to friction of t 


( ( ‘ ) rest 

development. As yet they do not entire y solve the shop tO vibration of the work, to bar olf of the tailsto n oO} 
managers problem. Where machines are driven by in- a lathe, to a slipping of the casti { ( ; and to 
dividual motors, recor ling wattmeters qive an interest- improper handli Yr OF The moto! ontrolle: \ typical 
ing pe rformance record The following article indicates record showed that ( Terent roug ! cuts were 
SON practical uses that may be made of these recor taken on a prece Of stock, Wherea a stu 0 the chart 
apple / fo mac ine tools. ! ater that some ot these were COCOS considet 
¢ the powering of the tool a thy vossibility of car 

Recent developments in the manufacture of elect cal l he deeper cuts without exes e energy col sumptiol 
recording instruments have brought thi progressive ma is compared with the capacity « The motor, lhe powel 
chine-tool user a highly effective method of analyzing diagrams indicated that too 1 reliance was placed 
the service performance of motor-driven equipment. Per on guesswork in reducing the rotative wad of the work 
haps the most useful apparatus of this ind is the graphi as the diameter increased and t 1 more ¢ leient list 


recording wattmeter. The scope Ol Investigation which i) the col troller on a certall lath would have saved 


such an instrument affords is a revelation to the tool vcrhaps three minutes in the « e of its operations. 


user who has never resorted to quantitative studies of The study of motor input du certain boring cuts 
machine performance. As a check upon the power re showed that the motor could be weded » at the | 
quirements of « erent operating evcles, as a record of thi oll neg of the work without det ent. maki speed re 
efficiency of the workman and as a basis for standat tions as tools of increased meter took ft sto 


| - an . F ED : C 


K j 
if H/ ~ 
M / J | f GS iJ Win = P j 
/ My) : 4 / Nheba/p rer : S - yvws 


Fig. 1. First AND SECOND CI ON PROJECTILI G. 2 


ing tasks along the line of intensive production, the auto In reamine operatio hh ' 1" 
matically drawn curve ol mower ale time relations at Orrespol ne TO he press ce 0 tin irger cuttl 
the tool obtained DV a well 1) lt eraphic mstrument : edges oO Liv reamer, Wit repre 0] osely follow 
coming to be almost invaluable. Such a record can be ob the slippage of the tool. Curves take other machin 
tained at a \ reasonable distance from the machine tool, did not sh these characteristics, and the record ther 
and when combined with suitable otes as to depth ol lore called attention to niavorabl onditions on ty} 
cut, brand of tool steel emploved, rotati a speed, causes particular lathe which deserve estigation In ar 
of stops, and other incidents associated with the typical other e, it appeared that twenty minutes could be saves 
machine job, it makes possible that degree of scientific on a job by improving the |} | of the motor co) 
operation which modern comp titive conditions are more troll A 
and more demanding. The observation of a swit r ammeter in seri 
The faithfulness with which a graphic meter calls at with the machine-tool motor | l orKinal led to a re 
tention to irregularities in production conditions is of duction in the speed of drillin wnother instance. <A 
creat interest. The blunting of a tool nose by sand on a tudy of the pewer record di yy the graphic instr 
casting, an increase iI power consumptiol due to a ment showed that this pract ( Casil off on the too 
change in the feed or in the speed of the machine, a shut because the maximum swt! of the ammetet edle wer 
down for substituting a fresh tool for a broken one. a high was unnecessary The operator thought that tl 
stop for calipering an adjustment of cut depth, or the ayy ty of the drill w limited by the ammeter reading, 
ineven feeding of the tool into the work. at once apnea! whereas the graphic reco! showed that the motor wa 
on the chart. The causes of thes rregularities must not operated at its full rati FY and that her rate ol 
obviously be sought at the machine itself, but in the di pro tion could be enforced without damage and wit 
tection of lost motion of any kind the production at the economy in shop labor. Again, a comparison of one evel 
machine tool the continuous power record is of value. of operatior n a planer motor rt showed that by 
Variations in the power curves, when examined at using a flywheel the rating of the planer motor might 
the tool in a shop well equipped with graphic meter fa- be made to depend on the work done during the cutti 
cilities were found to be due to uneven hand-feeding troke and not on the power re ed to reverse the bed. 
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Figs. 1 
projec tile. 
the horizontal scale represents time, the chart being ad- 
vanced by clockwork. In Fig. 1, which shows the first 
roughing cut on the projectile, it will be noted that con- 
siderable power was required to take the heavy cut from 
(‘to HT. In fact, the tool backs off at and F due to the 
depth of cut, as denoted yy the sudden decrease in load. 


and 2 are partial records of turning a heavy 
The vertical scale represents power input and 


rom field notes it is seen that the cutting speed at this 


point is 11.5 ft. per min., which might have been in- 
creased to advantage. Increasing the speed from A to NV, 
one controller notch would have saved nine minutes. 
In Fig. 2 the speed from O to P, which was 14 ft. per 
min., might have been increased. The surface speed from 


R to U 


nose of the projectile, and more judgment used in manip- 


was not kept constant. This is on the tapering 
ulating the controller would have saved approximately 
fifteen minutes. 

In of the cost of . 
equipment of machine tools and the consequent need 
of assembling accurate data upon this subject, the power 
user may congratulate himself that so reliable a method 


view excess motor capacity in the 


of analyzing shop operations performed by the individual 


motor drive is now available. 


Standardizing Lathe Tool Posts 


By L. P. ALrorp 


Two recent articles, published on pp. 973 and 1017, have 
taken up the standardization of lathe speeds and feeds 
These have shown methods and results from the work of 
(Carl G. Barth. this 
from the same source and shows the standardization of 


Information for article is drawn 


tool posts for lathes. 
The illustration gives drawings of the tool-post siot, 


tool post, washers and shims. Wimensions are indicated 











by letters. The table lists the detail dimensions for 25 
lathes that were thus standardized in these particular 
\ 
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luring the period when 
that 


at the Watertown Arsenal, 
Barth was installing scientific management at 
These details are shown to emphasize the method of bring- 
ing about this important uniformity. 

Previous mention of this feature of machine-tool stand 
ardization has been made in the American MACHINIS1 
in an article “Standard Tool Posts” yy 
Oven, Vol. 31, Part 1, p. 98. 
ihat article for information as to the heights of standard 
tools and method of gaging to determine what shims to 


on Frederick 


The reader is referred to 


use with the best results in given instances, 
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Some Operations in Manufacturing 
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Silverware 


EprrortAL CORRESPONDENCI 


SY NOPSIS—The making of plated silverware is her 
described. The cast metal is first rolled to the correc 


/ 


thickness an / atlerwards cut in round sheets using a Spie- 


cial machine described. The 8] inning operations are 
performed on wooden chucks which are made of the same 
contour as the finished part, In some of these the chuck 
is made in seqments; this is to pe rmit tt to be remover 
from the piece after tl 
parts are shown in detail, 


"os 
~ 
ia) 


Many of the operations in making silverware are per- 
formed by hand and the skill of the emplovee is a gre: 
asset in obtaining the quantity and quality desired. 
Some of the operations employed by the Il. O. Rogers 
Silver Co., Taunton, Mass., are here described. 

Fir. 1 shows the press used for rolling the britannia 
metal which is used as the base for the plated silver- 
ware. ‘The metal is first cast in ingots A: these are fed 
between the rolls B until the required thickness is 


tained. Th handwheel * which operates 


l 
ie spinning. Some of the molded — sheet 


1, and 
, I 
to 
( \ 1 
r 
‘ 
mre 
wel 
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th: 


wr TS, 19, 20 or 21 
heets which has been 
t} ness 

as shown in Fig. 2 at 

he machine B. The 

by means of the pad 
ce of the sheet, al 

er 1) the sheet is 
t! s Is held st 

\ istabl 
1 \\ set ! the 

=\V a the 

| ) 1 renal 

reu I sha ” 

e ¢ ( leces cut 

ration ¢ spinning 

| = placed 

( 1 ndle ol 











Kig. 1. ROLLING AND C1 
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Fig, o. SPINNING A Ty APOT Bopy 
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the lathe. A wooden center B is tightened up against the 
surface of the thus holding it 
The operator by using the various hand tools 


outer sheet firmly in 


position, 


on the rest C forces or springs over the sheet until it 


follows the contour of the chuck. At D is shown the 
piece after the first spinning operation and at £ the 
second shape, obtained by a subsequent operation. 

Fig. 4 shows two of the wooden chucks which are 
used for spinning operations. It will be noticed that 
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Fig. 5. Trier ENGravinc Bencu 

owing to the shape of the part prod wed it is necessary 
sections so that 
the 


A is used for producing a water pitcher 


to make the chucks in the alter 


being made 
The chuck 
and B for the teapot cr. 


lip which sets into a recess in the flange of the 


prec 


may be removed from chuck. 
The seements are made with a 
chuek 


as may be seen on the specimen shown at B. This holds 
the chuck securely during the spinning operation, being 
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resting in the pad A, which is placed at a convenient 
height Some of the engraving tools 
teapot at C. The 
sugar bowl D is a piece which has been partly engraved. 

Fig. 6 the for making 
the auxiliary parts which are soldered onto the silver- 


for the engraver. 


are shown at B and an engraved 


shows some of molds used 


ware. Here are shown teapot handles, feet for teapots, 
handles for sugar bowls, cream jugs and spoon holders 
and spouts for teapots. The pieces are made from Hoyt’s 


Fic. 6. Moutps ror Auxtiiary Parts 


metal. When the two parts of the mold are placed 
} imtoo It. Afte 


has remained a short time, enough to solidify the outer 


together the molten metal is poured this 


surface, the rest of the metal is poured out. This leaves 
the 


such as spouts. 


casting hollow as is desired in particular for parts 
If however, the metal is poured out too 
too thin there- 


The correct length of time which the metal 


SOOT) the wall ot the prece would he and 


lore we ak. 


















Fig. 7. Tur Sotpertna Bencu 
held to the flange D which is attached to the lathe 
spindle. When the part has been spun to the desired 
contour the chuck is screwed off the flange ) when the 
segments may be removed from the spun part. 
ENGRAVING THE PIECES. 
The illustration Fig. 5 shows one of the engraving 





benches. This work is performed by hand, the piece 

















Fic. 8. Turnine Orr THE JOINTS 
must remain is gained by experience, an expert man 
has few waste pieces. A number of other molds ma\ 
be seen on the shelves at the rear of the illustration 


showing the variety of parts manufactured at this plant. 


SOLDERING THE PARTS 


The 


parts. Owing to 


? shows the operation of soldering 
the 


halftone Fig 
the some of 


general contour of 
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parts made, it is inconvenient to make them in one piece. 
These are then spun in two parts which are afterwards 
soldered together. 


At A 


heing soldered. 


made in 
are held on the stand B 
and after they have been placed in the correct alignment 
the joint is soldered. The fixture is that the 
stand B will revolve, the base being held rigidly to the 


is shown a teapot two parts which ‘is 


The two preces 
made so 


This is a convenient method of performing this 


operation as the part being soldered 


bench. 
may be revolved TO 
any position without disturbing the pieces, 


The the After the 


parts have been soldered the joint is turned away until 


flame is conveyed by pipes ,. 
is obtained, 
the lathe 


machined are spoon holders and 


a smooth surface 
Fig. 8 


shows used for this operation: th 


parts here being eream 


MAC 


HINIST 


LOGS 


tolet set, Th hing used Is ol 


the drop-hammer ty} - the die A is held 1 


back of a mirror of a mac 


idly on the 


mac hine by means of the 


The rolled sheet is ther placed over the die and th 
punch ( is dropped onto it, the punch being carried 
on the head of the machine. The blow forces down th: 


} 


metal into the die, and the di sign on the punch and die 


s reproduced on the metal sheet. 


es 
Oxyacetylene Welding on Al- 
uminum Parts 
By Robnerr Mawson 


Aluminum parts which were formerly manufactures 
Vy riveting the cut segments into the desired piece are 
now being produced by the oxvacetvlen method. son 








Fic. 9. MoLpInG , JEWEL Casi 


pitchers. The part is held in a wooden chuck A and 


a center B. The joint is then turned away, using the tools 
Gu. Some of the the hox 
at the rear of the lathe. 


finished parts may be seen in 


MoupInG Parts 
The illustration Fig. 9 shows the molds used for mak- 
ing a jewel case. This is also made of Hovt’s metal. 
The base of the case is made in two parts, which are 


shown at A and B, the molded part being at C. The cover 
mold FE. It 
seen that the molds are made with stopping off parts F 
the 
The purpose of these is that the edge 


D is made in one piece with the will be 


and G which are for base and cover respectively. 


of the part molded 


will be smooth and of the correct contour. 


The molded part usually has a “fin” as will be noted. 


This, however, is easily removed and being away fron 


the finished edge does not impair the 


> 
Fig 


appearance, 


10 shows a punch and die used lor making the 





and 


joint, 
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Fia. 10. Press Toous ror Mirror Back 


(lun i Company of Am« 


Kensington, Penn., ar own. 


parts manufactured by the 
wa, New 

A variety of retorts of various es are made by thi 
the elements from which one is manufactured ar 
1. The upper shells A and B are cut to 


formed to the cor 


method : 


shown in F 


the proper length and width and then 


rect contour. The ends, as (, are also cut and formed to 


the required shape, the socket )) being afterwards welded. 


It will be noted that the horizontal seam for the upper 


lower shells is made with a searfed or notched 


This type 


and 


of joint possesses the best surface for 


welding has the greatest strength. 


Werupep Rerorts 


In Fig. 2 are shown some retorts which have bee 
welded along the horizontal sear 1 and the endsean 
B. The parts are 10 ft. in k th and 4 ft. in width, 

e sheets being 8% in. th 

A rectangular welded tank is shown 1 Fig. 3. This 








Fig. 1. ELEMENTs oF A RETORT 


WeELDED RETORTS 


Fic. 2 
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part is 5 ft. 6 in. by 30 in. by 36 in. and the thickness 
of the sheet used is is in. After being cut and formed 
to shape, it is welded along the seam A. The head B 
is made of a separate piece of 14-in. plate. This is cut 
and formed to the shape shown, and the socket C welded 
on. The joint dD, where the edge is welded to the end 
of the shell 2, is notched. 

A Variety ot saucepans Of Varlous sizes are manulac- 





MACTIINTST Vol. 41, No, 25 

When welding aluminum only sufficient preheating 
to start the weld is necessary, as the heat from the torch 
travels along the part and is adequate for the remainder 
of the operation. 

At this plant a high-class product is desired and speed 
in welding is, therefore, not demanded. It has been found, 
however, that when welding sheets 3 in. thick, a good 
operator can make 90 ft. in an eight-hour day. 











Fig. 3. Wetpep RecraNncuLar TANK 

















Fic. 4. MANUFACTURING SAUCEPANS 








Fia. 5. STEAM-JACKETED KETTLE 


tured by this method. At A, in Fig. 4, are shown the two 
elements of a pan with a scarfed joint ready for weld- 
ing. This pan ts 10 in. in diameter and 7 in. in height, 
the metal used being 14 in. thick for the lower section 
and 4g in. for the upper. At B is shown one of the pans 
after the joint has been welded. 


STEAM-JACKETED KETTLE 


When making a steam-jacketed kettle, as shown in Fig. 
5, the sockets A are welded to the kettle body after if 
has been formed. The frame and locating band, as will 
be noted, are built up by the use of rivets and bolts. 

A large evaporating pan is shown in Fig. 6. This piece 
measures 28x10 ft. by 7 in., and is made from metal 8g in. 
thick, When manufacturing this pan, the sheets were 
first cut and formed, and the 13 welds then made at A. 
Approximately 100 ft. of welding was performed in mak- 


ing these joints. 





Fig. 6. A Wetpep Evaroratina Pan 


The state buildings now under construction on the 
grounds of the Panama-Pacific International Exposition 
represent a cost of $1,200,000. The cost represented by for- 
eign pavilions in course of construction is $1,000,000. These 
figures are exclusive of the cost of interior fittings and fur- 
nishings, landscape gardening, installing of exhibits, and 
maintenance. The states most recently taking steps to 
construct buildings are Alabama and Nebraska. The nation 
most recently starting a pavilion is Switzerland. 


# 

Norway broke ground for a Norwegian pavilion on the 
srounds of the Panama-Pacific International Exposition on 
October 31 Other nations have used silver and gold spades 
in the formal ground breaking, but Norway used two shovels, 
of special significance, having a part in Viking romance. One 
is an ice shovel of the “paddle” type, made of wood from the 
ship “Victoria,” of the Sir John Ross Arctic expedition. The 
wood is held together by thongs and the blade is tipped with 
whalebone. Walrus tusks form a part of the handhold. The 
other shovel is one brought through the Golden Gate by Capt. 
Roald Amundsen, discoverer of the Northwest Passage and 
the South Pole. It was a part of the equipment of the “Gjoa,” 


which now rests in Golden Gate Park. 
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Methods of Increasing Output of 
Navy Department Drafting Room 


By G. A. 


NS) NOPSTS—Limited appropriations for drattina ! 
made if necessary fo adopt Spee ral TG thods for slim i/ lati 


output, To leep up with the demands made 


vpon wi 


° 7 , " , . ’ 
lhis de partment routes ane N/ COUNTS drattina orders 
heeps individual efficiency records, and con fucis Gd SUS 
fematic campaign against the unnecessary. 


As it is practically impossible, with the appropriations 
allowed for drafting in the U. S. Navy Yards, to increase 
the of 
he done steadily increases, it has been necessary to take 
These 


have been successful for the purpose intended and a de 


force of draftsmen, and as the amount work to 


certain steps toward increasing the average output. 


scription of them may be of value to others who feel the 
necessity of making similar gains. 

Fig. 1 shows a typical master route sheet, of which thre 
made, filled in with data such as is ordinarily 
While the ultimate destination of all three 


copes are 
supplied. 
the 


ies ot master route sheet is the planning section, 


*Naval constructor, U. S. N Philadelphia Navy Yard 
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“os 4 am A i 
Hriliae ) PLANNER ) 
Pj e//¥ PL Ma ( 
I26 / M - y 
MASTER ROUTE SHEET BG 6-23-14 
N a W yA — aia = 
| NO aver J WORDING 
- _ Moke plans require ae ot with 
eor ersotion of building ways for Treneport #1 
‘7 No } 
} 
« 
Yes ! 
) 
Make plane showing bdullding elip in profile and in plan. 
| The bottom of the after keel blocks sh 4 be about the level of 
helf de the after keel blocks being 4' high. The stern post 
| eh bout 355' inland from the ses wall. 
| 
| The >f keel biooke should be about 270' weet of 
west 6 The railroad now running ut to the ecreen 
| 1 & switch coming down to both sides of the vessel, these 
witches running through the column of the Terry-Trench orenes, 
hese cranes to be parelleied by railroads about 50' outboard or 
re of the cranes, with three or so cross connections where care 
may bd switched out of the way. 
a eee NN L 





Fig. 1. Master Route SHEE’ 
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Fig. 2. Tue PLANNING 





BISSET 


where the wo! s routed to the s ms 7] etail. only on 
opy is sent there atl | ( 1 ! 
work Is required, the other two copies by sent to the 
drafting room. These are pla n the rack shown i 
Fig. 2, pockets bei provi su ent width an 
depth for this purpose Phi tribute o th 
sections shown: “Current Wor Ba \\ nnd Plant 
Work.” “Booklets and Finish Nans,’”’ “Calculations 


“Transport 


DrArTSMAN MeRICH PECORD 

\s the master route sheet 1 es thr iraitst 
he assigns it to one of thes rkiy the rout 

eet accordingly wit babbre to indicate the di 
vision—such as “Cu” for “Current W: Ile also in- 
serts on the sheet in red pen ounded by a circle, the 
estimated number of days required to complete the plar 
(hese mav be seen at the op ot the master oute sheets 

Fig. 2. As a draftsman is a ed to the job, he 

en one copy of the master re ( cl e other beu 
left in the rack. 

The estimated da required to make the plan serve 
is a basis for the individual draftsman’s « leney curve 
one of which is shown in Fi wh draftsman keep 

is own curve, which Is made o ross-section papel 
Tie estimated davs to complete a i run up ver 

ally from the origin, each 0.1 ! represent 
one day’s work. Suppose, the est ited number of da 

10. A dotted | is ru ( the origin through 
QO divisions to the p t P) | il] took only & 

ivs to complet Live ) t in the « 

s obtained ) ou S I e ! ht and & 
own trom the 1 pont. | ta cond points o 
I curve D) and # are then « ) ! 1 dine Ih 
next Job mav be 6 « . \ t ip fron 
s second point of 1 , ons te 
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on the obtained by counting o 
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the dotted line and 5 down from F. It will, therefore, 
be seen that as long as the curve is above the base line, the 
draftsman is doing more than is expected of him. If it 
drops below this line, he is doing less than is expected. 

As it is proposed to use these curves in marking the 
efficiency of draftsmen and in recommending them for 
promotion, it is believed that their use has a distinct value 


in increasing output. 
Orner Steps To INCREASE OUTPUT 


The steps above described are calculated to stimulate 
the draftsmen to increase their output. Other steps, each 
of them important, have been taken to attain the same ob- 
ject, as by reducing the investigation the draftsmen are 
called upon to make, and by giving in as much detail as 
possible instructions as to what they are to do. 

In Fig. 1 is given an example of the instructions, which 
are put on the master route sheet. These are cal ulated 
to save a great deal of the time heretofore lost by the 
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SIMPLIFIED DRAWING AND A DrarrsMAN’S 
EFFICIENCY CURVI 

draftsmen in waiting around to consult the leading drafts- 
man, the chief draftsman or a naval constructor. He now 
has before him enough information to enable him to pitch 
in at once and get away on his job with a good start. He 
can feel that if an error is made in foilowing the master 
route sheet, it will not be his fault, but that of the man 
who writes it. 

Another step is the reduction of the number of lines on 
a drawing. 

It is believed that anyone making a careful investiga- 
tion in navy-yard drafting rooms of plans, showing al- 
terations on board ship, would be astonished to see how 
many lines could be omitted from the plan without affect- 
ing its clearness; in fact, by omitting unecessary lines 
the clearness is increased. Since instituting the drafts- 
men’s labor-saving campaign of this yard, an enormous 
amount of unecessary work hitherto performed has been 
eliminated, and the results are beginning to show. Fig. 
t shows the correct and incorrect methods of represent- 
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ing elevations. It will be noted that the incorrect ele- 
vation shown has a number of dotted lines to indicate 
angles already on the plan. Rail stanchions are shown also 
drawn out in detail, although cared for on a separate detail 
plan. In the correct elevation as shown, the drafting 
work is much simplified. Draftsmen should not forget 
that plans are not made for the drafting rooms, but for 
the shops. The ship-fitter will understand the drawing 
much more readily when it is correctly indicated. 
Curting Our Unnecessary Detarn 

Part of the general simplification scheme is the idea, 
which has been drilled into the draftsmen, of never show- 
ing a fitting in detail that has been previously shown 
clearly on another view. This is illustrated above in Fig. 
t, where it was undertaken to show angles in elevation 
that had already been 





shown in the plan. 
,y h rea dl Ss are ho more 
shown drawn in, but 


—. 
x A fy 
are now represented by une : 


~ — 


a brace to show the 
length of the thread, 
while the thread to be 


used is written in on the 1249-/ 
STANCHION FOOT 





plan, as, for example, 
“11 threads, A. S. M. E. 





Standard.” Until the chk 3s 
» he Be ie 
draftsmen have become 3 ifn oe 
|| — 8s 
accustomed to the sim- we 'S 
plified drawings, the ® ., *aib 1: 
» 2 ¥ . ‘ 4 il! for 5 \) © 
chief draftsman has in- Diam Bor ~~ 
structions to make a note, yr as 
e} 7 YO 
for every plan prepared | The 1S 
7 Uw ae 





by a draftsman, of the —J . * TORS 
number of unnecessary 
lines appearing thereon 





and the probable amount 
of time lost in making 
these unnecessary lines. 
This practice has borne 
fruit quickly, and has re- 
sulted in all drawing 
“beautification” being 
eliminated. 

The rectangles inclos- 
ing the castings shown 
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in Fig. 5 are really 7x4 
in., with a blue border 
line. In the rectangle is 
given the name of the 
fitting, and below is shown the plan number, followed 
by the piece number. The object of this arrangement is 
to make greater use of the pattern index to be found in 
all drawing offices. As the mere name of a fitting is of 
little use unless a plan of it is available, it is calculated 
that an index which would offer at the same time a di- 
mensioned sketch of the article would be most useful. 
It is contemplated to make one blueprint, from which 
will be cut the above rectangles 7x4 in. for insertion in 
the card-index drawer of patterns. 
A Novet Parrern (npEx 

In this way this pattern index will be of real value, 
while the number of the pattern indicates at a glance the 
number of the plan upon which all the details in connec- 


Fig. 5. Drawinas ARRANGED 
FoR PATTERN REcorpDs 
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tion with it can be found. It is thought that in this way tings for which patterns are available, it is hoped to make 


much will be saved by using old patterns instead of manu- possible the use of old patterns in the same way as drop 
facturing new ones. In the past it was usually easier forge dies. While, at each yard, the plans of drop forgings 
to make a new pattern than to find an old one that would made at all other yards are kept, plans of castings hav 
answer the purpose, but, by having at hand plans of fit- not heretofore been readily available. 

# ¥ 


Portable Oil-Cooling Quenching 
Tank 


By Eruan ViALt 


SY NOPSIS—One solution of the problem of keeping th the water can run out of the tank overflow at. any time, 
ou in the quenching tank cool enough for pra tical pur wherever 1t may be set, without causing any disagreea bl 
poses. The tank also has the advantage of being easily sloppiness for the workmen to walk in. 

moved Jrom place lo place. Dogs are used on the wor \n interesting part of the outtit is the work basket 
askel to hold it above the oil while draining. used for catching the work as it drops to the bottom of 


* 


Every shop using an oil-quenching bath faces the prob 





lem of keeping the temperature of the oil low enough Lo 
harden the work properly. Various methods are em 
ployed for this purpose. The one used by the Geo. F. 
Marchant Co., Chicago, Ill., is here described in detail, 
(] 
apparatus consists of a 30-gal. oil tank set into a 60-gal. 


1 apparatus being shown in Fig. 1. Briefly stated, thi 


water tank, pipe coils being so arranged in the water that 
the oil can be circulated over and over through them by 
means of a small motor-driven circulating pump. Both 
tanks are made of heavy galvanized iron and are placed 
on an angle-lron frame mounted on casters, sO as TO be 
easily moved wherever needed. The pump is driven by a 
\-hp. electric motor, which may be connected to any con 
venient light socket. 

In Fig. 2 the entire apparatus is shown in detail, but 





only the general dimensions given. As the tank is port 
able, no arrangement has been made for a permanent 
water connection, but the water tank is supplied with an 
overtiow and water is easily run in from a hose when 














desired. As the shop in which it ts used has a cement 





floor and a water gutter running under all the furnaces, Fig. 1. PorvasLe Oit-Coo Line ‘TANK 
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Fig. 3. Work Basket Heutp Ue spy AUTOMATICALLY 
Aerrna Dogs 


| 


the oil. -This basket is provided with lifting handles and 


three sheet-metal does which automatically hook over the 


edge of the oil tank when the basket Is pulled up, as show 
in Fig. 3.) This does away with holding or wedging up 
the basket as the work drains. When the basket has been 
emptied, the dogs are flipped over, as shown in Fig. 4, 
and it can be lowered into the tank. As the basket 
drops, the dogs are turned over by the edge of the tan 


ind are automatically set to catch when it Is again raised 


to the edge. 


A Two-Spindle Automati« 


Miller 


By F. P. Hepsarp 


In the manufacture of fish-eve pearl buttons, a small 
milline cutter is used to cut the eve. The cutters range 
in size from %Q to 11% in. in diameter and from Vg to 14 
in. in thickness, and have from 40 to 120 teeth. The hole 
in the center is 4% in. in diameter for the smaller sizes 
and ,*, in. for the larger. The included angles are 99 
to 110 or 45 to 55 dee. with the center line of the cutters, 
the teeth being cut on each face. The illustration shows 
the miller designed to cut the teeth and in use in the 
shop of the Barry Manufacturing Co., Muscatine, Lowa, 
manufacturers of pearl-button machinery and supplies, 

The bed of the miller is provided with dovetail ways in 
vhich the table A travels, being driven by the cam B. 
Mounted on the table are the two index heads (, adjust 
able alone a T-slot in the center of the table, and swiveled 
and graduated so as to be easily set for the different angles 
cut. The work is held in each head by a rod having a 
groove cut around the upper end and threaded at the 
lower: this rod is the same diameter as the hole in the 
blank to be milled. The blank is placed on the end of 
the rod, a slotted washer slipped in the groove and the 
lank drawn against the end of the spindle by turning 
the knurled nut D. 

The index plates £ are provided for the various sizes 
of cutters made and have ratchet teeth cut in the rims. 
The indexing is accomplished as follows: The lever F 
swings on the index spindle and carries a spring paw! 
fitting the teeth cut on the index plate. This lever rides 
on the track G. The work is caused to index on the for 
ward movement by the inclined part of the track, and it 
remains stationary as the lever slides on the straight part 
The spring JZ holds the lever on the 
track, and on the backward stroke brings the pawl into 
The spring at the left 


during the cut. 


another notch on the index plate. 
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Fig. 4. Basket Arrer EmptyinGc Reapy To Lower 
INTO TANK 


is been removed and laid on the table in order to show 


; 


¢ working parts more clearly. The blocks J holding the 


tracks and springs can be moved in either direction par- 
allel to the table travel so as to index one or more netches 
as required, 

The pins J are used to set the work after one face 
has been Gut, so that the teeth will be in line with those 
on the Opposite side. The cutter spindles are held in 
housings Which may be raised or lowered by screws at the 











A Two-SprxnpLte Avromatic Mituer For PEARL 
BuTrron CUTTERS 


rear of the machine. They are also adjustable at right 
angles to the table in dovetail ways, to set the cutters A 
The cam B is driven by a worm and worm 
The table is held against the 


Circular plates like those shown at MV 


central. 
year from the pulley ZL, 


cam by a weight. 
are used to raise the heads higher on the table when cut- 
ting straight mills. A few of the cutters milled are shown 
strung on a rod at NN, 


\ few exceptions to those substances which undergo the 
usu shrinkage during the process of solidification are pointed 
out by the “Mechanical World.” These exceptions include 
cast iron, antimony and bismuth. When melted cast iron is 
poured into a mold it expands in solidifying and presses into 
every part of the mold The pattern in the casting is there- 
fore as clearly traced as it was in the mold. After it has 
changed from a liquid to a solid, however, the order is re- 
versed, and in cooling down from the first stage of solidifica- 
tion to normal temperature a shrinkage of about one-eighth 


of an inch to the foot takes place. A clear-cut cast cannot 
be obtained from lead, which is one of the reasons why anti- 
mony is made a constituent of type metal Gold coins have 


to be stamped; they cannot be cast so as to produce a clear- 


cut design 
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Aligning 540 Punches and Dies in 
One Head 


EDITORIAL 


7} 


SYNOPSIS 


as much ingenuity to devise economical methods for man- 


ufacturing on a small scale as to plan for marimum pro- 
duction ata minimum cost, and methods suitable for shops 
of the first kind fit into a much larger number of 
than the latter. These 


racy is Secure d with comparative ly wT 


SHODS 
Mite thods SHOW How ertreme accu- 


. , 
mple fixtures mire 


with a larae pe reen lage of good SPONSE 7) / mechan ical sh ill. 


we 


Some of the methods used in the 


punching machine made by the Powers Accounting Ma- 


the construction of 
chine Co., New York, which was illustrated some weeks 
ago, are extremely interesting, as they present some us- 
usual problems. Great acc uracy Is required to have every- 
thing line up in the assembled machine, and it should | 


Tt fre que ntly happe ns that if re quire s ful i] 


CORRESPONDENC! 


a knee-type plane miller with a coarse-tooth end mill 
( the modern type 
SUPPORTING Work witit WrEbDGES 
Using the four surfaces which were milled in Fig. 2 


the Trame 1s located lor drill ne as shown In Fie. 3. It 


ests on the base plate; the n 


ie base of the surface plat t A, In Ing th 
oss # in position to thi as show The uppet 
end of the castin does not rest ¢ Lin xture proper, 
but on the wedges C and J), which are moved in to mak« 
contact with the casting and take care of anv variation 
which it might have. 

After these wedges are slid into place under the casting, 


<0 as to support it firmly avainst the action of the drill, 








Fig. 1. MILLING THE Base 


the cards themselves. which must be 


<, are only 0.007 in. thick, yet must 


remembered that 
handled from a par 





be fed into exact positions for each operation. 

Some idea of the milling operations on the main base 
is given in Fig. 1, this showing one of 18 operations per 
formed at the one setting. In this case the two large side 
mills face the inside ends of the base at one operation, 
these cutters being changed as becomes necessary for fac- 
ing the outer surfaces. The base is located by two dow- 
els and the fixture with the work is turned end for end 
for some of the operations. 

The top side frame, shown in Fig. 2, is an awkward 
piece to handle on account of its shape and the angles 
come in pairs, right 


which must be maintained. These 


and left, some of the fixtures being made so as to handle 
both sides. 


The first operation is shown in Fig. 2 and consists of 


A and B on 
This is done 


milling the four spots or surfaces shown at 


the frame which stands beside the fixture. 
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Fig. 2. MILLING THE LOCATING SURFACES 


the lower or round wedge DP is clamped by a screw which 


pinches the sides of the round hole against the pin, hold- 
ing it firmly in position during the drilling operation, 
This fixture handles both the right and left top side 
rame, the other hand being drilled by the post at the 


through a bushing 


left. The hole # is drilled 


jecting arm /’, the two holes B and EF being used for locat 


in the pro- 


future ope rations, 


mill the 


ing this 


Thi 


prece in all 


hext operation Is to surfaces shown in 


Fig. 4 in a vertical machine with an end miller as be 
ore Here the side arm is located on the post A, and 
there s also a dows Vhicl ts through the hole Ke shown 
! Fig After being locat n this Wa the wedges 
3, somewhat similar to that used in F », are pushed 
under the casting from each side and fastened by the sma 


setscrew 
hold th 
For 


the support 


thumb-screws shown. These, together with the 
milled, 
this surfacing operation. 
D and 


(' against the end of the portion to he 


firmly during 


milling the opposite frames, the post 
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ing wedges C are moved to the other part of the plate, 
so that the dowel F locates the long straight part of 
the frame, while the same post A locates the hole B as 
before. This same fixture is used for milling some of the 
other surfaces of the side frame, as can be seen in Fig, 5, 
the fixture merely being shifted so as to bring the desired 
surfaces under the cutting edge of the same end mill as 


before. 
A SKELETON DriLLInG Jie 


Alter these surfaces are milled, the piece goes to the 
<keleton drilling jig shown in Fig. 6, which is the fifth 


Ilere the remainder of 


operation for the side frames. 
the holes are drilled, the piece being located from the first 
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ward shape of the piece to be drilled, it is an excellent 
example of careful jig designing. 

The few remaining small holes, which cannot be eco- 
nomically handled in the jig just shown, are drilled by use 
of the small jigs shown in Fig. 7. These are made so as to 
be easily placed on the casting, and located from one of 
the standard holes drilled in the main jig. Some idea of 
the difficulty of reaching some of the holes is shown by 
the necessity of employing the special jig and long drills 


shown at A. 


Tug Sprpactna Drituina Jie 


Perhaps the most interesting drilling on the whole 
machine, however, is the die plate and its guide, which are 











DritLing Locatrina Hoes 
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Fig. 5. Mritnine Leas anp Bosses on Top 


two holes as in the milling operations. These holes can 
be seen at B and F/ properly located in the drilling jig, 
which is of the roll-over type, so as to be used from both 
sides and also an end position when it is set up on the 
feet LV, 
yet one which can be easily handled. 


This makes a very complete drilling jig, and 
In view of the awk 








Fic. 4. Trttrp Operation IN MiILuine Borrom 





shown in Figs. 8 and 9. 


The holes themselves are about 0.1 


spaced 14 in. apart, as shown at A in Fig. 8. 





Fic. 6. ONE or THE Drituine Jies 


This requires 45 rows of 12 


holes Cm h. these holes being spaced 14 In, one Way and 


in. the other, center to center distances in each case. 
n. diameter. 


The drilling jig used consists of a single row of holes. 
These are 
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Fic. 7%. Dritt Jias ror Swati Hours Fic. 8. Drinurna Fixture ror Dir PLATE 





used in drilling all the holes, the plate to be drilled be- pin, at (. The plate is held in position by cams on the 
ing moved 5 in. after each row has been completed. The ends of arms D. 
indexing holes are shown at B, and the stop or indexing To guard against the drill not being exactly centered 


er the hole, the hard-steel plug 2 is placed in the drill 
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Kia. 9. REAMING STRIPPER THROUGH DIRE Fie. 11. Lever Layour vo Save Stock 


























Fig, 10. Four Carps Turnep In DirrereENT Postrions 
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chuck, the drilling fixture located by the small point 
of the plug being accurately centered in the drill-guiding 
plate. After the jig plate has been correctly centered, 
the whole 45 holes in one row are drilled by means of in- 
dexing the plate along under the jig bushing. The plate 
is then reset for the next row of holes until all 12 rows are 
drilled. While this may seem like a slow procedure, it 
is necessary to have these extremely accurate, and the 
total variation is kept within 0.002 in. 


Usina THE Dik PLATE AS A GUIDE 


After the die plate has been drilled and carefully hard- 
ened, it is used as the jig for the stripping plate, as 
Here the die plate is in position in its 
Us- 


ing the die plate as a jig, the stripper plate is then reamed 


shown in Fig. 9. 
holder, with the stripper fastened on the other side. 
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the center lever being perfectly straight and the others 
having a distinctive bend, there being 22 of these each 
side of the center, making 45 levers in all. These levers 
are punched from sheet steel. The varying angles of these 
levers would mean a large waste of stock except for the 
ingenious layout, which has been made to utilize as much 
of the scrap as possible for other sheet-metal parts. 

This has been carefully worked out, as can be seen by 
the diagram in Fig. 11, which shows the blank at the top 
with the first operation performed. A schedule at the side 
gives the proper length of the sheet for each pair of 
will 
This 


diagram also gives the various operations in the making 


levers, and by following the various operations it 
be seen how thoroughly the material is utilized. 


of the levers. 
Fig. 12 shows one of the fixtures for testing the levers, 
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Fig. 12. TRIMMING THE ENDs oF THE LEVERS 


Kia. 13. BENDING THE LEVERS 
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Fie. 14. Testinc tHe LEVERS BEFORE ASSEMBLING 


through.the holes in the die plate, so as to insure accurate 
guiding of the 540 punches, which must move freely 
and at the same time cut clean, smooth holes in the card 
to be punched. The difference in diameter between the 
holes in the stripper plate and the die affords the necessary 
clearance between the punch and die, and the results show 
extreme accuracy, as can be seen by the cards in Fig. 10. 
These may be called exhibition cards punched with di- 
agonal rows of holes. Taking four of these cards, two of 
them upside down and the other two end for end, we find 
the holes matching with remarkable accuracy in every 
case, which indicates that .ae methods used secure extreme 
accuracy, Whether they are the most rapid or not. 


Urinizina Waste Sieet-MeraLt Srock 


In controlling the movement of the punches in the 45 
rows of holes, a sheet-metal lever is required for each row, 


Fie. 15. ASSEMBLING THE KEYBOARD 

the end at the right being also a trimming die for the 
long end. The knife at the extreme end splits the scrap 
which is shaved off and prevents it clinging around the 
lower guide. As can be seen, this fixture is adjustable for 
various levers, the lever being moved off center to show 
the trimming punch at the end. The method of adjusting 
the block on which the center hole is pivoted, as well as 
the graduations which locate it for different levers, is 
( learly shown. One of the strips which has been partly cut 
is shown in front of the fixture. 


BENDING TILE LEVERS 


The fixture for bending the levers into their right posi- 
tion is shown in Fig. 13. The short end of the lever is 
clamped at A and rests against a flattened side of the disk 
carrying the roller D, bends and 
This roller is backed up by 


B, while the arm C, 
shapes it around the disk. 
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The 
other end of the lever is then clamped between the blocks 
E and F and the end bent against the block F. These 
are all positioned on the plate according to the holes 


the block and screw shown so as to prevent spring. 


shown. A lever both before and after bending is shown in 
iront of the fixture, while at the right are other sizes of 
blocks which go on the central stud at B to handle the 
different 


readily bent into shape for its particular position. 


levers. This enables any desired lever to be 


Each lever has a hardened-steel spindle inserted in the 
central bearing, as can be seen in Fig. 14, the spindle pro 
ficient distance to space it 
A set 


held ih 


jecting through the lever a su 
from the next and allow free and easy movement. 
rod A 


screw 


is then assembled on the and 
the sleeve B 


They are then mounted in 


of levers 
] 


position by and the at the end 


the fixture (', which has slots 


the lever, to test their correctness [oi 
The 
are being gaved at the short end, while those at the right 


the 


for both ends of 


assembly in the machine itself, levers at the left 


have been raised in front and lowered at back for 


testing the other end. Each lever is carefully tested and 


any slight adjusting that may be necessary is done by 
the forked tool D, which handles it easily. 
Fig. 15, 


Some ol 


The assembling of the keyboard is shown in 


part of the keys being already in place. the 
sheet-metal parts which are stamped from the margins 
front, 


of the levers are shown on the board in 


Quick-Acting Chucks for the 
Engine Lathe 
By RicHARD SEER 


The illustrations show two quick-acting chucks which 


are designed lor finishing operations on small parts of a 


staple line of manufacture which require great a 
and absolute interchangeability. 

Referring to Fig. 1. the hody A 
fitted to an engine lathe, is ground outside and inside in 
the lathe. A set o collets B kept 


on hand to suit the various diameters of the work. “hey 


cast-iron 


tool-stee! 


place ol 
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ean be inserted without disturbing the accuracy of the 
work. 


Slidiu ow 4 the body 1 is a sleeve ¢ which closes the 


B around the work. The long, evlindrical bearn 


collet 
surface and the tapered end inside of the sleeve are 


well as the outside of the body A. on whiel 


} 
round, as 


the sleeve slides without plav. This feature of the design, 


tovether with the flexibility of the collet, probably re 


curacy ol the chuck 


the bracket E#, 


counts 


extreme a 
The hand lever D Is held in 


lor the 


which Is 


fastened to the headstock of the lathe. By operating tl 
lever the shifter ring*F is, in the sual wa moved le 
| ¢ Oy z 
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Fig. 3. AN INstipe Cuuck 














Fig. 2. Tue Cuuck on’ Fira. 4. Txrernan Cuver 
rik LAr ON THE LATHE 
tween the check nuts G and Il, horceing down the long 
arm of the lever AY, which enters a taper groove in F 
as it approaches G, As the clamping power of the chuck 
is considerable and might distort the work, it was con 
sidered necessary to add the check nut @ for the shifter 


ge PF, 
The ful 
C. The 


ring 


crum JL of the lever A is located in the sleeve 


short arm enters a slot in the body A and bears 


against a hardened-steel block WM. which is driven in the 
cast-iron body to prevent excessive wear. 

By pressing down the long arm of the lever A, the 
fulerum ZL and with it the sliding sleeve C are pulled 
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hack as the short arm is resisted by block M, thus clamp- 
Ing the work. 

The opposite lever A is arranged identically, 

In case the friction on the body should prevent the 
sleeve from sliding forward, thereby releasing the work, 
the shifter ring F is brought to bear against the nut //. 

The spring collets locate the work for depth only. 
They can be interchanged readily by removing the nut // 
and slipping off the sleeve C. 

The work is mounted and demounted by hand without 
stopping the chuck. The illustration, Fig. 2, shows 
the chuck on the machine. It shows also a disk and five 
leather strips which had to be inserted to prevent chips 
from getting into the slots of the collet. 

In Figs. 3 and 4 is shown a chuck working on the 
same principle, but holding the work from the inside, 

Here a long plunger NV is assuming the function of 
the sleeve i; lig. l. In addition the har O becomes 
necessary to transfer the motion of the sleeve P to the 
plunger WV, 


Grinding a 73-in. Reflecting 
Lens 


Few of us realize the great care necessary in handling 
and grinding the great lenses used in the larger telescopes. 
A few of the problems are brought out in the following 
letter from John A. Brashear, the newly elected president 
of the American Society of Mechanical Engineers, who is 
hetter known for his wonderful work as a maker of as- 
tronomical instruments and for his discoveries in the as- 
tronomical field. The letter follows: 

“The great disk for the reflecting telescope for the 
Canadian Government, at Vancouver, was ordered from 
the St. Gobain people in France. They succeeded in mak- 
ing a very beautiful casting with one pouring, and so far 
as we can see the disk is all that can be desired for a re- 
flecting telescope. It was shipped to us from Antwerp 
the week before the war broke out, reaching New York 
safely. After some delay, the Pennsylvania R.R. found 
a suitable car for its transportation to Pittsburgh. With 
its packing it weighed 7200 lb., the disk alone weighing 
i962 Ib. 

“We had no door in the workshop large enough to bring 
it in flatwise, and we did not wish to risk bringing it in 
on edge; so the door-jambs were cut away and the disk 
brought safely into the workshop and lifted onto a tem- 
porary rough-grinding machine. The illustration shows 
the glass on the rough-grinding machine, with five work- 
men sitting upon it. As the picture was taken on a dark 
day and without a flashlight, our good fellows had to sit 
there about a minute, so they do not look as good-natured 
as they naturally are. 

“The disk, as we received it, was 731% in. in diameter 
and 131% in. thick on the edge. It has now been success- 
Fully ground on the edge to a diameter of 73 in., and we 
are now read) to grind out the hole to the size required 
for a Cassegrain form of telescope. This is the most dan- 
gerous part of the operation, but we hope to cut it out 
successfully from its present size of 7 in. in diameter to 
lO, in. 

“On one occasion we had to cut a hole through a solid 


glass disk for a reflecting telescope only 37 in. in diameter 


and 6 in. thick, but knowing there was great molecular 
strain, we made every provision for safety while cutting 
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the hole, clamping a heavy steel band around the out- 
side edge. Yet the hole had been cut only 11, in. deep 
when the disk flew into thousands of pieces. There is, 
therefore, an absolute necessity of casting the hole in 
it, although the glass makers do not like to undertake it. 
We understand the hole in this great disk was punched 
in it, as it were, from the top side, with a plug of very 
considerable taper. 

“After grinding the hole to its proper size, we will then 
grind the upper face, as shown in the picture, and give it 
a temporary polish. Then the disk will be turned over 


and, in a 
side, although there is an uncertainty about this until we 


| probability the curvature put upon the under 


make further study of the disk. 

“If in this preliminary grinding, which will cut off the 
surface all over it, our disk remains intact, the fine grind- 
ing and polishing will proceed in a machine designed pur- 
posely for this work, my associate, Mr. McDowell, taking 
charge of this delicate part of the operation. 

“The depth of the curve will be about three-fourths 
of an inch; it will be polished to an absolutely spherical 
curve at first. This curve will be used to produce a 55-in. 








f 





73-In. Disk ror CANADIAN REFLECTING TELESCOPE 


plane, from which a change to a parabolic curve will be 
made in the large disk. The limit of error in both plane 
und parabolic surfaces of these two mirrors will be about 
one-fifth of a mean light wave: in other words, about on: 
fwo-hundred-and-fifty thousandth of an inch. 

“In the final working of such a large disk, after polish- 
ing for fifteen or twenty minutes in an effort to correct an 
error or to get nearer and nearer the proper parabolic 
curve, it will be necessary to wait for ten or twelve hours 
hefore the results of that work can be determined, owing 
to the molecular disturbance of the surfaces by the slight 
heat generated by the friction of the polisher. Neverthe- 
less, the work has to be done in a practically constant tem- 
perature, and it will probably take from six months to a 
vear for the corrections alone. 

“The convex disk for making this telescope into the 
Cassegrain form and the flat disk for changing it to the 
Newtonian form have been received. 

“The Warner & Swasey Co. has the design for the 
mounting well worked out and it is considered one of the 
highest type of modern telescope mountings.” 
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Early American Mechanics-- 
Philadelphia 


By Josern 


SYNOPSIS—In this, the final article of the series on 
early American mechanics, the pervod of im proveme nt in 
desiqn and construction, extending from 1850 to 1880, is 
disc ussed. The } 


pe riod centered larae 7 | 
ahout Philadelphia. 


William 


a¢ fivalte S of t} ( 
where. under the leadershin of Wal- 
Be hile nf, the 


dustry underwent a remarkable transformation. An tn- 


liam Ne if rs and mach ine -foal in- 
te resting account of the life an l work of Oliver Evans. 
Ph tlade Iph W's plone er 


° . ; 
Ame rican mechantcs, 


; 


and one of the 


} 
foremost early 


T'), : / Ja fy 

The tm prove ments and ~mventions 
mechanics of tie 

Matthias W. Baldwin 


are also touched upon, 


, > , yy 
ater / hiladetphia 


He mry 


of other nola ii¢ 


riod. sucl (as and Jol n 


Towne. 


- 
“3 
ry 


Although the commercial manufacture of machinery 


began in New Eneland, Philadelphia hecame and for a 


long time remained the largest tool-building center in 

















KVANS 


Fig. 1. Oniver 


the country. Its large population and nearness to coal, 
inevitable, but it 


Wil 


iron and tide water made this almost 


was hastened by the work of two brilliant mechanics, 
liam Sellers and William 

As elsewhere, th 
machinery. Arkwright 
Davenport at the Globe Mills. 
Washington visited in 1794 
ernment inaugurated its policy of developing American 
industries. died 
ceased and the factory was sold in 


Bement. 
most of the early shops made textile 
machines were built by James 
North Second St., which 
the new Federal] 


foy 


when 


soon after: the business 


Cotton ma 


Davenport 
1798, 
chinery also is said to have been manufactured by Elton 
head in 1803. . 

Philadelphia was Oliver Evans, whose portrait appears in 
Fig. 1. 
ics in that his work is mainly outside of textiles. 


But the first mechanic of prominence in 


He is an exceptior the pioneer mechan 


among 


*Assistant professor, machine design, Sheffield Scientific 


School, Yale University. 


W. Ror* 


1755. He 
invented a 


Evans was born in Delaware in Was appren- 
machine as 


built 


ticed to a wheelwright and ecard 


but never followed it up. In 1785 he 


Newcastle County, Delaware: 


early as 1777, 
a flour mill in and, impat 
ient at the crude methods in use, he began a series of im 


provements which form the basis of the modern art ol 


handling materials It has been claimed that Evans 
stole many of these ideas from the Ellicotts.in Maryland 
This does not seem probable Thomas Ellicott wrote a 


portion of the *Muillw right XW Milk rs Guide.” whi hy vans 


published to help introduce his machinery, and in this 
Ellicott himself refers to “the elevators, hopper-boys, et 


invented by Oliver Evans, late of Delaware, though now 
of Philadelphia.” Evans developed a number of closely 


related transporting devices about which no question Is 
raised and no claims on behalf of the Ellicotts made; and 
1812, Ellicotts 


then operating for infringement of his pat 


Many Vvears later, in Evans sued those 


W ho were 


ents, and obtained judgment. If they could have proved 


priority it seems natural that they would have done so. 


EvANS’ IMPROVEMENTS 


Evans’ improvements related chi tly to the movement 


of materials during sses of manufacture. He 
the 


irrigation, by 


th proc 


modified Egyptian chain of pots, used for 


ancient 
an endless belt carrying iron troughs 
boot at 
by gravity into a hopper as they 

Ile used the mod belt 
conveyor for horizontal movement, without, however, the 
When the dis 
to drive it, 
“drill” 


usihy 


so arranged as to fill with dry material from a 
the bottom and to empty 
went over the head pulley. ern 


troughing, which is a later improvement 
end was lowest. Evans utilized gravity 
“descender’” What 
evator laid horizontally’ and provided with 
the bottom 


course, nothing 


( ha rve 


and called it a Evans called a 
was an “el 


wooden cleats which scraped the grain alor 


t ran, 


{ 


and was, of 


ot the ;mON UD which 


han our modern flight or scraper conveyor. 


more or [ess 


Evans’ “conveyor” was a round, wooden shaft on which 


he nailed a sheet-iron spiral which pushed the grain along 


a trough in which it rotated: and when he wished to stir 


or drv the material as he moved it, he broke up the con 
number of 


helix into a 


This, of « ourse, Corre sponds to the modern scTew 


TiMuOeUsS 


separate arms arranged 
spirally. 


econvevor., His ao called “hopp I bov” consisted of a ver- 


tical shaft with a horizontal crossbar at its lower end and 
{] 


ights which spread the 


provided on mts lower side with 
meal for drying and slowly worked it in a spiral toward 
The angle of 


justable so that the time allowed for drying could be va- 


a hopper at the center. the flights was ad- 


ried. Tle also used pivoted wooden spouts at the discharge 


of the elevators to deliver the grain into different bins. 
These 
over $30,000 a year in the Ellicott mill at Patapsco, Mary 
lay l. B25 bbl. 


In his patents and various books Evans shows nearly all 


improvements are said to have effected a saving ol 


} 


on an output ol aday 


of the modern transporting devices in substantially their 


forms. <A 


2. and another was shown in the 


mills is re- 
A MER- 


pre sent section of one of Evans’ 


produced in Fig. 








1078 AMERICAN 


1cAN Macutnist of Nov. 7, 1907. In both cases the con- 
veyor system was arranged to take material either from 
wagons on one side of the mill or from boats on the op- 
posite side. 

Evans moved to Philadelphia some time prior to 1790. 
In 1800 he had a mill near Third and Market Streets, and 
the next year was selling mill supplies at Ninth and Mar- 
ket Streets. As a boy he became interested in the steam 
engine. A description of the Newcomen engine fell into 
his hands, but he was struck with the fact that the steam 
was used only to produce a vacuum; he saw that more 
power could be obtained if it were used to produce pres- 
sure. After his removal to Philadelphia he made an en- 
gine 6 in. in diameter with an 18-in. stroke, which was 
running in 1802, grinding plaster of paris and sawing 
wood. It cost, boiler and all, more than $3700 and nearly 
impoverished him. Its successful operation led to an 
order for an engine to drive a steamboat on the Mississ- 
ippi, which was sent to New Orleans 
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an iron foundry, mould-maker’s shop, steam-engine manu- 
factory, blacksmith’s shop, and mill-stone manufactory, and 
a steam-engine used for grinding materials for the use of the 
works, and for turning and boring heavy cast and wrought- 
iron work. The buildings occupy 188 ft. front, and about 
35 workmen are daily employed. They manufacture all cast- 
or wrought-iron work for machinery for mills, for grinding 
grain or sawing timber; for forges, rolling and slitting mills, 
sugar-mills, apple-mills, bark-mills, etc. Plans of all dimen- 
sions used by sugar-boilers, sap-boilers, etc. Screws of all 
sizes for cotton-presses, tobacco-presses, paper-presses, cast- 
iron gudgeons, and boxes for mills and wagons, carriage- 
boxes, etc., and all kinds of small wheels and machinery for 
cotton and wool spinning, etc. Mr. Evans also makes steam- 
engines on improved principles, invented and patented by the 
proprietor, which are more powerful and less complicated, 
and cheaper than others; requiring less fuel, not more than 
one-fiftieth part of the coals commonly used The small 
one in use at the works is on this improved principle, and 
it is of great use in facilitating the manufacture of others. 
The proprietor has erected one of his improved steam-engines 
in the town of Pittsburgh, and employed it to drive three 
pair of large millstones with all the machinery for cleaning 
the grain, elevating, spreading, and stirring and cooling the 





but never used for its original pur- 
pose. The boat it was intended for 
had been stranded high and dry dur- 
ing a flood, so the engine was set to 
running a sawmill and later a cotton 
press. In 1803 Evans began business 
as a regular engine builder and was 
unquestionably the first one in the = 
United States. 
stroke engines operating under high 


Ile advocated long- 


a 


a y: 
eae 


steam pressure, of which he had built 
fifty by 1816. In 1804 he built a flat- 
bottomed boat, fitted with a steam- 
driven, chain-bucket dredge, which 
he called the “Oruktor Amphibolos,” 
or. In good English, the Amphibious 
Digger. It was built over a mile from 


we 
| 














the river and was mounted on rollers 
connected with the engine. After 
moving around what is now the City 
Hall Square each day for several days, 
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the boat walked out Market Street 
to the Schuylkill, into the water: its Fia. 2. SECTION 
rollers were disconnected, a stern 

paddle wheel substituted, and it steamed down the Schuy! 
kill and around up the Delaware to the city. 

In 1805 he advertised a new book, “The Young Engi 
neers Guide,” which he intended to be very complete and 
‘abstruse.” Disappointed in his application for the ex- 
tension of his patents and crippled by his first engine 
ventures, he issued it much abridged, without part of the 
illustrations, and called it “The Abortion of the Young 
Engineer’s Guide.” The proportions given in this book 
for one of his steam engines were: Diameter of cylinder, 
20 in.; stroke, 5 ft.; steam pressure, 191 to 200 Ib. The 
boilers were of cast iron, 3 ft. in diameter and 20 in 
length, fired at one end, witn a single return ue. An 
engine was actually built to these proportions for the 
Fairmount Water Works. It may be added that the boil- 
ers burst on three different occasions. 


Tur Evans PLANT 


In 1807 Evans was established as “Millwright and En- 
gineer” at the Mars Works at 9th and Vine Streets. An 


old description of the plant says that it consisted of— 


or A Frour Miu, rrom Evans’ “Mriitwricit’s Guipe” 


meal, gathering and bolting, ete The power is equal to 24 
horses and will do as much work as 72 horses in 24 hr.: 
it would drive five pair of 6-ft. millstones and grind 500 bu. 
of wheat in 24 hr. 

Incidentally, the last sentence is an admirable illustra- 
tion of the origin of the term “horsepower.” This bus- 
iness was carried on until Evans’ death. It would be in- 
teresting to know how far he influenced the design of 
Mississippi River boat engines, which have always retained 
the proportions characteristic of the engines which he 
first built for that service. 

Evans was an independent, and probably the first, in- 
ventor of the high-pressure steam engine, a type of en- 
gine which he saw was well suited to American pioneer 
conditions. He was interested in steam locomotion, and 
predicted the development of railways with singular ac- 
curacy. He practically initiated the modern science of 
handling materials. While many of his theories were 
faulty, his mechanical ideas were seldom wrong. He was 
a restless man, discontented and inclined to air his griev- 
ances in public. Once, in a fit of pique, he destroyed the 
drawings and records of, it is said, more than eighty in- 
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Though fre 


end fairly success 


ventions—an act which he regretted later. 
quently disappointed, he was in the 
ful, and was unquestionably one of the foremost of the 
early American mechanics. 

Evans himself was only incidentally a builder of tex 
tile machinery, but the tools and methods in use in and 
to Philadelphia 
and taking root, and it is now said to be the largest tex- 
tile city in the world. In 1810 Alfred Jenks, 


a direct descendant of Joseph Jenks of Lynn, the first 


about Providence were already spreading 
who was 


American mechanic, and who had served his time with 


Samuel Slater in Pawtucket, moved to 
Penn., and started the first factory in the state for mak- 


His 


Bridesburg, 


business grew rapidly and 


Phila- 


delphia, bringing his shop along with him on rollers. 


ing textile machinery. 
in 1820 he moved to now a part of 
30 cotton mills in and about the city, 
the 
woolen machinery arose Jenks met it and equipped the 


By 1R?5 there were 


most of which he had equipped. As demand for 
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WILLIAM SELLERS 


} 


first woolen mill built in the state. Under his leader 


Barton H. Jenks, the shop had 

ly Phil 
adelphia plants building textile machinery, such as J. 
& T. Wood, Hinddle & Sons, Smith & Co., Uhlinge 


& Co., and others. 


ship, and that of his son, 


a wide infl and became a leader of the eat 


iVehce 


Jas. 


WILLIAM SELLERS 


Philadelphia its great repu 


The two plants which gave 


established by Sellers 


tation for tool building were those 


and Bement. Probably no one has had a greater influence 


than William Sellers v, 
America. He has been called the Whitworth of America, 


and there is a singular parallelism i 


(see Fig. 3) on machine tools in 


their work and in- 


fluence. Sellers was born in Pennsy!] 
cated in father, and 
later apprenticed to his uncle, John M. Poole, at Wilming 
When only 21 he took 


Fairbanks, 


ania in 1824, edu- 


a private school maintained by his 
vears old charge 
Bancroft & Co., in 
the manu 
30th and 


ton, Delaware. 
of the 
Providence, R. I. 


machine shop of 
Three years later he b van 
mill gearing at 
and was soon after joined 


Pro iden e, the 


facture of 
Chestnut Streets, Philadelphia, 
by Edward 


machine tools and 


Bancroft, who moved from 


Holmesburg, 
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firm becoming Bancroft & Sellers. John Sellees, a brother 
of William, became a partner and in 1853 thev moved to 
and Pennsvivania Ave Mr. Baneroft 


William Sellers & Co.: it 


16th Street ced 
1855, and the firm becanmy 


1886, with William Sellers as presi 


was incorporated in 
ck nt. 

Bancroft was the inventive member of the firm and 
Mr. Sellers the executive. Sellers’ designing ability did 


not develop until after Bancroft’s death. His first patent 


was granted in 1857. In all he was granted over 90 U.S. 


patents and many others in foreign countries, covering a 
all kinds, in 
United States, 


machinery, 


wide variety of subjects; machine tools of 


jectors, which he introduced into the 


machines, riveters, boilers, hydrault 


rifling 
hoisting cranes, steam hammers and engines, ordnance, 
turntabl Ss, etc. Q)ne of the 


oft Sellers’ 


known and most original 
] 


pianer, 


hest 


machines was the spiral-geared pat- 


ented in 1862, which has always been associated with his 

hame, 
Almost from the first Sellers cut loose from the ac 
day. He first to 


realize that red paint, beads, moldings and other archite 


cepted was among the 


designs of the 


tural embellishments were false in machine design. He 
; ’. 


ntroduced the “machine gray” paint, which has become 


universal: made the form of the machine follow the fun 


tion to be performed, and freed it from all pockets and 
Like American tools 
built 

their 
From the 


heading Bement. he real ed that 


the; ly ing were Too 1} ht: and they hoth put more 


metal into machines than had been the practice 


elsewhere. first he adopted standards and ad 


hered to them so closely that repair parts can be supplied 


tor machines made fifty vears ago. 


lav tor 


SELLERS AND THE U.S. S. Thireap 
In April, 1864, Sellers, as 
Institute, read a 


and Nuts,” in 


threads variously 


president of the 


paper on “A System of Screw Threads 


which le system of screw 


Insti 


: ' 
Droposed the 


known as the Sellers, Franklin 


tute, or U. S. Standard. They embodied the sixty-degres 
ingle and a flat of one-eighth of the pitch at the top and 
hottom of the thread. In this paper Sellers stated clearly 
the need for some nerally a ited standard, reviewed 
the various threads then used. part larly the Whitworth 


| reac. with its filtv-five-ce ree ni I and rounded Cor 


ners, which he disapproved of o1 first, 


} 


that it was difficult to secure a fit at the top and bottom: 


that the 


on account of the 


and third, 
tools 


was difhicult to verify: 


cutting 


angle 


second, 


cost of making which 


would conform accurately to the standard. He proposed 


MwaKC and already 1! 
| thy flat 


lle went a step further, and 


the sixty-degree angle as easier to 


ceneral use in this eountry, al top as easy to 


d to verify 


pro 


renerate al 
posed at the same time a standard for iIt-heads and nuts, 


in which the dimensions were derived from a simple for 
mula and the distance across flats was the same for square 


and hexagon nuts, so that the same wrench would do for 
either stvle of nut 
This paper had as great influence in America as Whit 


had ! Engla \ 


was appointed to inv stigate the 


worths paper of 184] committer 


question and recommend 
this committee, among 
B. Bement, C. T 
Works, S. V. Merri 


next vear thy 


a standard. On othe rs, were Wn 


Parry of thy Baldwin Locomotive 


oJ. TH. Towne, 


committe 


and Coleman Sellers 


Karly in the reported in favor 


of the Sellers standard, their findings to 


communicated 
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other societies, and recommended the general adoption 
of the system throughout the country. The Sellers 
thread was adopted by the U. 8S. government for all gov- 
ernment work in 1868, by the Pennsylvania Railroad, in 
1869, the Master Car Builders Association in 1872 and 
soon became practically universal. After exhaustive in- 
vestigation the Sellers’ form of thread was adopted in 
1898 by the International Congress for the standardiza- 
tion of screw threads, at Zurich, and is now in general 
use on the continent of Europe. 

In 1868 William Sellers organized the Edgmoor Tron 
Co., which built the Centennial buildings and all the 
structural work of the Brooklyn Bridge. In the develop- 
ment of this business, he led the way in the distinctly 
American methods and machinery by which the building 
of bridges has been to a large extent reduced to a man- 
ufactuying basis. This involved the design and intro- 
duction of hydraulic machinery, large multiple punches, 
riveters, cranes, boring machines, and the like. 

The excellence of his machinery soon brought him into 
contact with government engineers, and throughout his 
life his influence in War and Navy departments Was 
great. In 1890 the Navy called for bids on an 8-ft. lathe, 
with a total length of over 128 ft., to bore and turn 16-in. 
cannon for the Naval Gun Factory at Washington. 
Sellers disapproved of the design and refused to bid on 
it. Ile proposed an alternative one of his own, argued 
its merits in person before the Board of Engineers, and 
secured its adoption and a contract for it. This great 
lathe, weighing over 500,000 Ib., has attracted the atten- 
tion of engineers from all parts of the world. In 1873 
Mr. Sellers reorganized the William Butcher Steel Works 
as the Midvale Steel Co., and became its president. Under 
his management the company was a leader in production 
of heavy ordnance, and he became one of the great au- 
thorities on the manufacture of steel cannon. 

It was here that Frederick W. Taylor began, in 1880, 
his work on the art of cutting metals, which resulted in 
modern high-speed tool steels and the redesign of machine 
tools. These experiments covered a period of 26 years 
and cost upward of $200,000. Mr. Taylor has frequently 
acknowledged his indebtedness in this work to the pa- 
tience and courage of Mr. Sellers, who was then an old 
man and might have been expected to oppose radical 
change. It was he who made the work possible, however, 
and he supported Taylor unwaveringly in the face of 
constant protests. Mr. Sellers was a man of command 
ing presence, direct but gracious in Mnanner, who won and 
held the respect and loyalty of all about him. His judg- 
ment was almost unerring and he dominated each of the 
great establishments he built up. 


Dr. COLEMAN SELLERS 


The firm of William Sellers & Co. had another master 
mind in that of Dr. Coleman Sellers, a second cousin of 
William Sellers, whose portrait is shown in Fig. 4. 
Ile was born in Philadelphia in 1827, his father, Cole- 
man Sellers, being also an inventor and mechanic. Like 
Nasmyth he spent his school holidays in his father’s shop, 
which was at Cardington. In 1846, when he was 19 
years old, he went to Cincinnati and worked in the Globe 
Rolling Mill, operated by his elder brothers. In two years 
he became superintendent, and while there built the first 
locomotives for the Panama R.R. In 1851 he became 
foreman of the works of James and Jonathan Niles, who 
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were then in Cincinnati and building locomotives. Six 
years later he returned to Philadelphia, became chief 
engineer of William Sellers & Co., and remained with 
them for over thirty years, becoming a partner in 1873. 
During these years he designed a wide range of ma- 
chinery, which naturally covered much the same field as 
that of William Sellers, but his familiarity with locomo- 
tive work especially fitted him for the design of railway 
tools. His designs were original, correct, and refined. 
The Sellers coupling was his invention, and he did much 
to introduce the modern systems of power transmission. 

Dr. Sellers was a proficient physicist, an expert photog- 
rapher, telegrapher, microscopist and a professor in the 
Franklin Institute. his lectures drawing audiences of 3000 
people. Like William Sellers, he was a member of most 
of the great engineering and scientific societies here and 
abroad, and he was president of the American Society of 
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Mechanical Engineers, of which he was a charter member. 
lle was received with the createst distinction on his visits 
Lo Europe. Impaired health compelled his relinquishing 
regular work, and he resigned his position of engineer at 
William Sellers & Co. in 1886, being succeeded by his 
son, the present president of the company. His last great 
work was in connection with the power development of 
Niagara Falls. 


struction Co. and served on the commission which deter- 


Ile was engineer for the Cataract Con- 


mined the types of turbines and generators and _ the 
methods of power transmission finally adopted. Among 
the others on this commission were Lord Kelvin, Col. 
Turretini, the great Swiss en.ineer, and Prof. Unwin, 
and its report forms the foundation of modern large 
hydro-electrical work. William Sellers & Co. has a unique 
distinction among the builders of machine tools in having 
had the leadership of two such men as William and Cole- 
man Sellers. 
Wittiam B. BeMeNtr 

William B. Bement, the son of a Connecticut farmer 
and blacksmith, was born at Bradford, N. H., in 1817. 
(See Fig. 5.) His education was obtained in the district 
schools and in his father’s blacksmith shop. His me- 
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chanical aptitude was so clear that he was apprenticed to 
Moore & Colby, manufacturers of woolen and cotton 
machinery at Peterboro, N. H. His progress at first was 
rapid. Within two years he became foreman, and on the 
withdrawal of one of the partners was admitted into the 


firm. He continued there three vears, already giving 
much thought to machine tools, for which he saw the 


rising need. 

In 1840 he went to Manchester and entered the Amos- 
keag shop when it was just finished, remaining there two 
William A. 


From ther 


vears as a foreman and contractor under 
Burke, to whom we have referred elsewhere. 
Bement went to take charge of a shop for manufacturing 

Ind. Unfortunately, 
it was burned to the ground while Bement had von hack 
to New Hampshire 


turned with them he found himself without employment 


woolen machinery al Mishawaka, 


for his family. so that when he re- 


and with only ten dollars in hand. For the time being 


he worked as a blacksmith and gunsmith, and made an 
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engine lathe for himself in the s! the St. Joseph 


Iron Co., having received permission to use its tools In 


return for the use of his patterns to make a similar ma- 


chine for the company. Much of the work in making this 


hand. as there was no planer within a 
in 
ha 


him the charge ol 


lathe was done by 


thousand miles. St. Joseph Lron Co., as a result of 


his work, offered its shop ; to which 


he agreed provided the plant was enlarged and equipped 


with proper tools. This was done, but just as evervthing 


was completed this plant also burned down. Bement had 


plans for another shop ready the folloy lng day, went into 


the 
new shop was soon completed. 


necessary timber, and a 


three years, constructing a variety of machine tools, on 


the woods with others, cut 
remain | there 11 


of which was a gear cutter said te have been the first 
built in the West or used beyond Cleveland. 

He returned to New England as a contractor in the 
Lowell Machine Shop under W. A. Burke, 
there from the Amoskeag Mills in 1845. On 


Bement’s resourcefulness and skill in designing, 


who had gone 
account of 

surke in- 
duced him to relinquish his contracts and take charge of 
their designing, which he did for three years, his resi- 
dence at Lowell covering in all about six years. 
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Tue BeEMENT CoMPANIES 
In 1851 Elijah D. Marshall, 


business of engraving rolls for printing calicos, in 1848, 


who had established a 


and who had a small shop at 20th and Collowhill Streets, 
in Philadelphia, offered Bement a partnership. He moved 
io Philadelphia in 
Marshall and Gilbert A. Colby, a nephew, he be; 


September of that vear. and with 


in the 


manufacture of machine tools under the name of Mar- 
shall, Bement & Colby, thus starting only a vear or so 
ter Sellers. Marshall was a lan man, dignified and 
del erate in speech. Bement Was strong, vigoro e. a born 
designer, a remarkably rapid draftsman and had a ea- 
pacity for work rarely equaled. Co Was also a no 
considerable mechanical abilitv, with advanced business 
eas Their shop consisted of a single 1 e-store 
stone, whitewashed building, 40x90 ft. Their entire ma 
chine shop was on the first floor, with a 10x12-ft. room 
nm ¢ The engine, t] oiler and tl weksmith 
op were in small outbuildings Part o e second 
oor Was rented to an ! itor in I is SOMmMe- 
mes sed for cligious n nos ‘ rl floo 
vas used for engraving printu ’ iwiy tools were 
ew and crude: amone them wet -in ithe. w 
wooden bed and iron straps for ind a dS-in. x 14-ft 


planer, with ornate Doric uprights. Mar l and Col 
soon retired, the latter going to Niles, Mich here | 
Was Vel successful, James Do erty, an expert Toun- 
dryman, and George Thomas entered t firm, which 
wcame Bement & Dougherty, the plant being known as 


Works.” Mr Thor His ontril 


siderable capital, and a new shop and a 


uted 


foundry were 


the “Industrial con- 


built. 


\t th Same tine it nstalled a planer 10 ft wick by 
8 ft. high to plame work 45 ft. lone. a ve large too! for 
hat ‘ 
THE KEYNOTE OF SUCCESS 

Aft 1 few vears of strug e plan ) nto grow 

pidly and became at one time the largest of its kind in 
the eountry. Bement and Ss iy were among thre rst 
to oncentrate on too} ntuildimneg Ihe contined them- 
selves to work of the highest a Both made much 
heavier tools, as we ha said, than the New England 
builders, their only competitors, and wna short time had 
established ereat reputations ment relied tile on 
atent protection, trusting to qua 1 constant m 
rrovement Thomas retired from the partnership in 
PSG nd Do hert n IS 70 d Cla ce S. Bemen 
joined the firm. which became \W mn DB. Bement & Son 
John M. Shriglev became a partne n 18% William P 
Bement in 1879 and Frank Bemer n ISSS, 

Frederick B. Miles was an « lovee ¢ Bement aA 
Doughert vho estab shed a too MISTness nde thi 
name of Ferris & Miles, which afterw came tl 


Machine Tool Works. While head of thes rks. Miles 
creatly improved the steam ha hie particula its valve 
mechanism. and many details of what is known as the 
Bement hammer were invented by Miles In I885 the 


Machine lool Works consol lated with Will Bement 


i 1h 
& Son. forming the Bement-Miles Co. Mr. Miles was an 


accomplished engineer and designer, with the unusual 
equipment of six languages at his comma! d. an asset ol 
value in the firm’s forelgn husiness William Bement. 
Sr.. died in 1897, and in 1900 the business became a part 


Mr. Miles retired at that 


in th 


of the Niles-Bement-Pond Co 
been 


time and has not since active business, 








1082 AMERICAN 


OTHER NOTABLE MECHANICS 

Although Bement and Sellers contributed more to the 
art of tool building than any of the Philadelphia me- 
chanics, some of the others ought to be mentioned. Mat- 
thias W. Baldwin, a native of New Jersey, began as a 
jeweler’s apprentice. In partnership with David H. 
Mason he began making bookbinders’ tools, to which he 
added, in 1822, the engraving of rolls for printing cotton 
goods and later for bank notes. From the invention and 
manufacture of a variety of tools used in that business 
they were led gradually into the machine business, the 
building of hydraulic presses, calendar rolls, steam en- 
gines, and finally locomotives. In 1830 Baldwin built a 
model locomotive for the Peale Museum, which led to an 
order from the Philadelphia & Germantown R.R. for an 
engine which was completed in 1852. An advertisement 
of that date savs: “The locomotive engine built by Mr. 
M. W. Baldwin, of this city, will depart daily, when the 
weather is fair, with a train of passenger cars. On rain\ 
davs horses will be attached in the place of the locomo- 
tive, 

From this beginning has sprung the Baldwin Locomo- 
tive Works, which employs, when full, 19,000 men. In 
1834 they built 5 locomotives; in 1835, 14; in 1836, 40. 
Their 1000th locomotive was built in 1861; the 5000th in 
1880, and the 40,000th in 1913. These works have, of 
course, greatly influenced tool makers. From the begin- 
ning both Bement and Sellers specialized on railway ma- 
chinery, and they have alwavs built a heavier class of tools 
than those manufactured in New England. 

The Southwark Foundry was established in 1836, first 
as a foundry only, but a large machine shop was soon 
added. The owners were S. V. Merrick, who became the 
first president of the Pennsylvania R.R. Co., and John 
Henry Towne, who was the engineering partner. The 
firm designed and built steam engines and other heavy 
machinery, and introduced the steam hammer into th 
United States under arrangement with James Nasmyth. 
From the designs of Capt. John Ericeson they built the 
engines for the “Princeton,” the first American man-ol- 
war propelled by a screw, and later were identified with 
the Porter-Allen steam engine. Mr. Towne withdrew 
from the firm about 1818, and the firm name became 
successively Merrick & Son, Merrick & Sons, Henry G. 
Morris, and finally the Southwark Foundry & Machine Co. 

I. P. Morris & Co. came from Levi Morris & Co., found- 
ed in 1828, and for many years were engaged in a similar 
work. In 1862 J. H. Towne. above referred to, was 
admitted to the firm as the engineering partner, and the 
firm name then became I. P. Morris, Towne & Co. At 
Mr. Towne’s withdrawal, about 1869, the firm name was 
restored to its original form, I. P. Morris & Co. It is 
now a department of the Cramp Shipbuilding Co. Dur- 
ing the Civil War the works were occupied largely in 
building engines and boilers for government vessels, and 
blast-furnace and sugar-mill) machinery. During this 
period Henry I. ‘Towne, son of d. H. ‘Towne, entered th 
works as an apprentice, served in the drawing room and 
shops, and finally was placed in charge of the erection 
of the engines, boilers, ete., built at the navy vards of 
Boston and Kitterv for two of the double-turreted mon- 
itors. Returning to Philadelphia, he was made assistant 
superintendent of the works. 

J. H. Tewne was a mechanical engineer of eminence 
in his dav, whose work as a designer showed unusual 
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thoroughness and finish, He was a warm friend and 
admirer of both William and Coleman Sellers, and through 
his influence, Henry R. Towne was at one time a student 
apprentice in the shops of William Sellers & Co., ac- 
quiring there an experience which had a marked influence 
on his future work. Both of the firms with which J. H. 
Towne was connected built machine tools for themselves 
and for others, especially the heavier and larger kinds, 
and thus were among the early tool builders. I. P. Mor- 
ris & Co., about 1860, designed and built for their own 
use what was then the largest vertical boring mill in 
this country. 

The Yale & Towne Manufacturing Co., of Stamford, 
Conn., is a descendant of these Philadelphia companies. 
It was organized in October, 1868, by Linus Yale, Jr., 
and Henry R. Towne, who were brought together by 
William Sellers. Mr. Yale died in the following De- 
cember. This company, under the direction and contro! 
of Mr. Towne, has had a wide influence on the products 
and processes of manufacture of the lock and hardware 
industry in this country. While the products of the Yale 
& ‘Towne Manufacturing Co. have always consisted chiefly 
of locks and related articles, they have added, since 1876, 
the manufacture of chain blocks, electric hoists, and, dur- 
ing a considerable period, two lines of tool building, 
namely, cranes and testing machines. This company was 
the pioneer among the crane builders of this country, or- 
ganizing a department for this purpose as early as 1878, 
end developing a large business in this field, which was 
sold in 1894 to the Brown Hoisting Machine Co., of 


Cleveland, Ohio. The building of testing machines was. 


undertaken in 1882 to utilize the brilliant inventions of 
A. H. Emery, and was continued until 1887, when this 
business was sold to William Sellers & Co. for the same 
reason that the crane business was sold, namely, that both 
were incongruous with the other and principal products. 


SUMMARY 


In summary of this and the previous articles on Ameri- 
can mechanics, it may be said that the interchangeable 
svstem of manufacture, with the tools characteristic of 
that svstem. were developed in New England by Eli Whit- 
ney and other gunmakers between 1800 and about 1860. 
Most of the general machine tools originated in England. 
Their manufacture in the United States may be divided 
into four fairly distinet periods, which happen to be of 
nearly equal length: the first, that of the beginnings from 
1790 to about 1825, when the first tools were developed 
te manufacture textile machinery in and about Pawtucket, 
R. I.: the second, the widening of the field from 1825 to 
1850, when tool building centered about Worcester and 
central Massachusetts; the third, the improvement of 
lesign and construction, from 1850 to about 1880, under 
the leadership of such men as Sellers and Bement: and 
finally, the spread to Cleveland, Cincinnati and the West, 
from 1880 onward. 

Space will not permit us to take up the last period in 
these articles, but it is hoped to put the material that 


has heen brought out into book form, and there it will be 


possible to trace the spread of tool building Westward. 
Dun’s International Review for November lists the foreign- 
built ships admitted to American register in accordance with 
the Act of Aug. 18, 1914. The total is 78 vessels, with a total 
tonnage of 272,548 tons Of this amount 238,263 tons 


ross 


were of British registry, 26,069 German, and 821 Belgian 
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Two Simple, Inexpensive Home- 
Made Press Guards 


SPECIAL CORRESPONDENCE 


In Fig. 1 is shown how a stock spring, costing about 
2¢., and placed between the stripping plate and the head, 
prevents the operator from getting his fingers between 
the punch and the stripping plate. By having different 
shapes and sizes of springs, this guard is adaptable to 





numerous jobs of a similar nature. 

Another guard, which is of perforated metal, is shown 
in Fig. 2. This is bent U-shape. In the front there 
is an opening fitted with a sheet of celluloid to admit 


light and make the work visible to the operator. This 
guard is especially efficient for sheet-metal stampings, as 
it is open at the bottom just enough to admit the sheet 
metal without allowing the operator's fingers to get be- 
tween die and punch. 

These two guards will not, of course, answer for all 
jobs, but they will work where two “hand-operating 
guards fail.” 
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Fic. 1. A Stupete Spring Guarp ror Puncu 
Both guards originated with Mr. Zube, foreman of 
the press department of the Pierce Arrow Motor Car 
Co., Buffalo, N. Y. 
Cutting Threads on a Miller 
Rapidly 
By Eruan VIALL 
: A fixture used on a miller for the rapid cutting of 
: worms, coarse-pitch threads or similar Work Is shown 1! 
: . , alles : . 
4 the accompanying illustration. This device is used in 


the shop of the Mueller Machine Tool Co., Cincinnati, 
Ohio. Examples of the work done are shown at A, B, 
C and D. 
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The cutter 
spindle. The work to be threaded is placed at # on th 
end of the spindle F’, 
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This spindle is threaded the correct 
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Ist) 
With the work and the cutter 
» operator simply turns the har 
ad. Other Cs threads n 
ne a spindle at nut t ead 
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Convenient Straightening 
Benches 


By EK. A. THANTON 


Two convenient straightening benches close to the pipe 
and shaft racks are shown in the illustration. ‘These 
are in use in the shop of the Sullivan Machinery Co., 
Chicago, Ill. Lathe legs are used, to the top of which are 
bolted two pieces of 'T-iron as ways, or track, for the roller 





STRAIGHTENING BENCHES 


guides and straightening truck. The straightening press 
on the rear bench is vertical and is used for a light class 
of bending. In addition to the large handwheel, the front 
press has a ratchet attachment on the screw, into which 
a long handle may be inserted to increase the leverage 
on heavy bends. 

This type of bench represents a small investment and 
when available is used to a greater extent than is usually 
‘xpected, 

cs 
Special Form of Inexpensive 
Beam Compass 
By -E. D. SHerMan 


The accompanying illustration shows the construction 
of an inexpensive pair of beam compasses. The chucks 
A are taken from chuck lead pencils. The heads B are 
made from brass and turned at £ to fit the chucks, being 
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An INEXPENSIVE BEAM Compass 


sweated in place. The bar C is made of drill rod with a 
flat F milled or ground upon it. The thumb-screws D 
may be used or milled-head screws may be substituted if 


desired. 
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Through the Inspector’s 
Gage 
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When a new employee is engaged there is at once a 
new workmen and a new man to be dealt with. 


. 


Wherever the application of direct electric motor-drive 
results in increased output, due to qualities inherent in 
the motor, then the direct motor-drive is in order. 


A pair of goggles cost from $1 to $2; they may save 
an eye or two eyes that cannot be valued in money, but 
which may cost in idemnity from $500 to $5000, or even 
more. 


* 


Every workman is capable of some good work, and the 
superintendent who cannot find the right work for each 
man in an organization is falling short of performing his 
full duty. 

* * * 


If a machine looks as if it had just stopped in on the 
way to the junk heap it will not get the same.care that 
makes the other kind of machine last until its design is 
antiquated. 

* * & 


The value of the modulus of elasticity of cast aluminum 
has been found to vary with the load applied, ranging be- 
tween 3,000,000 and 10,000,000 Ib. per sq.in., and to be 
constant for tension and for compression. 

x * * 


Efficiency in design means a machine in which every 
part can be made in the quickest and most accurate way 
by the least skilled men; a machine which will sell itself 
with the minimum of boosting and which will produce 
the maximum of accurate work in the factory where it, 
in turn, will be operated by the cheapest man the owner 
dares to put on the job. 


* aK 


The foundation of all boxing is a platform made of 
two skids about the size that experience has shown to be 
suitable for shipping by local freight. Across these skids 
the boarding is laid and on that enough cross-pieces to 
distribute the weight of the body of the machine. The 
machine is then placed on the eross-pieces and bolted 
solidly ; the small parts are packed around it and secured 
to the platform and to the body of the machine. The 
sides and ends are then put on and braced lightly to the 
body of the machine. Lastly, the top is adjusted. 


* * K 


In order to reduce the loss from rejections, the first step 
is the careful determination of limits and requirements, 
in order that rejections may not be made for apparent 
defects which would in no way affect the service-ability 
or appearance of an article. Another precaution, which 
should be taken in the case of articles requiring many op- 
erations, is that of inspecting during the course of manu- 
facture rather than after the final operation. In this way 
some defects may be caught in time to be remedied, while 
in other cases the articles can be thrown out at once, thus 


saving the expense of the remaining operations. 
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An Adjustable Boring Tool 


The illustrations show the application of an adjustable 
boring tool in the shop of the Auliman Taylor Machin 
ery Co.. Mansfield, Olio. 

The tool is shown in Fig. 1 
cinnati miller, and is being used in 


No. 2 Ci 

making a plate jig 
for the crank case of a large tractor gas engine. The en 
tire work on the jig was done by this tool. With the tool 


attached to a 














2. BORING ON A 
Dritt Press 


As USED ON A Mia. 
MILLER 


Fia. 1. 


i. Ili. uncle rs 


inserted in the end of the bar and set 
the 


ished to size. 


holes were roughly bored, and afterward fin 


The work was done quickly and accurately 


In Fig. 2 is shown the tool attached to a drill press and 


at work on a large hole in a cast-iron jig. By puttin 
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BORING Too! 


Fig. 3. AN 


ADJUSTABLE 


a handwheel on the square d 


faced off. At the rear ol 
the bars which wer 
The tool 


] ; 
end Of thre 


scTew, the boss Wi 


] ; 
the jig May be seen some oO 


his tool. 


used with 1 


is shown in detail in Fig. 3. 


The shank A 


Is made of carbon tool steel cround 10 SIZ orcet 
into the body B of the tool, which is made of machinery 


steel. The body was finished to size on the niller before 
issembling,. the hoss on the ba k being turned Ill ASSE mbl 


The plate was fitted to the end and serewed into place. 
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Letters from Practical Men 
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LL TUVALU UULUULE EPC GL LLL 1 | TO wim 
he slid l blo iv j Is Thade Of steel and is Two ‘ 
Ith. [). s >. tapped holes k ior the moril Dit's Ths 
object in having two bars is to make t ensier [or the op 


different-sized holes. 
with a Y-in. 20 8. A. E. 


dial G is graduated with a divid 


erator in 
The screw F is 


Standard thread and th 


threaded 


ng head into 50 parts, giving an adjustment up to 0.001 


Myrrs 


Forging Dies for Pointed Work 


A number ol the pointed shown in Fig. 1 were 


led re 


neeadecd 


pic Cs 
mild machinery 


le neths lo 


cently. These were made of 


bars 24 n In diameter, cut into 


stee] 





enough to have two points. Qne end of each bar wa 
pointed under the steam hammer, as shown in Fig. 2 
This was put ba nto the furnace, and, having bee 
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Qne end of each bar ha | en ported. the ba 
t \ < rey HIST dl i! 17 “eo ‘ ( te 
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rest Cs | i 7 il price | i it steel 16 I 
th and & in. in diameter, turned and bored to re 
CVE ‘ erts 2B. These inserts were made of two piece 
soft steel 14 in. | Gi ind 3 thi bolted 
1 etner ear their outer « | ) y-ihh. bolts, one 
at ¢ h end I) this orm tlre a | el to 4, 
| t} length | 
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tween the bolts, to form a press fit in the bored recess in 
the piece A. 
pieces B being shaped out on their flat side, as shown in 
Fig. 4, so as to conform to the shape indicated in Fig. 1. 
They were then pressed into the recess in the piece A. 
Over 200 forgings were made in these dies and, as the 
forging men said, “they were hardly more than touched.” 
Mancoum TLarp. 
Paterson, N. J. 


A Brazing Furnace 


The illustration shows a brazing furnace which has 


viven good satisfaction. The furnace is made of ;5-in. 
sheet steel and is of box construction, but without a top. 
The sides are cut out oly, in. square al the top center, as 
shown. This box is lined with firebrick, and covering 
the firebrick is a small amount of fire lay, enough to hold 
place, 


the bricks in The supporting framework is made 


of WYxtlo-in. ar ‘le irons, each one made out of a single 
prece of iron. Qne side of the lee of the angle is cut 
out at 90 deg. for bending at a right angle. 

The table B is a sheet of iron or steel yx 16X60 in. ane 


is fastened to the angle irons running 


lengthwise 0 the ta ile ny means of 
countersunk 14-in. diameter bolts. As 
these bolts are countersunk the result 
vives a better appearance as well as al 
lowing the box, or furnace, to rest 
flat on the table. It is made more 
rigid by means of a Yg-in. plate ¢ 
placed diagonally across the supports, 
and also by a %g-in. wrought-iron rod 


through the wrought-iron 


) passing 
pipes at each end of the table and there 


fastened with nut 





The oil Tle he supplied to the pipe 
either by gravity from an overhead 
tank, or by pressure from oil lines sit 

ited around the shop. 

The flame is regulated by the two angle valves PF. The 


ur G@ is connected to the shop air-line or to a locomotive 


Vv means of an air-hose coupling 
This furnace is 


to 414 In. 


capable of bra Ing copper pipe of Tron 
diameter, 
Joseri WK. LONG. 


Re HOovVa, he Hl 


Drawing-Imstrument Nut Stop 


ln making a quick change in the setting of a drafting 
ustrument controlled by a nut, the usual method is to 
“spin” the nut. This procedure often causes the nut to 
be spun off the end of the screw. A way in which this 
copper wire wound around the end of the serew serves 
this purpose much better thar 


mtterine the threads: 


ad ae 
a 


= ee oi 
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DRAWING-INSTRUMENT NUT Nrop 


They were then cut the proper length, the 
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the wire may easily be removed when one desires to 
take off the nut. 
N. G. Hurst. 
New York, N. Y. 
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Fixture for Boring Long-Hub 
Flanged Spur Gears 

The fixture illustrated in Fig. 1 was designed to pro- 

large turret lathe 

quicker than was possible with the regular chuck which 


duce accurate finished gears on a 
had been fitted with special jaws and clamps. 

This gear being so long and of cast steel, it was hard 
to bore accurately in relation to the flange and teeth. 
A to fit the faceplate 
the lathe, and is provided with the bushing B to fit 


The fixture has a finished boss 
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the pilot of the turret boring bars, thus making the 
xture and bars accurate in relation to each other. 
The back of the fixture is provided with a taper ring 
(’ of case-hardened steel and produced an accurate center 
ine device for the flange of the gear ly holding it central 
with its outside diameter. 


The gear is driven by three large adjusting screws )) 


A 
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Ture FIXTURE 
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The gear being so long and heavy for fast and heavy 
cuts, it was necessary to make the fixture exceptionally 
heavy and well ribbed. To further prevent chatter and 


vibration its outer end is run in the special adjustable 


rest EF, 
The outer end of the fixture was bored to suit a steel 
ring F, which ring being finished taper and provided with 


of e\l, 
I9%65 ecceuwceoe > : LON om 
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Fig. 2. Tue Gear To Be MAcHINED 


three slotted flanges gives a quick means of chucking the 
outer end of the gear central with outside of the teeth, 
and thus gives greater driving power, and relieves some 
of the strain on the driving screws. The flanges on the 
steel ring are slotted on the same radius as the studs, 
therefore it is a simple matte r to remove or replace th 
ring by loosening or tightening the stud nuts and giving 
the ring a slight turn to engage or disengage on the studs. 

The illustration of the gear, Fig. 2, give a better idea 
of its design and probable difficulties to machine when 
it 


ends of the hub, that the hub finishes 19 


s understood that the gear and flange are at extrem 


* in. lo 


and is bored lor 6 In. and r in. at alternate ends 


M \V. WYysona, 
lia Porte, Ind. 
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A Simple Apparatus for Send- 
ing Thin Tubing 
The tool illustrated will be of use to those who have oi 
casion to make bends in thin metal tubes and who do 1 
wish to take the time to fill them with materia! to pre 
vent distortion when bending. 





Guide 
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A Srvpte Apparatus ror Benpinec Tuin TuBine 


It consists of the grooved disk A, which may be ro 
tated about its center by means of the handle B. The 
clamp C is attached to the disk and is arranged to grasp 
firmly the tubing D, which is to be bent. The plug £ 
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is inserted the tube before the latter is placed in the 
machine and afterwards is adjusted by the rod F’ so that 
its end will come exactly at the point of tangency of the 
bends. ‘The slide G@ is arranged to support the exterior 
wall of the tube as it passes over the plug. 

The action of this tool is simple and quick, and the 
bends produced by it are not distorted 

JoUN Herbert. 


New York, N. Y. 


A Straddle-Milling Fixture 


In Fig. 1 js shown a rapid-mil xture for stradd 
! Hhing thre Doss Of The racket OW! 1! i %. Thy 


lots for the clamps at A, in Fig. 1, are cored in the cast 


ing to avoid machine work 
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Cutting Spiral Type Slots on 
the Planer 


The illustrations show a very simple and inexpensive 
fixture for planing spiral type slots in rotary printing- 
press cylinders. This equipment was made in our fac- 
tory al little cost. and we find we can cut the slots with 
it at about one-half the cost of milling them on a uni- 
versal milling machine, 

The headstocks A are of cast iron and are of such sim- 
ple construction that no description 
The 5-pitch 


rack B is held in position parallel 


of them need be viven. 


with the table by means of three cast- 
iron brackets (. The 27-tooth pinion 


HB, which runs along the rack, is keyed 
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Die Mold for Connecting-Rod 
Linings 

The illustration shows a die mold for casting linings 
for a small connecting-rod. The base plate A is made of 
cast iron and the half arbor B of machinery steel. This 
latter is located by means of the six dowel pins C and 
held by the two fillister-head screws D. The center block 
E is located by the two dowels F. 

Between the center block and the half arbor is left 


THRUST 
COLLAR 






THRUST BALL 
BEARINGS 








to the shaft F, as is also the 12-tooth, 





§-pitch, spiral pinion G, which oper- 





! 


ates the 48-tooth, 6 pitch, spiral gear 
IT. 

The index plate J is keyed to the \ 
arbor J and has holes corresponding 
with the number of slots to be cut, 
drilled in the outer edge or = rim. 
These hotles 
in the spiral gear //, and the two 
studs AU are used to hold the plate 


coincide with two holes 


and gear in proper position. Upon completing a slot, 
the operator removes the studs, turns the spiral gear over 
to the next space in the index plate, replaces the studs 
and proceeds as before. 

There being approximately 54 teeth in the 35-in. rack, 
it follows that the 27-tooth pinion # will make two rev- 


olutions in traveling 33 in.: this transmitted to the arbor 
J by means of the + to 1-ratio spiral gears will revolve 
the cylinder one-half turn in traveling its length of 


oo-IN. 
Euusworti L. LAKE. 


‘ Joseph, \ich. 
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Curring Sprrat Tyee Siots oN THE PLANER 


a space ol the proportion that it is desired to make the 
lining. The molten metal is poured through the taper 
hole G, and when sufficient to make the part has been ad 
mitted, the slide #7 is pushed over. ‘The amount of travel 
of this slide is controlled with the two pins J, 

The die is fitted with the three wooden handles K, by 
means of which the top may be taken off when the cast- 
The upper part of the mold 
thus enabling the die 


ing Is ready to be removed. 

is located with the four dowels 4, 

to he placed conveniently In its correct position. 
Titeopore H. HermMannson, 


Pittsburgh, Penn. 
x 


The 250-ton floating crane “Ajax,” one of the powerful 
pair ot cranes ordered from Germany as part of the perma- 
nent canal equipment, was placed in service recently, when it 
removed the remainder of the hull of the steel drill barge 
Teredo” from the canal channel in Culebra Cut, near Gold 
Hill The “Teredo” was sunk at the base of Cucaracha ‘slid¢ 
by a premature explosion of dynamite on July 20. The hulk 
was later cut in pieces and the smaller pieces were taken out 
of the channel, but two pieces, weighing about 50 tons each, 
were too large to be swung out of the water by the floating 
cranes then in service. They were handled by the “Ajax” 
without difficulty. One of the pieces had become, by reason 
of a shift in the channel resulting from recent slide move- 
ments, a menace to navigation, and its removal has simplified 
the handling of vessels through this section In order to 
expedite the completion of the “Ajax” for the removal of the 
“Teredo,” the cast-iron counterweights, weighing $0 tons, 
were placed on the spindle carriage while the crane was in 
dry dock, by means of a locomotive crane operating from the 


lock wall 


| 
J+ G =e, 
Iz . pe SRANANN Kt & } 
Ss 






st j-~-$, ASA 
‘ . 4+}-- i+ ri 114 lt i fi 
a PDE 4 I 
4 od A 
: >B\\. 
— — othr THE cal Ah . 
ee 


N ‘ 
is ah 


Section X-X 





AM MACHINIST 


Din Montp ror ConnectTiInae-Rop LININGS 








peer sete 


AR el ena en Ou 


_— 


NIE 2 wc denn 











December 17, 1914 AMERICAN MACHINIST 1089 


SC TOT TMT TILL ELLUM LULL LULL DAVUNUDOYUOALUASAOANASUOODU DAD AAUSRAU AAD EUAALU AAA GAN POUL ul WELL All WINN | ! PUTO CLC 






Ail 





[| MMe HdNNNUUANNRNNAUUUNENUADOUOUNANOOQUUUNONNONUUNONLUUUUHNNNIINEY jit 


The Relation of Bolt Tension § chanics was asked to select his \ ind then 1 
to Wrench Pull : a iting ) yt gata prem * aps 
e resu ! oad oO | ) \ vi { wh ma 


The article by James F. Hobart on p. 841 is of more repeated the test three times for eve e of bolt. a 


than passing interest, because it shows very clearly that each had a helper on the 1l-in. and 114 ' The siz 
small screw fastenings may be, and in general are, sub of wrenches used were 10 or 12 in. on the ™%4-in. bolts up 
jected to a stress greater than the elastic limit and ma to IS and 22 In. on the 11, volt |" on sults were 
in many cases, be stressed dangerously near the breaking rather discordant. as could be expected: but the loads 
point. At the best, small screw fastenings have but a the different tests were rather more uniform, as well 
slight margin of safety for supporting any load over higher, with the faced nuts and washers. The gene 
and above that due to setting up. This is generally reco result indicates that the initial load due to screwil 
nized by the fact that bolts smaller than Y% in. diamete or a tight joint varies about as the diameter of the bolt 
are not used to any extent for work where the nut must that is. a machanie will eraduate the pull on the wrenel 
be set up hard, as in steam joints, or where any extra in about that ratic It als that the load produced 
load over and above that due to screwing up must be mav be estimated at 16.000 Ib. pe of diameter « 


sustained. lt. oF 
As Mr. Hobart’s article clearly points out, computatior 


f 
— 


for strength are of little or no value in proportion. n which P is the initial loa moun due to screw] 
small screw fastenings, since the “personal equation” is up, ane the nominal (outside) diameter of the ser 
of so much greater Importance Screw fastenings less thread in inches. This value of 7’ is rat r above the a 
than 34 in. in diameter can be pulled apart by the or erage for the tests: but it derably below the max 
nary mechanic without great effort and, therefore, the mum, and it is probably not excess of the load which 
actual stress that may be induced simply by screwn may reasonably be expectes making a tight joint 
indeterminate and may be anything between zero and thy If P be divided by the cross-sectional area at the root 
breaking stress. the threa ‘ ti { { tr Tree ‘ 
In his experiments Mr. Hobart found that a lh, Laines | ! I t 1 t thread of s) 
bolt could be loaded up to 5000 Ib. without rupture. The rews about O.S ) equation (1) throu 
area of such a bolt at the root of the thread is 0.126 sq T(VU.O 
or about on elehth ol a square neh. so that the stre 0) j ec om :, ut 
due to this load is about 40,000 Ib. per sq.in. The bolt « SOOM 
not break, but it was undoubtedly stressed beyond the ela / HN. (Y 
tic limit and permanently elongated. This actio | | 
reason Why small screw fastenings do not fail more fr a : , : 7 
quently. Thev are. without doubt. often stressed bevo preg. “pga a | b | 
the elastic limit. but permanent elongation relieves 
high stress to some extent, though repeated app ati 
of this sort will soon cause rupture in accordance Capel 
the well known laws of elasticit t follows that lo I ” ' 
bolts are less lable to rupture than short bolts of 1 ; Aer 
same diameter, since the elongati proportional t t : 
leneth. It should also be noted that the 
wlt in cutting the thre more su it 
ture than almost a other ‘ mel 
Mr. Hobart’s effort to evaluate t personal eq 
is so interesting and his results ce ire so close 
some experiments uct it Cor (7) 
the latter ma ve Worth des 
Some veal rr Hi. b P \| 
hine Desig Sible ( ( ( nell | ‘ t 
certo to luate the ers quath I 
me uneter and less. To quote his p T lt oy. Ws 
I") ‘ r ts. ray ‘ LY, | ’ | () 
“4 0 rie ts S } L ‘ | 
~ rNh< 4 wit + ad ¢t ‘ te j 
the Washers faced ¢ A bolt laces na test | ~ Nf () Be 
! so that the anial ) 0) t could ‘ { Olja Q.? { 
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varies from 0.5 W for %-in. threads to 0.48 W for 1-in. 
threads. 

In Mr. Hobart’s first experiments, P was found to 
be equal to 0.4 W for the 1%4-in. bolt tested. In his sec- 
ond experiment on the 13-thread bolt, P equals 0.53 W, 
which is a remarkably close agreement with the forego- 
ing theoretical deductions. The lower value for the 12- 
thread bolt is to be expected, because of the difference in 
the characteristics of the rubbing surfaces under the nut. 

According to Mr. Hobart’s experiments, as shown on 
his Fig. 3, the breaking load (60,000 lb.) would be ap- 
plied to the 12-thread bolt when the operator was exert- 
ing about 80 Ib. pull at 10-in. radius or when P = 160 d. 
Mr. Barr, experimenting with bolts under the same condi- 
tions as Mr. Hobart’s 12-thread bolt, found that the in- 
itial stress in 14-in. bolts due to screwing up was often 
dangerously near the breaking point and that the pull is 
applied by the average operator at a radius of about 15 
diameters and was equal to 176 d in pounds. For 4-in. 
bolts this would correspond to a pull of 132 d at a radius 
of 10 in., as in Mr. Hobart’s work, and coincides remark- 
ably with his value considering the conditions of the case. 

Mr. Hobart’s comments on the efficiency of these small 
screws is interesting and should be noted. Theoretically, 
the 12-thread screw should have a slightly higher efficiency 
than the 13-thread screw, everything else being equal. The 
theoretical equation for screw efficiency shows that the 
efficiency increases as the pitch increases until the thread 
angle reaches 45 deg., approximately, when it decreases 
again. Screws of this maximum pitch may have an effi- 
ciency as high as 90 per cent., but for the low pitches used 
in screw fastenings, the efficiency at best will not be much 
above 10 per cent. and in most cases will be below this 
figure. This characteristic, which may seem at first sight 
to be a defect, is really of great advantage. This low 
efficiency no doubt saves many small bolts from being 
broken in screwing up, and it is of value in preventing the 
nut from unscrewing or the screw from “overhauling.” 

The points noted above are important ones, not fully 
appreciated by many designers. Screw fastenings, below 
1 in. diameter, are easily set up by hand so as to induce 
a high stress. If an additional load is to be borne when 
the machine is put in operation, the design of these 
small fastenings should be carefully scrutinized. 
DextTer S. KIMBALL. 


Ithaca, N. Y. 


Referring to Mr. Hobart’s article on “The Relation of 
Bolt Tension to Wrench Pull,” p. S41, the following is 
a computation for the coefficient of friction based on his 


observations. Let y coefiicient of friction between 
thread and nut, Y, coefficient of friction between cross 
bar and nut, r, friction radius of nut on crossbar, 
dm mean diameter of thread, rm mean radius of 


thread, s pitch of thread, W load, P horizontal 
force applied at the mean radius of the thread which will 
move the nut. Then (Kimball & Barr’s Machine Design, 
p. 162), 

s+ Lliyzdm 


Wre 
zd m ] ‘a | 5 ¥y x + 4 ’ 


Prm = Wrm 

Substituting in this formula on the assumption that 

y y,, since the normal pressures are approximately 
the same by computation, and assuming that 
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flats of nut + diameter of thread 
4 


a value of about 0.18 for y is obtained for a point on the 
curve at 2500 lb. loading, and this is a low figure for un- 
lubricated surfaces, which leads me to believe that any 
deductions from this test for use under conditions of un- 
lubricated, or dry, contact between bolt and nut are apt to 
be misleading. 

Prof. Kingsbury’s tests on the friction of screw threads, 
reported in the Transactions of American Society of 
Mechanical Engineers, Vol. XVII, indicate that with 
lard-oil lubrication the coefficient may have a mean value 
of 0.11 for pressures up to 14,000 lb. per sq.in., and for 
dry contact it should be assumed at from 0.3 to O-4. 
With 2500 lb. load, the pressure is about 5500 lb. Another 
evidence of the probability that the oil was not well re- 
moved from the threads in these tests is the fact that the 
plotted curve is a straight line, indicating a constant co- 
efficient for varying loads, and this condition corresponds 
to that of lubricated, rather than of unlubricated, sur- 
faces. If it is true that the full line in Mr. Hobart’s dia- 
gram represents lubricated, or partly lubricated, contact, 
then it is easy to explain why the broken line is higher. 
since, as he says, the bolt was probably stretched in the 
first test and when a new nut was substituted there was 
binding in the threads. 


rc = 


D. G. GREENMAN. 
Kast Lansing, Mich. 


x= 


What Use Has a Machinist for 
Algebra? 


I use the above heading because articles have appeared 
under it from various of your correspondents. But how 
a machinist with any kind of a head on him wants even 
a pencil and paper to solve either of the two problems 
given on page 913, is more than I can understand. 

Take the first—if two gears are 10 in. between centers, 
and one is twice the size of the other, what must their sizes 
be? Ten inches divided into thirds is 314 in., so the 
radius of the smaller gear must be 314 in. and that of 
the larger 624 in., or 624 in. diameter for the smaller 
gear and 1314 in. for the larger. And if the fellow knows 
anything at all about gearing, he will know that he can 
use only diametrical gears divisible by three; that is, 3, 
6, 9, 12, etc., pitch gears. 

For the second problem, if he knows the radius of the 
three gears—-which he must know to do anything with it 
he simply sets his compasses to equal the radius of the 
driver and the intermediate gears, and strikes a piece of 
a circle about where the intermediate center will come. 
Ile then strikes another circle at the combined radius of 
the intermediate and the driver gears. Where these circles 
cross will be the point sought. 

Comparing this with the algebraic solution reminds 
me of what Professor Anthony told me 40 years ago, 
“There is no problem that can be solved by algebra that 
cannot be solved graphically.” 

No doubt the solution given by James Adams on the 
page referred to will appear simple and interesting to 
the mathematician—but is it worth while to bother the 
machinist with it? 

JoHN E. SWEEr. 

Syracuse, N. Y. 
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The prediction was freely made, soon after the out 
break of the European War, that the 
would bring the greatest volume of exports of machine 
tools that this country 
Two sources for this increase were foreseen 


ensuing months 


has ever seen in a like period. 
the one the 
warring nations, the other the rest of the world shut off 
from usual markets. A few statistics are now available 
that begin to show the soundness of these forecasts. 
The export figures on metal-working machinery for 
August, September and October are not available for 
the entire country but are for the port of New York. 
Their delay in publication has been due to the recent 
Department, to the effect that 


ship manifests must be kept secret for thirty days after 


ruling of the Treasury 


August and September were lean 
months, falling much below the average for the 
But the month of 
October was different, and the exports of metal-working 


the ships have cleared. 
fiscal 


vear, July, 1913, through June, 1914. 


machinery reached a total which so far as can be deter 
mined has never before been equaled in our history. The 
amounts for these three months are: August $183,594, 
September $451,714 and October $1,966,414. 

In round numbers, $2,000,000 worth of metal-work 
ing machinery was shipped from the port of New York 
during the month of October. There is reason to believe 
that this total was very much exceeded during the month 
of November, but statistics will not be available on this 
point until after Jan. 1, 1915. 

Nearly all of this machinery was taken by the great 
nations that are at war. If we assume that the shipments 
to Denmark were intended for Germany, which is un 
doubtedly a fact, England, 
took to the value of $1,805,350. 


England $765,290, Russia $682,742, 


Russia, France and Germany 
The amount in details 
ire: France $251, 
244 and Denmark (Germany) $106,074. 

Although the port of New York sends forth the greate1 
part of such exports, it by no means handles all. Th 
total from the United States for the 
1913, through June, 1914, was nearly $15,000,000, while 


fiscal year, July 
the monthly average from New York was a little less tha 
$1,000,000. the 

of November is almost exactly double this average. 


month 
These 


acts point to a possible United States export business 


The high level how reached in 


n metal-working machinery for the 
of from $20.000.000 to $25,000,000. 


present fiscal vear 


The Reserve Bank and the 
Machine-Tool Industry 


Just now everyone has high hopes that the new bank 
ing system is going to work wonders for the business in 
It probably will, but it will take time. No one 
S going to be called up on the telephone and asked if ln 


+ 


erests. 


dollars 


line anyway. 


thousand n his 
jusiIness—not in the machine-tool What it 
may do and what will justify its existence is to make col- 


cannot few 


} 


use a 


more money 


ections possible. 


Mn | | WW 

Suppose there were just three men in the world, Tom, 
Dick and Harry, the old standbys. 
ten dollars to the next one in order, and that the 


Suppose each owed 
| entire 
circulating medium of the world was a five-dollar bill and 
had it. Now no matter property eacl! 
there all the dis 


charged except for that bill to go around the circle twice 


‘Tom how much 


had, indebtedness could be 


Ss ho Way 


and come back where it was at the beginning. 
This that 


There has not enough to pay 


country has been in condition for years 


our bills with, 


been Money 
We have worked the 
limit and still there 


There is property enough, but we 


beg ause someone else Was using If. 
earing-house scheme to its absolute 
is not money enough 


are Too big to barter. The man that wants to sell machine 


tools to a locomotive shop has no need of locomotives, and 
they are not readily reducible to small change. 

What is expected of the new banking law is that it will 
make it easier for those who have a 
ask credit to get it. 


down the 


legitimate right to 


There is no provision for letting 


bars to those who lh: basis on which to 


ask it. Generally speaking nowever, what Is KNOW as 


commercial paper, which is to be the subject of rediscount 
When a 


pavable in 


by the reserve bank, is a very safe proposition. 
man buys machinery and gives his note for it 

three or four months, it is safe to assume that he has not 
a matter of speculation, ‘but that he intends to 
While the 


no sense a collateral and the banker has no ¢ laim on it, if 


} 
qaone it as 


pay his note when it is due. machinery is in 


is a safeguard, because it is an additional asset which is 
worth more to the man that owns it than he can get for it 
after it 


When it is easy to 


IS once In Use 


DOTrOW MONE it is cheaper to pay 


them run, especially if there is a 


This, 


than it is to let 


] 
bills 


ash discount allowed, makes IT less likely 


that there will be need of DOTTOWINY, sO We confidently ex 
pect to see very little emergency currence, used atter the 
bank is once running smoothly. The ability to issue cur 


rency is the essential thing, not the actual issuing 


Public Employment Agencies 


One of the reasons tor thre rrequent turnover of la Mol 


in large plants is the hiring of men who are not suited for 


the work to be done. Nor is it an easy task to plckK men 


for the different classes of work. The employment bureaus 


of the lara r shops endeavor to se lect suitable me n, Dut it 
is extremely difficult to do this in small plants. To over 
come this difficulty, the National Metal Trades Associa 


tion and others have established labor bureaus to act as 
clearing houses in various cities or localities Some 
these have worked out remarkably well, the one in Provi 


dence, R. T[.. being a notable example. 


Carrving the clearing-house idea still further, so as to 
include men in all industries, public employment agencies 
have been established in several cities. With a few ex 
ceptions those in Boston and Milwaukee these seem 


to be run with the sole idea of giving jobs to political ad 
found in 


being 


herents, ex-butchers and coal miners 
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charge of public offices in fairly large cities. This appar- 
ently is done with the idea that the service of the bureau 
s merely a matter of listing applicants and sending them 
to anvone who applies, disregarding entirely the real qual- 
which make such an office a 
As a result, many of the offices, as that in De- 


troit, are simply a resort for the habitually unemployed, 


fications are necessary to 


success, 


The really good man does not apply for work in such a 
place more than once, nor do manufacturers think of 
going there for desirable men. 

There must be an entire change of attitude before pub- 
lic employment bureaus can be successful to any marked 


b 


degree. First of all, we should eliminate the word “free’ 
from the title, simply calling them the State Employment 
Agencies, just as we say Public Schools, without a thought 
of prefixing the word “free.” Such an agency must not 
be classed as a charitable institution any more than the 
public school; for while the school attempts to fit childre: 
for work, the employment agency simply continues the 
work and fits them into places which need their labor. 

The 
the alert to learn the capabilities of applicants, 


public employment agency manager must be on 
their 
strong and their weak points being equally essential. It 
must be remembered, broadly speaking, that he has every 


The 


worker in the city as a possible client at any time. 


vreat trouble up till now seems to have been that mana- 
gers of these agencies either cannot use discrimination 
or else have seen no necessity for it. In reality, how- 


ever, they, even more than private agencies, need to ex 
ercise the best of judgement, CSP lally at this time when 
they are somewhat on probation. Only in this 


counteract the reputation they have made 


Way can 
public agencies 
in too many places and establish confidence in their abil- 
ity to serve both the employe rand the ¢ mploved. Properly 
and there is no reason why they may not be 
other 


and do 


managed 


just as well managed as any business—they cat 


for all 
the unnecessary shifting which now takes place in all in 


suave money concerned much to prevent 


dustrial centers. 
x 
WY Orry 


A\ 


G)rve rave Of thre 


}I Vralts TOM ZA TO . S 


work is the worry that 


hardship that 


ditheulty of 


Ubhseen ite ( 


CAUSES This is the 


hardest of all to bear It is easy to look over the fence 


at the other man and his work, see the advantages and t 
ease with which he is apparently surrounded and fail to 
vet an inkling whatever of the real effort put forth and 
its resulting body tiredness and brain fag. It somet 
seems as if all this holds especially true in the case of the 


drawing room and drafttsmen 


Many 


on the drawing room. 


young machinists and tool makers have th 


They want to change the lathe 


eyes 

for the drawing table, the micrometer and the her 
gage for the T-square and the triangle, and the shapi 
of metals for the shaping of ideas. This 1 wort 

bition, provided the drawing room is considered but 
stepping stone to something better. | thre oul nial 
knows that for him the engineer's office or thi navel 
desk hes beyond the drawn room, he should trv to take 
the first step Troms the hop toward his final oal But 
the drawing room as an end may not be as attractive as it 


viewpoint of wages, there is 


thr re 


today 


thie 


from tive 


appears, 


less difference than Was ten vears ago between 


sizes of the weekly pay envelopes of the draftsman and « 
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the tool maker. Apparently the leveling process is con- 
tinuing. 
When the young man is making up his mind in regard 


to the 
room, he 
that the draftsmen sulfer. 


tive know ledge as to the result of his designs. 


advisability of changing from shop to drawing 


account some of the worries 


One of these is a lack of posi- 


should take into 


Many times draftsmen and designers are compelled to 
finish drawings of mechanisms, send them into the shop, 
and see preparations made to spend thousands of dollars 
on patterns, castings, special tools, and machine work, 
without any positive assurance that the final machine will 
be successful. 


out the 


Perhaps the designer has been rushed to 


work original ideas and to scheme them into 


mechanisms. Perhaps the time has been too short for even 
a limited amount of simple experimenting to develop 
this principle or to make sure that the mechanism will 
Too often the viewpoint is that money spent 1 
reduced as 


work. 
the drawing room is nonproductive, must be 


= possible 


much ; but of necessity thousands of dollars 
must be spent in the shop. 

What, then, are the feelings of the intelligent, conscien- 
tious designer and draftsman during the days and weeks 

the 

machine is tested out? Suspense and uncertainty are with 
him when he is in the shop in the daytime, disturb his 
intrude on his 


after drawing leaves his possession and before thi 


recreation in the evening and may even 
dreams at night. 

\s a matter of fact, there is an element of Injustic 
in all this. Sufficient time should always be given to let 
a draftsman test out as far as possible the ideas which he 
But many times such 
the black 


worry, mav settle over the drafting-room force. 


is Incorporating into his machine. 


opportunity is not given, and then specter, 


} 


This situation should not be forgotten by the tool make 


who is looking through the partition into the drawing 


rood, 


Saving Material by Not Wasting 
Ut 


The problem of preventing unnecessary Waste oT ma 


many times equivalent to finding a us¢ 


, , 
erial, Which 
for what would ordinarily be scrap, is one of the serious 


problems in many manufacturing industries. This is 


articularly true in cases where sheet metal is extensively) 
sed, particularly where the articles punched out must be 
( r liar shape and will not nest together to advan- 


\n excellent example of utilizing scrap material is 


own in one of the illustrations accompanying the ar- 
ticle on the building of the Powers punching machine, 
which appears in another column in this issue. In this 
tan other parts of the machine are mad 
Ol at ume thickness of sheet to enable them to be 
t out the portion which would be wasted if on 
e levers alone were to be cut. This is particular! 
oticeabl n this case, owing to the fact that there are 
23 lengths of levers to be cut. This would make the out- 
lav for punches and dies to nest these in the reeular way 
Very high indeed, ani would ly out of the question wit! 
an ordinary output. The savine effected in this Wa\ 
must be considerable in the course of a year, and the 
thought which must have been civen to the problem is 


worthy of commendation. 
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Shop Equipment News 
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Heavy Cutting-Off Machine nwardly and finally ending in the swinging head co 
taining the large cutter drum-geat 

The illustration shows a 12-in. heavy-duty cutting-ofl The feedworks case is filled with oil so that the beat 
machine which represents the latest development of thy ings operate in oi]. This is provided with a gh-aness 
George Gorton Machine Co., Racine, Wis. The saw is return clutch and a elutech for throwing the im-fe 
of the internal-tooth type and in other respects the ma both havine automatic knockouts | being controlles 
chine follows types previously manufactured by this com the inside lever shown. The feedworks case operate 
pany and illustrated in these columns. through a pair of heavy steel beveled a 

The machine base is a heavy one-piece casting, weigh- The machine is equipped with a stock rack usually 
ing 18,000 Ib. On this is a swinging 








head, containing the cutter blade 
with its 10 cutters. The gear on 
the cutter drum surrounding this 
blade is of semi-steel 70 in. diam- 
eter and 5 in. face. Into this mesh- 
es the main driving pinion, a cru- 
cible-steel forging 


pinion being imn- 
tegral with its shaft. On one end of 
this shaft is the main driving clutch, 
which is operated by one of the levers 
shown on the front of the machine. 
The clutch is provided with a shearin 
pin designed to disconnect all heavy 
rotating parts from the cutter drum 
gear in the event of accident to the 
cutters. On the other end of this shaft 
is the upper cone pulley, which drives 
the feedworks. The clutch is flooded 


with oil. Th main pimion-shatt 














bearings are ol bron e ai | equ rare 





with sight-feed oilers, the oil flow 








»») ; long ro ‘ t Pr) } earl } 
measuring device, The st ataiat aiiadiaa 
two ol ire pl one at the t and the ot 
at the rear The rea mp Y ( » avoid the 
necessity of removing the bar a turnil t end for end 
when the short final cut is made on the last « 1 of the 
bar. The clamping levers are arranged for a pressure 
from 100 to 1000 Ib. per sq.i ‘he cros ead on the eyl 
nder is provided with three rollers. The two outer rollers 
run on the lower wavs. the center roller on the upper 
( e block, which is pivoted on one end of the evlinde 


d provided on the other end with a vertical adjusting 
rew 5 in. in diameter, passi through a swil ney nut 6 


diameter. In the end of the main clamping lever 











Is an adjusting screw » . in diameter, having a heat 

tool-steel pornt whi ites directly onto the bar bei 

amped. ‘This arrangement provides 150,000 Ib. pressure 

r securing the work, 

\ detailed view of the cutter is shown in Fig. 2. A 
lose Inspection of the cutter blade and cutters shows a 

dark circular outline at the center of the blade and tri 
ular dark portions between cutters These are termed 

f thrust blocks and are designed to protect the lade proper 
AM.MACHINIST When any pressure Is placed upon the point of one cutter, 








there is a tendency to revolve this entire inner ring. To 


Fic. 2. THe Currer resist this tendency there are ten pockets In the blade 
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proper. One cutter cannot be revolved without revolving 
all, consequently, any one cutter in operation is backed 
up by the entire ten pockets and all other cutters. The 
machine is equipped with an automatic chip breaker and 
a pump for supplying water to the cutters. 

A 35-hp. motor is calculated to operate the machine 
to its normal capacity. The machine occupies a floor 
space of 8x15 ft., is 914 ft. high and weighs 55,000 Ib. 


Automatic-Tank High-Speed 
Oxyacetylene Welder 
The oxyacetylene welding machine shown represents a 
recent development of Il. G. Davis, Springfield, Mass., for 
automatically welding the seams of steel tanks. 
The 


which support an I-beam. 


machine consists of two telescoping standards 


From this 





the two welding blowpipes are hung : x 

above a revolving table mounted on a 

track, being entirely separate from the ui | 
mechanism controlling the welding + ‘ 
torches. The revolving table has + 1 

four arms extending radially, each of ite 

which is provided with clamps for | i" 
holding the tank to be welded. The +H a { if 
steel tanks arrive at the machine - “ i :. 
shaped and ready for welding. The 


joints are butted together and one tank 
is firmly clamped on each arm. ‘hen 
two of the tanks are placed in position 
heneath the blowpipes and the machine 
is started. The blowpipes are driven 


by a one-horsepower motor from = a 
screw shaft at a rate determined by the 
gage or thickness of the steel stock used 
in the tanks. The power of the motor 
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Vertical Duplex Miller 
While the machine shown was designed for automobile 
work, it is adapted for a wide range of milling operations 


where mills used. In addition, an 
mounted on both spindles and carrying cylindrical cut- 


face can be arbor 
ters permits operating the machine as a slab miller. 

The drive to the spindle is through a sleeve worm- 
wheel having a bronze ring with teeth of steep lead, and 
the driving worm is of hardened steel fitted with roller 
thrust bearings. The worm and wormwheel are incased 
for lubrication. Hand in-and-out adjust- 
ment of the sleeve in the saddle is controlled by squared 


continuous 
shafts. The spindle saddle is counterweighted and has 
hand elevation, and the alignment is controlled through 
that is, the alignment gibs bear 


a narrow guide bearing: 




















is transmitted to the screw which 
drives the blowpipes through friction 
disks, and by varying the distance of 


the center of wide 


the driving wheel from the disks a 
range of speed travel may be imparted to the blowpipes. 
Thus it is possible to regulate the speed of the flame 
which passes over the work to be welded to nine speeds. 

The blowpipes are vibrated during the passage of the 
electromagnets attached to them 


pair of 
This imparts a vibration at right- 


flame by a 
through a toggle lever. 
angles to the line of the weld and carries the welding 
flame rapidly back and forth over both sides of the weld 
as it is pushed along by the screw drive, thus imitat- 
ing the motions of a torch held in the hands of a welder. 
The frequency of the vibration of the hlowpipe depends 
on a commutator driven by the motor, and it is possible 
to vary the speed of this as well as the distance the flame 
is vibrated back and forth over the line of the weld. 

Two tanks are welded at the same time and at the same 
rate on different sides of the apparatus, and while the 
welding process Is going on it is possible for a helper 


As 


Gul kly as the tanks in process of welding are completed, 


to place two unwelded tanks in position for welding. 


they are swung out from the blowpipes and the two newly 
loaded tanks placed in position. Tanks 
I8 stock are welded at a rate of 52 in. per min. 
or pipe of any size from 10 in. to 5 ft. may be welded on 


made of 


race 


Tanks 


the machine, the clamps being adjusted by an eccentric 
movement to fit the curvature of the different diameters 


Of pipe. 


OXNYACETY LEN} 


WeLDING MAacHINE vor TANKS 


The adjustments are made 
by means of a taper shoe. The drive is taken from the 
left-hand side of the machine through a four-step cone, 


on each side of one shear. 

















Verticat DupLtex MILLER 
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and although the spindles are driven in unison, motor 
driven machines can be furnished where desired. 

In addition to hand adjustment, reversing fast-power 
is available for the movement of the table. When 
the different 


feed gears. 


traverse 


milling, rates of feed are controlled by re- 


movable 


angular rack and spiral gear and the elimination of 
long feed screws, the table and base can be made any 
desired length. 

This machine represents a late addition to the line 


made by the Newton Machine Tool Works, Philadelphia, 
Penn. 


Large Gap Grinder 


This machine, except for the table changes to make the 
gap and the water guard, does not differ from the standard 
type of machine built by the Queen City Machine Too! 


will take 


In view of the drive through the 
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over threads in place where there is not sufficient room to 
turn a stock. 

The die is adjustable and represents a recent product 
Conant & Donelson Co., Mass. 


of the Conway, 


Electric Crane Trolley 
In the Northern Engineering Works. 


Detroit, Mich., has incorporated recently several improved 


trolley show hn, the 


features, 
the 


struction is desiened to 


The hoisting-gear box is made at integral part of 


main trolley frame, which cor 


secure alignment of all the gears and their 


permanent 


shafts. A double brake svstem is used. electrical and 
mechanical or dynamic. There is also provided a limit 
stop. Each train of back gears is rigidly mounted in a 
single frame: the bearings are bored in line and capped 
and fitted with throug Olts All of the gears and 





Co., Cincinnati, Ohio. It 
work up to 16 in. in diameter and 72 
in. in length. The gap will take pro- 


jections 52 in. in diameter and 15 tn. 
in width. Machines are also made 
to take up te 96 in. between cen 
ters. 


The machine was originally designed 


railroad shops for 


ior use in ermmdimng 
piston rods with heads in place, but 
it mav be used for grinding radial 


columns or. othe 
\t 


only 


drilling-machine 
work with projections on one end. 
to the fact that 
the traveling-head tvpe 


tention Is called 
a machine of 


an be used for this class of work. 


tailstock has adjustment lor taper 
grinding or alignment. ‘There are 12 
traverse and work speeds and two 


wheel The machine is en- 





speeds. 











tirely self-contained, as it has no coun- 
tershaft 
be motor-driven direct 


on floor or ceiling and may 


from the main shaft. The ship 


ping weight is about 10,000 Ib. 
Threading Die 


The principle on which this threading die was designed 
As will be noted, 
the hexagonal guide can be turned with an ordinary 


will be apparent from the illustration. 


monkey wrench, which makes possible its use in cutting 

















THREADING DIE 


LARGE Gar Guinver 


The on 


must 


other moving parts are inclosed and run in oil. 
that the 


be in place or the gearing cannot run, a sa 


struction is such covers of the gear ¢ 


“uSsCsS 


fetv feature in 


thus insuring against the accidental omission of the eear 

















EvLectric Crane TROLLEY 


As the gear covers are castings, the joint of the in- 
a perfectly tight 

of oil over the 
be lifted 


motor drum 


closed rear Cases Is planed sO as To make 


construction, thus preventing the leakage 


product of the plant. This cover can as easily 


for Inspection and attendance as the and 
other parts of the trolley. Larg 


hot 


manholes are pro\ ided 


in each cover, so that it is necessary to remove th 
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rear covers for the purpose of Inspecting the gearing or 


oiling it. 
This trolley is made in capacities from 2 to 125 tons tor 


either mill or standard service. 


Multiple Drilling Hlead for 
Large Pipe Fittings 


A four-spindle drilling head used on a Colburn drill- 
ing machine in the shop of the Crane-Ilawley Co., Cin- 
cinnati, Ohio, is shown in the illustration. It was made 


specially for drilling the flanges of pipe couplings, elbows 

















LARGE 


DritLing TIkaAp For 


Pirk Frirrines 


MULTIPLE 


or other fittings, and may be set for anything between a 
6 I8-in. circle. 
While each drill spindle in this head 


circle, none is adjustable around the main driving spindle. 


614- and an 
is adjustable in a 
The gears and principal parts are of steel. The spindles 
are bored for a No. 3 Morse taper, and will take drills 
from 114 in. The gear to l. A fea 
ture of the device is its compactness, as it is only ll, in. 
Ib, This head the 
Covington, Ky. 


down. ratio is jl 


high and weighs 185 was made by 
Covington Multiple Drill Co., 


Volumetric and Velocity Meter 


In the, meter shown a series of vanes is attached to a 
drum, whereby the flow of the fluid is mechanically di 
vided into sections of definite volume and the number of 
revolutions of the drum recorded on.n ‘register so that d 
rect readings of the flow and velocity are obtainable. 

The energy required to operate the meter is extremely 
slight, and the pressure on both sides of the vanes differs 
only by the amount of pressure required to operate the 
meter, that an important 


factor, as the only wear is on the ends of the vanes, and 


sO cah never become 


leakage 


that is automatically taken up. 
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The meter is constructed entirely of phosphor-bronze to 

prevent corrosion and is applicable to the measurement 

of the various shop fluids as well as air, gas and steam. 
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VoLUMETRIC AND VELOCITY METER 


It has been recently marketed ly J. S. Me Chesney & Co., 
Chicago, Ill. 


tiydraulic Valve 


The illustration shows a five-way high-and-low-pressure 
double-acting balanced poppet operating valve, designed 
for hydraulic equipment. 

The low pressure is admitted to the first eylinder, 
leaving the second cylinder open to the return line. When 
the low pressure has done its work in the first cylinder, the 
high pressure is turned in, <A check prevents the liquid 
from the high-pressure line from flowing into the low 

















Hypravutic VALVE 

pressure line. Thet valve can then be shifted to the posi- 
tion, which applies low -pressure to cylinder No. 2 and 
releases cylinder No. 1. A similar valve is made with an- 
other position, which applies high pressure to cylinder 
No. 2 with No. 1 still open. In most cases the last po- 
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sition is not necessary, as the work of evlinder No, 2 is 
done at low pressure only as in the case of auxiliary re- 
turn cylinders. On account of the length of the operat- 
ing lever, it is necessary for the operator to stand above 
the lever upon which the valve rests. 


The valve has five stems and checks and is suitable for 


a pressure up to 5000 Ib. It is a recent product of the 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 


— 


Saving on Preventable 
Accidents 


By BENJAMIN BAKER 


Employers and workmen in all parts of the country 
may profitably study the appeal for safety organization in 
industrial plants recently issued by the Massachusetts hh 
dustrial Accident Board to the employers and workmen ol! 
that state. 

That large savings can be made for all parties involved 
by preventing industrial accidents is a commonplace of 
industrial liability insurance. The stock companies ha 
heen emphasizing it for some years, not merely by ad 
vising their policy holders to organize their employees, 
but by giving rate concessions to plants with a good safety 
equipment and a creditable accident reward. Even under 
the Massachusetts Compensation law the state has per- 
mitted special merit ratings which may amount to a 10 
per cent. discount from the standard premiums. 

In spite of the proved facts, however, many employers 
are slow to perceive that they are carrying unnecessary 
fixed charges by neglecting to safeguard their equipment 
with the cheap, but efficient, safety devices available. Man 
ufacturers of machinery are more and more protecting the 
dangerous moving parts of the machines they turn out, 
and there is eood prospect that in the course of a few 
years machinery will be standardized by the makers in 
regard to safety devices as much as it now is in other 
respects. This development was one of the first to mark 
the progress of German acé ident insurance: and it will as 
certainly follow in this country the spread of compensa 
tion legislation and the efforts of the stock compahtes, 

Carelessness on the part of employees is admittedly the 
largest element in preventable accidents, being rated by 
the Massachusetts Board at about double that due to 
faulty equipment. 

All the more on this account is there need for the em 
plover to organize his workers. It is profitable to him 
to arouse in the workman the instinct of criticism, if he 
can turn it to the prevention of accidents. A part of such 
criticism will naturally expend itself on the equipment 
and management of the plant, and the employer may 
sometimes be surprised to find how often he himself is 
at fault. But the organizing of the safety idea, and keep 
ing to the front the notion of continuous, evervday care- 
fulness will gradually affect the habits of the workme: 
The consequent prevention of many accidents that now 
weur Is the immediate, large benefit: but the habit o 
taking thought of what he is doing and how he is doi 
it cannot be confined to the workman’s efforts to avoid 
accidents. It will inevitably react on his wav of doing all 
his work, and cannot fail to tend more or less perceptibly 
toward increased effic lency in his work. 


A case in point happened in a big Massachusetts ma- 
chine plant. A workman in the electrical department 
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whose job Was To cut 


lessly sawed off his let 


ing the accident to a fe 


the saw bench To illustr; 
and—sawed off his oth 
brained, even if he is 


there are many thousan 


throughout the plants of 


not be careful about a 


careful about the quality 


ite 1 


a | 
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A Method of Placing Shop 


Hlancers 


By 


The latest addition t 


Tool Co., Cincinnati, O 
a saw-tooth roof and ot! 
The steel framework 


shaft hangers consists 


beams. The cross-pieces to 
are steel chann Is, as Show! 
tration. These cross-pieces 
exactly the same distance a 
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I 


ia 
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Charles A. Moore 


Maxwell 
the 
development of a 


& Moore, 
machinery- 


Manning, 
figure in 


Charles A 
and for 
building 


Moore . 


many ye 


president of 


ars a conspicuous 


industry through his successful 


world-wide selling organization of machine tools and railway 
supplies, succumbed to heart disease on Dee 9, while on 
board the steamship “Rotterdam,” en route to Italy, where he 
expected to spend the winter During the last few years 
Mr. Moore was in failing health and had relinquished active 
management of the business to seek rest and recreation 
Born in West Sparta, N. Y., in 1846, Mr. Moore was early 
in life thrown on his own resources He was orphaned when 
10 years old, and his next few years were spent in Lynn, 
Mass., in care of an uncle At the outbreak of the Civil 
War he joined the navy without the consent of his guardian 
After the war he returned to Lynn and entered the shoe 
business With a small amount of capital in 1873 he pur- 
chased an interest in the Ashcroft Manufacturing Co., then 
a small hardware concern A patented steam gage controlled 
by that concern especially appealed to the new member of 
the firm and he exploited it so vigorously that the business 


received a substantial boom. 
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Crarues A. Moore 


A natural fitted selling 


career, and after conspicuous success in 


persuasiveness young Moore for a 


several companies in 


New England in which he acquired an interest, the greater 
possibilities of a world-wide selling organization devoted 
to the machinery and allied industries brought him to New 
York, where in 1SS0 he formed a partnership with Henry 8S 
Manning and Eugene Lascelles Maxwell, brother of J. Rogers 
Maxwell The new coalition assured the name of Manning, 
Maxwell & Moore The personal ties of the members were 
disrupted in the late eighties by the death of Mr. Maxwell, 
ind in 1905 Mr. Manning retired, Mr. Moore purchasing his 
interest 

In later life Mr Moore became interested in numerous 
industrial activities, aside from his control of a number of 
manufacturing plants subsidiary to Manning, Maxwell & 
Moore He was a member of several civic and national organ- 


izations, including the American Society of Mechanical Engi- 
neers, 

Aside from his business success, Mr. Moore was probably 
best known through his activity as a protectionist He was 


American Protective Tariff 


McKinley 


the 
President 


for president of 


friend of 


many years 


League and a close 


Word has been received from Germany by officials of the 
Exposition that ex- 
for the 1915 


most striking 


International German 


exhibits 


Panama-Pacific 
exposition in 
exhibit will be 
fountain, will be shown in America 
time. It is more than 100 ft. and appears 
the hand can safely be through it 


hibitors are preparing 


spite of the war Germany's 


the Leichner which 
the first 


great flame, yet 


high, 
run 


for 


as a 
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NEW PUBLICATIONS 











SHEET-METAL WORKING. By F. Georgi and A. Schubert. 


Translated from the German by Charles Salter. One 

hundred and fifty one 5%x8%-in. pages; 124 illus- 

trations; indexed; cloth bound. Price, $3. D. Van Nos- 

trand Co., New York 

This book deals with some of the more intricate processes 
and methods of sheet-metal working in a manner intended for 
industrial-school students, thus it is primarily a textbook 
Theoretical matter has very largely been omitted, and the 
illustrations of tools, dies and machines are drawn from 
practice However, the work cannot be considered as a com- 


plete record or textbook of metal working. But the parts of 
the field covered are well selected and treated in an in- 
teresting fashion 

There are 19 chapters, occupying 145 pages, and an ap- 
pendix of six pages, giving a few useful tables. The chapter 
headings are History of the Iron and Sheet-Metal Working 
Industry; The Material and Its Properties: Devices and Ma- 
chines for Bending Sheet Metal; l’resses and Tools: Curling 
and Flattening Sheet Metal; Raising and Hollowing; Can 
Making; Slot-Punching Machines; Machines for Making Cut 
ting Tools; Press Tools for Making Water Pails; Drawing; 
Simple. Burr-Trimming Device; Clamps: Rolling Thin Plate; 
Electric Drive; Standardization; Tool Materials, Their Use and 


Treatment; Learning a Trade; Pneumatic Tools. 


POWER, HEATING AND VENTILATION—PART II, HEAT- 
ING AND VENTILATING PLANTS By Charles L. Hub- 
bard Second edition Three hundred and eight 6x9%-in 
pages 207 illustrations: indexed: cloth bound Price 
$2.50 McGraw-Hill Book Co., Inc., New York 
This is the second of three books devoted to the general 

subjects of power, heating and ventilation The first treats 

of steam-power plants, and the last, which has not been 
issued, will take up isolated plants in small groups Each 
volume is complete in itself. They are intended as treatises 
for students, constructing engineers and architects This 
second volume is devoted to the apparatus of heating and 
ventilating plants and its operation The treatment is largely 
descriptive although information on factors of design and 
methods of computation is included The headings of the 


17 chapters are: Vhysics of Heating and Ventilation; Heat 
Loss from Buildings; Ventilation; Furnace Heating: Boilers: 
Pipe, Fittings and Valves; Direct Steam Heating; Indirect 
Steam Heating Hot-Water Heating by Gravity Circulation 


Hot-Water He 
Heating; Electric 
Ventilation; 
ferent 
Ventilating 


Circulation; Exhaust Steam 
Fans; Forced-Blast Heating and 
Heating and Ventilating Dif- 
and Heating 


iting by Forced 
Heating; 
Special Devices; 
3uildings; Care Management of 


Plants 


Types of 


and 


PRACTICAL IRON 
dred and nine 
dexed; cloth 
New York 


This fourth 
both and 
double 


FOUNDING By J. G. Horner Four hun- 
55x7%4-inch ps 283 illustrations; in- 
bound Price $2. D. Van Nostrand Co., 


founding has been 
nearly 


edition of a treatise on iron 
form it is 
edition. Certain 
machine molding, have en- 
347 pages, fol 


largely to tabula 


revised enlarged. In its 
the the 
the one dealing 

rewritten The 


an appendix of 62 


present 
previous portions, 
with 


text 


size of 


notably been 


tirely proper occupies 


lowed by pages devoted 


matter. The 16 chapter headings are: Principles; Sands and 
their Preparation; Iron; Melting and Testing; Cupolas, Blast 
and Ladles; The Shops and their Equipment; Molding Boxes 
and Tools: Shrinkage—Curving—Fractures—Faults; Princi- 


ples of Green-sand Molding; Examples of Green-sand Molding 
-sand Molding; Loam Work; The Elements of Ma 
Work: Examples of Machine Molding: Machine Molded 
Miscellaneous Economies—Weights of Castings. 


Dry Cores: 
chine 


(rears 


DYNAMICS. By 
hundred and 
indexed; cloth 
New York. 
textbook 
This test 


new col- 


TECHNICAL MECHANICS—-STATICS AND 
Edward R. Maurer. Third edition; three 
fifty six 5%x9-in. pages; 529 illustrations; 
bound. Price, $2.50. John Wiley & Sons, Inc., 
the revision for this third this 
for ten years in the author’s classes. 
changes and showed the need for a 
lection of problems. The result has been a practically re- 
written book. In fact the only part of the former edition 
with little or no change is the present appendix A. To 
out of the The former chapter on At- 
traction and Stress has been omitted; the discussion of Fric- 
tion and Efficiency has been amplified, and Dynamics has 
been extended to provide a quantitative explanation of simple 
gyroscopic action. The collection of problems to be solved 
by the student has been completely changed. 


Prior to edition, 
had been 
suggested 


used 


many 


used 


point some changes: 
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Glenn H. Curtiss, president, Curtiss Aeroplane Co.. 
Hammondsport, N. a has leased 50.000 sq.ft. of floor 
space in the Thomas Power Bldg., Buffalo, N. Y., where 


machinery will be installed for manufacturing and as- 
sembling aéroplanes. 

The United States Government recently placed orders 
with the Curtiss company for a number of tractortyp: 
aéroplanes and hydroplanes, for use by the army and 
navy, respectively. 


QO. C. Hall, general manager, Scranton Axle & Spring 
Co., Scranton, Penn., has announced that the company 
will work night and day for the next 10 months to fill 
its contract for supplying the Studebaker Corporation 
with springs and axles. 

Frederik k W. Fish, president, Studebake« r Corpora 
tion, secured contracts while in England for $15,000,000 


1d] 


worth of supplies, one-third of this amount for sad 
and blankets and $10,000,000 for transport wagons. The 


Scranton Axle & Spring Co. | 


for furnishing axles and springs. 


( Cs 


Olds the exclusive contract 


PERSONALS 





be 


Ellsworth Haring, for many é representative f He 
mann Boker & Co., New York, N as esigned recently 
order to esta sh 1 tool steel nd spe ilt l siness “ 
temporary headquarters at 648a Hancox St Brookly1 N. ¥ 

F. H. Leland, formerly controller of the St d d Roller 


Bearing Co., has joined the forces of Warwick Mitehe 
Peat & Co New York, N Y., with whicl he will ct 
specialist in the systematizatior of mercantile l 


facturing business 


\. E. Seelig has been ippointed Lene! l sales manage ‘ 
the Kerr Turbine Co., Wellsville, N. \¥ He formerly held 
similar position with the L. J. Wing Manufacturing Co 


more recently was manager of the machine-tool departm«s 
in the New York office of Schuchardt & Schiitte 

George W. Dickie, for many years a conspicuous figure 
the development of hydraulic machinery, whose series of 
ticles on “Men and Machinery of the Comstock” ends in next 
week’s issue of the “American Machinist,” was elected vice- 
president of the American Society of Mechanical Engineers 
Mr. Dickie is at present engaged in consulting work in San 
Francisco, Calif 

Isaac Osgood, thought to be the oldest machine-shop man 
living, whose work has formed the basis of a previous article 
in these columns, celebrated his one hundredth birthday on 
Dec. 10. Mr. Osgood was born in Amesbury, Mass Dec 10 
1814, and learned the machinist trade there He spent some 
years, When a young man, in Vermont, and afterwards settled 
in what was then Ireland Parish, Mass., now City of Holyoke 
It was here, about 1850, that he built a good many lathes and 
other tools During the Civil War, and for some years after- 
wards, he was superintendent of the Remington Arms Co 
llion, N. Y., perfecting for them a number of machines used 
the manufacture of firearms He afterwards spent some years 
in the West in the lumber business, and then returned to 
Amesbury, Mass where he designed and brought out the 
Osgood oil-groove cutting lathe, to which he has given most 


ot his time since. 
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Ambrose T. Matthews, founder of the Matthews Manufa¢ 
turing Co., Worcester, Mass., died recently at his home in that 
city. 

Austin F. Cushman, president of the Cushman Chuck Co 
Hartford, Conn., died on Nov. 29, aged 84 years. Mr. Cushman 
started in the chuck manufacturing business in 1862, and up 
to 1885 was sole proprietor of the business. He had been blind 
for a number of years, and while he did not concern himself 
with the details of the business during recent vears, he kept 
in close touch with it 
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Current Prices of Shop Ma- 


terials and Supplies 


PIG IRON was quoted at the follow é t the points 
and time indicated 
1) 1) 
; l 
N 2 Southern Foundry, Birminghat $10.00 $1 $ 
No. 2X Northern Foundry, New \ 1.0 i l 
No. 2 Northern Foundry, Chicago* 13.00 l 14 
Resser r, Pittsburgh af 14 1.) 
Basic, Pittsburg! i ! ! “) 
*Switchinge charee « ( tor or ‘ ! ‘ ry il 
( ago District 
MISCELLANEOUS METALS NEW YORK 
( 1» 
p ivti carload l y 1.3 om 
i , 1 A? ) 4) 
Lead ‘ + 30 
Spelter ‘ 
yper si base s 2.00 
( pper w (carioad ) } Is 0 
] 1 rod iw ( 16 
! spy se h =! 
1% t ii ¢ 
sc t r ts) S 
STIcl SHAPES FROM JOBBER WAREHOUSE, NEW YORK 


“ I } ] ) 
\la S 2 0 
TE! SHEETS FROM JOBRBERS' WAREHOUSE, NEW YORK 
N 8 , 
Vos, Jv 1] j i 
\ Is uo] 

16 j 
‘ 14 
N 12 
\ is ( | 
N 2H | j 
No, 24 ( ed 

FI IGHT RATES VIA ANA ( \ | | 

on hed ’ 

4 ron the I! t ! 
coast re New Yor ‘ ttsl \ 
Niles ‘ W heeli ii St 

’ Coatesville tr Sieelt ‘ Ket 
Cleveland 14 (hi LO 

OLD METALS—Copper, he d crucil 
heavy ind wire, 10.506 coper hit ind botto s 
brass, heavy, \« br s, liewht, 6« eavy i hine compo 
+ Te brass turnings, No. 1 ve ow ro r ne No. 1 red, & 

id, heavy, 3.30¢ lead, tea, 3.05« zine, =< p r 

MACHINE BOLTS are irene \ quoted to cor ime! it 
60 off the list price, but in the « e of tendy customers and 
big orders, renerous concessions re beins made 


STANDARD PIPE Discount have been revised, mal 
net prices lower Revised discounts applying to standar 
lists are as follows: 


! { 
; » 2-in. steel, butt welded 7 
2}- to 6-in. steel, lap welded Ni 
7- to 12-in. steel, lap welded 77 tit 


At these discounts, the net prices of pipe per foot, in la 
lots, at Pittsburgh are as follows 
Dian Calva > (sal 
eter Black ized t Black ized 
j-in 2.20 ; 15 . ~~) OM) 12 +>) 
1-ir +24 1.67 t ‘is. 40 4 
L}-ir 4.38 6.30 7 5 OO OLD 
Lb-u 5.25 7.55 s 7 x4) 
i 7.05 Ww 15 ir 7 O™) $1 1 
in 11.70 16.70 ie 95 00 $1. 3s 
15.25 1 80 i! $10 3! 
21 Ss) 1 i™ I. $1.17 $! 
DRILL ROD sells to consumers at the following discount 
Third grade, 60 second grade, 40 off and first ¢ ide, 
oft 
COKE—tThe following prices are quoted per net ton at 
oven, Connellsville Furnace coke, prompt shipment at $1.50 
nd $1.75 for future foundry coke at $1.90 for prompt and 


$2.15 for future 
ANTIMONY—Prices are unstable The market is weaker 


caused 


summers 


Chinese 


by quiet demand from both domestic and foreign con 
We quote Cookson’'s at 1l16c., Hallett’s at l5ec. and 
it 13 


SWEDISH (Norway) IRON is sold to consumers in ton lots 


at $3 base In small lots quotations are made at $3.75 and $4 
WELDING WIRE During the week there has been no 
change in the market, prices being quoted as follows 
Cents per 
Pound 
be ind 0.06 
No. & and No. 10 0.07 
In 0.085 
No. 12 0.09 
0.095 
No. 14 and 0.10 
No. 18 0.16 
Ni »n 0.20 
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New and Enlarged Shops 
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METAL WORKING 


ENGLAND STATES 


STUMUULAUILUNE 


NEW 


The Powers Garage Co., Athol, Mass., has purchased a site 
on Marble St., where it plans to construct a_ reinforced- 
concrete garage 

According to press reports the Empire Laundry Machine 
‘o., Boston, Mass., has leased a part of the plant of the 
Sewall & Day Cordage Co., Brighton, Mass., which it will 
remodel for the transfer of its Newton branch 

(jeorge F. White, agent for the Reo automobile, Lowell, 
Mass., has had work started on a 50x100-ft. garage t Middle 
ex nd Melintyre St 

Kr \ Delano, Pres., Salen Iron Foundry, Salem., Mass., 
has secured new site at Broadway and Rose St., South Salem, 
vhere a plant will be built Noted Oct | 

Fire, Dec damaged the Ocean Spray Garage, 197 Shirley 
St., Winthrop, Mass Loss, $6500 

The Bridgeport Brass Co., East Main St., Bridgeport, Conn., 
! warded the contract for the construction of a four-story 

to its plant The Fletcher Engineering Co., 1087 


ddition 


Broad St., Bridgeport, prepared the plans 

The Standard Mfs Co., Bridgeport, Conn., manufacturer of 
machinists ind electric ] supplies, will soon i ird the con- 
tract for the construction of a two-story, 50x90-ft. addition 

The Bridgeport Pattern & Model Co., Bridgeport, Conn., 

receiving bid for the construction of a three-story, 42x 
‘ it addition Fletcher-Thompson, Ine., are Archs Noted 
Dec 3 

The Winchester Repeating Arms Co., New Haven, Conn., 
plans to build two torv, 53x120-ft addition to its Iry 
kiln The estimated cost $24,000 L. W. Robinson is A } 


Winchester Bennett, 76 Everitt St., New Haven, Conn., 


plans to construct a garage estimated to cost $4000 
Unklebach & Perry, Archs., have revised plans for the 

machinery school buildine to be built for the Connecticut 

Agricultural College, Storrs Conn I will be two stories, 


iSxS6 ft 
ATLANTIC STATES 


reports state that the plant of the A 
manufacturers of autombile parts, Elmira, 
construction of a shop costing about 


Hammondsport, N Y 


MIDDLE 
I’, Morrow 

will be 
$125,000 


l’ress 
Mfg. Co., 
enlarged by the 

The 
leased a 
West Ferry St., 
manufacture of 

The 
chased a 
R.R., upon 
of automobile 


Curtiss Aeroplane Co.,, has 
part of the Thomas Power buildings, Niagara and 
Buffalo, N Y., and will equip it for the 
aéroplanes, army tractors and hydroplanes 
Buffalo, N. Y., has pur- 
New York Central 
for the manufacture 


Arrow Motor Car Co., 
site at Elmwood Ave ind the 
which will be erected a plant 
trucks. 
Hannibal, N. Y 
30x60 ft 


Pierce 


Cc. A. Cox, contemplates building a one 
tory concrete garage, 
W B. Wills, Arch., 1181 Myrtle 
(Borough of Brooklyn), will receive 
brick garage, 50x125 ft., on Etna St., 
1175 Shepard Ave The building will 

Wortmann & Braun, Archs., 114 East 
N. Y. (Borough of Manhattan), are preparing plans for the 
warehouse and garage, to be erected at 107th St. and Colum 
bus Ave for the Chelsea Storage Warehouse Co Louis 
Shram West 26th St., is Pres 

Revised plans are prepared by 
Ninth Ave., Lone Island New York, 
(Jueens), for a one-story shop, 50x100 ft., at 
Sherman St., Lone Island for J. Kleine Iron 
namental iron workers 

William Baker, Birr St. and Raines P 
is building a machine shop, 33x85 ft., at 


York, N. ¥ 
for a one-story 
Walter W Dodd, 
cost about $12,000 


28th St.. New York, 


Ave., New 
bids 


for 


126 
being 
City, 
brick 
City, 


Frank Braun, 585 
N. Y. (Borough oft 
tidgwe and 


Works, o! 


Rochester, N. Y 


Oak St 


irk, 
621 


William P. Webber, 


Fire, Nov. 30, destroved the garage ol 
6 Essex St., Rochester, N \ Loss, $2700 

S. E. Gage, Arch., 28 East 49th St., New York, N. Y will 
receive bids for a two-story brick garage, 21x50 ft to be 
built at Rye, N. Y for William J. Tingue, 118 East 25th St 
New York 

A. H. Boyee, Seneca Falls, N. Y will build a one-story 
arage, 52x108 ft 

Fire, Dee. 3, damaged the factory of the Otis Elevator 
Co Harrison, N. J Loss, $10,000 


The general contract for the construction of the factory 


it Third and Sussex St., Harrison, N. J., for the Caleulagraph 
‘o. of New Jersey, % Maiden Lane, Manhattan, has been 
warded Noted Nov. 26 

Fire, Nov. 22, destroyed the garage of William T. Enslee 
Morristown, N. J Loss, $10,000 

Fire, Nov. 23, destroyed the machine shop of the Royal 
Mfg. Co., East Grand St., Rahway, J 

Fire and an explosion, on Dee. 9, destroyed the main plant 
of the Edison Co., West Orange, N. J., causing a loss of about 
$4,000,000. An entire block of reinforced-concrete buildings 
was totally destroyed, the laboratory being the only building 
saved on the block According to press reports, the owner, 


Thomas A. Edison, will start rebuilding at once 
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The Columbus Chain Co., Columbus, Ohio, has had plans 
prepared for building a brick addition, 40x150 ft., to its plant 
at 15th and Cumberland St., Lebanon, Penn Edward P. Car- 
roll, Stratford Hotel, Lebanon, is Gen. Me: 


The Ligonier Valley R.R. has awarded the contract for the 
construction of a machine shop at Ligonier, Penn. B.C. Boyle, 
Ligonier, is M 

Fire, Dec. 4, destroyed the garage of the Oakmont Motor 
Boat Co., Allegheny Ave., Oakmont, Penn Loss, $19,500 

The New Jersey Zine Co., Palmerton, Penn., is having sev- 
eral additions made to its plant, estimated to cost about 
$5,000,000 There will be 12 to 14 large structures erected, of 
brick, reinforced concrete and frame. 


Peuckert & Wunder, Archs., Philadelphia, Penn., have com- 
pleted plans for a two-story machine shop, 36x60 ft., for Jacob 


Hornung, on 22d St. near Clearfield Ave 


SOUTHERN STATES 


Fire, Dec » damaged the foundry of the Old Dominion Iro 
Works, Pearl St., Norfolk, Va Loss, $1000 
Fire, De §, damaged the plant of the Phillips Sheet & 


Tir Plate Co., Clarksburg, W Va. Loss, $15,000, 


The Motor Car Co., Winston-Salem, N. C., has let contracts 
for converting the premises of the company and the Gilmei 
Bldg., on Main St., into a modern garage Another story is 
to be added and the old garage equipped as a repair shop 
ind vulcanizing department 

W. P. Mooney, Jonesboro, La., will build a garage. 

Fire, Dec. 8, damaged the machine and tool-supply house 
of Kk. D. Morton, 516 West Main St., Louisville, Ky. 

. Long, Middlesboro, Ky will build a garage and 
repair shop 

The Ashcraft Motor Car Co., Paducah, Ky which was re 
cently incorporated, is constructing a garage on Kentucky 
Ave between South Fourth and South Fifth St 


MIDDLE WEST 

Taylor for the construc 

for the Haven Malleable 
replace the one recently 


Plans are being prepared by C. C 
tion of a one-story, 50x100-ft. plant 
Castings Co., Cincinnati, Ohio, to 
destroyed by fire. Noted Dee. 3. 

The Parish & Bingham Co., manufacturer of 
work, Cleveland, Ohio, is enlarging its plant on 
by the construction of a one-story addition. 

Walter Rachals, Arch., Stambaugh Bldg., Youngstown, 
Ohio, is preparing plans for the construction of a one-story, 
1L50x600-ft factory for the Falls Hollow Staybolt Co., at 
Cuyahoga Falls, Ohio. Estimated cost, $100,000. 


metal 
Ave 


pressed 
Madison 


The Shepherd Machine Works, Newark, Ohio, are con- 
structing a one-story, 40x80-ft. addition to their plant 

The Lansing Silo Co. is preparing to construct a plant at 
Brazil, Ind 

I. W. Allen and H. L. Geddes, St. Joseph, Mich., have pur- 
chased the plant of the Knox Metal Wheel Co., Knox, Ind., 
and will remodel it Toy pistols will be made 

John Spinney, Alma, Mich., is receiving bids for the con- 


struction of a one-story, 50x50-ft. garage 


Fire recently damaged the plant of the Wilson Motor Truck 
Co., and the James Machine Co., 260-260 Cass Ave., Detroit, 
Mich Loss, $1000 

The Buick Motor Co. is constructing a three-story, 60x120 
ft factory, at Flint, Mich 

Work has been started on the construction of a machine 
shop at East St. Louis, lll., for William Rothe. 





Hargreaves & Quigley, Joliet, Ill, will occupy the garage 
which is being constructed on Cass St., east of McRoberts St 
The new structure will be 50x114 ft., one story high 

The Compression Ring Co., Rockford, Ill., will establish a 
plant for the manufacture of piston rings, machinery and 
tools, at a cost of $50,000. A. A. Martin is Pres 

Work has been started on the construction of a garage 
and repair shop at Beaver Dam, Wis., for Martin Mohr. Esti- 
mated cost, $8000 

Plans have been prepared for the construction of a factory 

cost $20,000, 


at Mineral and Clinton St., Milwaukee, Wis., to 
for the Cc. H. & E. Mfg. Co., manufacturer of 
equipment. 
Fire, Dec. 4, destroyed the machinery 
man, Mukwonago, Wis. $1000. 
Fire, Nov. 28, damaged the plant of 
Machine Co., Marion St., Oshkosh, Wis. 


contractors 


Stock- 


shed of W H 
Loss, 


the Dauber & Kratsch 


Loss, $600. 


WEST OF THE MISSISSIPPI 


Garren & Hines, Muscatine, Iowa, are building a fireproof 


machine shop 

Bids will be received about Jan. 1 by L. S. Donaldson Co 
for the construction of a concrete garage at Eighth St. and 
13th Ave., S., Minneapolis, Minn. The estimated cost is $35,000. 
Noted Dec. 10 

Fire, Dec. 5, destroyed the pattern room of the Great West- 


ern Machine Works, Leavenworth, Kan. Loss, $15,000. 
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This machine presents anotl 


; . alae ae 
lhe influ nce-of the automobiie industry in machine destan. 


T'o meet the demand for the elimination of idle cuttin 


/ 


4: , , , , , , 
time, the Cross-slide under he curcular work table of a 


° “7 7 ) 
vertical mall rhas been removed fo |] pif / a fhat 


etlects conti WwOUS Teed auton pit ration, SO thd 


lhe Ope rator s required only ly) li and undoad hie work 


and 


The growth of the automobile industry, as well as the 
increase of continuous production in other less widely ad 
vertised lines, 


the machin 
ll eut metal the lare 


has made great demands on 
tool builder lor mac hinery which wi 
est possible percentage of the time and give the greatest 


possible output compared with the investment. 
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Fie. 1. Hien-Powrrep Conrixnvous MILuer 


T) , | . 
le moChKeT 


has brought out 


Milling Machine C IIlvde Par 


a development of its eCrtical 


Mass. 


miller wit 


a eirculal table, as il] strated nn | a * The one vital 
modification to make this machine adapted for conti 
ous milling is the elimination of the cross-slide under the 


work table. 


In operation, the feed runs continuously, except whe 
sharpened, The 


| 


the cutters are taken out to b operatol 
i 


stands in front of thy machine and removes the finished 


work and down the piece to be milled in its place 


Wri. 2 


vear housings, of which a detail 


straps 


shows tiv milling ora itomobile-starter covers, Oo 


is shown in Fie. 3.) The 


fixture is arranged so that each alternate cover is i 


erence To the others 
first 


each alternate lig 


verted with ref 


The work is chucked with the open side down, 


in the ring be Ing arranged for this set 


. , 
el eram ple of 
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Vertical Miller 


ting. The 


cle handscrew 


clamping in this operation is by means of a 
After several covers have been milled 
“— = ' 


unclamped, reversed and secured i 


n this way, thev ar 


he alternate Jigs to have the other face milled From 
now on the work proceeds continuously, the operator r 
moving each alternate piece of completed y r 
versing the uncompleted work which is between. The L 


for the reversed pieces have two clamps operated by bolt 
as shown. 
This 


having two operations performed two 


that « 


ixtures, each o 


method is much more expeditious than 


wh h Is equipped with holdu cit ( ror ore operatiol 
only. 

It is necessary that the fixt lant for q 
changes of work, for in th nstance there are only 350 
seconds for the operator to change pieces and keep up 
with the machine; that is, the m: e puts out a cove 
milled on both sides every n { + 9 4 On « 
an ordinary miller of one every 12 minute T work 
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MILLING AUTOMOBILE-STARTER COVERS 


Another piece v larl ited 
method of rrheke earn eC Core ora ma 
to, as shown In Fi ; | one-] ‘ 
ed core. The upper face, a own, milled off, aft 
the two parts are cemented to forn the com ote 
( In order that the 1 net 1] thy TT 
ill magenetos, It Is essential f ‘ ea 
niiormn as it is possible to ! ‘ 
ron rlaces that are to b t | ec is 
rs) e. the connecti) 1 
hi ture in WwW { chuck 
( | a | | ra l ) cs Te ! ’ I] W he 
) son The Mae tie XT] ! | y 
on the cont ( Tie tab rh ‘ 1 tru r 
es as the ire sel thew | Che armature 


nad of the swivel arm has three ardened-steel pins, w cl 
ire brought dow! hy means of the operatil le er, DAK 
three-point contact. to level the ton of the half-arma 
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ture and also to bring tne center bridge of the armatur 
down on the fixture. While the operator holds the lever 
down with one hand, he tightens the single binding screw 
with the other, and the piece Is completely and accurately 
chucked, 
wcause the limit of thickness of the bridge 


It is necessary to have some such device as this 
is only 0.005 
in. and the pieces must be handled at the rate of 225 
per hour. As a matter of fact, 244 have been produced 
in one hour. 

In Fig. 


shown in 


6 is shown the milling of the spring-seat caps 
Fig. 3. 
in diameter, running at 135 r.pam., with a feed of 0.125 
There is room in the fixture for 18 
pieces, the guaranteed output being 140 per hour. 


These are milled with a cutter + in. 


in. per revolution. 


The motor frame, shown in Fig. 3, is milled in the fix- 


ture shown in Fig. % The top of this frame is 34% in. 


square. It formerly) required three minutes cach on a 


plata miller in) a well designed fixture and under eood 
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conditions. Using a fixture holding 10 pieces, a cutter 
5d, in. in diameter, running at 68 r.p.m., with a feed o 
0.26 in. per revolution, the output increased to 120 per 
hour, six times what it had been. 

The ignition-generator bracket, also shown in Fig. 3, 
was milled in a four-station jig at the rate of 60 complete 
pieces per hour, the cutter being 5144 in. in diameter, 
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number of thy job on the san 


changes to another job (2x 
time and put down the num 
line with the hour. This not 
and the starting time of the ne 
Int 


] 
| 


ve “Job hour” column eith« 


creeper. 








Woe ) 
} } 
A : \ — 
CUTTERS ON N\Gilia— i it 
AUXILIARY G (ee [ll - o_o — 7 
SPINDLE . i “\ } 
. 3 were sss a 
N Z i 
| 
~~ - i 
| ROTARY TABLE 
MiG. & \ \ EME) xe MAIN AND AUXILIARY SPINDLEs 
ng at 108 r.p.m., with a feed of 0.140 In. per revoh ee 
MANSNO. ‘TIME CARD 


tion. 
A DovusLe-SpINDLE MILLer ror Connectring-Rops 


The Be ker Millin , Ma hin Co has now in COUTSe O| 


{ 


construction a double-spindle machine of this type for 


ae ‘ 17} ) } 
Mmachinine automobile connecting-rods, as snown 1! 
\ ! rm j 1] 
Fic, d, and s la WOrk, The auy ary spindle is ad 


7] 


justable tO al Om The mal spre On the connect 


ing-rods shown tly anteed output is 800 complete hi 
10 hours. ‘The fixture accommodates 16 rods. The time 
equ red to set and remove two pieces is 72 seconds. The 
eed is 0.118 in. p revolution of the cutter, the speed o 
the large Gutter being 85 rp.m. and the speed of the 


small cutter 108 rpsm. The sto removed per 100 rods 


29.5 cu.in. 
It will he noted that one requ rement tor muterial 


suitable to be machined by the continuous process is thi 


; 


ii 
t shall be work which can be done on a rotating tabl 
that is, it must be surface milling. The other require 


ment for profitable operation is that the material must 


supplied rapidly enough to keep the machine bus\ 


Time and Material Card for 
Repair Men 


By James BLacket 


In a large number of shops and factories the starting 


and quitting time for the millwrights, machinists, pat- 
tern makers, electricians, steam fitters and others is very 

ncertain ; there is no one on the plant who feels it more 
than the timeke per, unless he has some practical method 


for keeping track of the workmen both day and night. 
\ practical Time card Is her sho ms 

Man’s No. 2742, Date 6-27-14 Department 12 (pattern 
shop), job charged to 20-46-02 commenced at +7:00 (day) 


worked up to + 10:00, Job hours 3 
There is no figuring connected with this last item, vou 
simply note the starting time on the clock and put the 


[ {DEPT 
JoB | | nal MATERIAL 
CHARGED) DAY Los} 1 


e) HRS| ROUGH | USED 


son. 
2 “i 
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SPECIMEN ‘Tim AND MIATERIAI 


Notice that the workman pu 


> o’clock ; this shows t 
dinner hour. Had he worked d 
up to 2:30 and then quit to 
(2742) would appear in the 2: 
hy had worked continuously 1] 


Under “Material” are two 


; 
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rough hoard measurement as it came trom thr pile, When Ohio, future contingencies have been allowed for by 
e job was finished, the pattern maker referred to his moi nting the group-drive motors on separate concret 
mber memo on his “time ticket”: the lumber tab was blocks, as shown in the illustration. The we ight of the 
put on a block of wood or scrap of paper. 


\t 6 pm. his daw’s work was done—but he was in- 





rmed by the foreman that he would have to come back 


6:30 to work on job 26-14-17: on this job he worked 


nti) 9:30. cut up two boards containmg 9 Tt. pine, 
ed 7 ft. including scrap. 2 ft. was good for other uses. 
<9 20-ft. 8o-in, leather fillet was used. 

The total column shows 10 hours day work, straight 
time, and 3 hours night work, time and one-quarter, 
lust trv this svstem—Rouvh and Used material bic 
I ) how it helps to come close in your inventory, 


Pmeumatic Air-tHlose Tools 
By KMriuan Vian 


Old air evlinders are common emploved in railroad 
Hap to operat thre tools used on air-hose couplings. 
The method of using them in the Pennsvivania RoR. shop 
in Columbus, Ohio. is shown in the illustrations 

1) lie, l may be seen the cle at ol splitting the ends 
of an old hose so that it may be easily removed from the 


coupling. The jaw A carrving the knife 2 ois stationary 








The jaw ( is connected to the air piston rod so that 
as the ai s admitted to the cylinder the Stee I al 
ne is forced into the rubber on one side and the other 
knife into the opposite side. This splits the rubber. which 
ile into the opposite AM.MACHINIST 











is then easily pul ed off 





The couplings are forced into the ends of new pieces 


VIOVARBLI \loror Bas 


ol hose, as shown In io. 2. This device has two air ¢\ 
inders. the one at A for forcing in the coupling, and the 
or } vail Bs , 
one at 2B hol clamping the hose, Both rt operated 1y\ rime HWOcKS Is sullerent, wii Llu vereht © The motor 


ryvy ] } ' 
alve levers convenlent to thre Work lnan,. Ihe clamps re added to wt, to retain Hnmovable under ordiars dri 


compressed on the hose and coupling stem in the device ne conditions, but at the same time sutlicieutly light to bn 
shown in Fig. So. After the clamps are compressed onto OVE Ithout great ello VET Gestres 
the rubber, the bolts are put tn and the nuts run dow 
and tightened Some ce ision seems te ‘ rise! the minds of at 
eust cert of the enxineers of this country betweer the 
; International Electrical Congress, which it was preposed to 
hold in San Francisco in September, 1915, id the Internationa’ 
Movable Motor Base kengineering Congress which is to be held during the sume 
montl Owing to the unfortunate situation existing abroad, 
I Je. [;. ALLEN nd the impossibility of convening the International Electro- 
echnic Commission, under whose iuthorization the Iele 
| rie il ‘or ress WA is ia Ve pererl he ad ! » ee al cided 
Many times in a growing shop, where the motor has , api ; : hi , it | : 
. by the governing body of the American Institute of Electrica 
been mounted on a prerdrernye nt concrete base, condition ~ Engineers to indefinitely postpone the holding of the Electrical 
arise making it desirable or necessary to change its po Congress, This does not affect the Internation Ie ering 
; Convress, W ch goes i head s orivilr ae | inned l’rowress is 


sition. This entails considerable trouble and expense, I) 


reported in connection with the latter, and papers have already 


the new shop of the King Machine Tool Co., Cincinnati, been received from several of the foreign countries 




















Fig. 1. Spuirrine tHe Onp Hose Fie. 2. Foreine 1w tue Coureiine Fig, 3. ComPpressine THE CLAMP 
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Special Operations in Manufactur- 
ing Starting Motors 


EDITORIAL CoRnRESPONDENCI 


\) VOPSIS Maultiple Ti Hd rattov used tit (th euch, the ir ! one ttt Prades 


Mg motor frames, hen pe ryorming the [tts operations held OW vil Straps | uv otiannel ! ur tol il ( 
fhe parts are localed on three Otntis and the clanips are or the previous operation. Kknd straps operated with 
‘irectly above them, thus insuring the best | ling and e knobs -t are brought up against the posite ends of 
locating conditions. When Lhe isl n ing operation is the frames, thus hold ne them a ilso determn no tire 
verformed, the frames are located on els ch bring finished height of the frames. When the ire held se- 
fhe machined surfaces into a postti n corresponding to curely, 1 ends are ma ned as shown i he illustra- 
lhat Occup / on the dynamo, In pun ress ¢ fratvwons, on C dive t thy mac i part } sel resting l 
landem and con pout iL dies are shown and the rate of } | fon of the ture 
hile lion Ls given, 
Minul \ hk SLD 

Some of the m ne, Gear-cutting and punch-press o ustration. | >, ow the | ine OM 

erations tor making starting motors (| ohtine VNUs I cnn The ratcs | > erut . il rmad on a 


by Gray & Davis, Ine... Boston, Mass... are here de ( miller, The frames, the ture ( r three, are 


seribed., oOCcaAler (yl auras ed ana r ( ts, tl ‘ Cl LWe 
Fie. 1 shows thr rst milling operation on the motor dowel holes: spacing blo« are placed at the om ’ 
irames, The fixture holds three rathes at one setting ‘ Thi ranes The stra are tiv ! tk ‘| oldu 
] | ] ] r . ; } ; 1] . ry" 
ench of Which Ss focuted on roug . ! mes OVET Thires ‘ ri ('> ryyity mostftion on the hing cture, ‘wo 
pins. The clamps .-1 are tightened do io the frames d (-1 nsert tarcot ‘ { ‘ for mm 
rectly Ove! th locatu pins, Tf > oniinge the custihe orl iL 1 niin oD | ! 


securely The tool Bis a 41, nserted-tooth cutter | shows the om fron aol tin oduetial 
° i ° ° 


After one side is n led, the pieces are machined ina vreurs ona Fellows rear shupel The irve Gen is sé 
similar manner on the opposite surfaces, These pieces ent X V¥-piteh teeth cut on its periphery si Lhe cut 
are milled at the rate of approximately 32 per hour | This tt ‘ emoved » second cutte 
The halftone. | o. oe shows the second mi ling Opel . aced ¢ ine baci cit Phe sec | gen 
ation on the frames. They are located on thre Nis no cut wit 12 teeth, 10 pitch. Both cutters use tlhe 
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Fig. 1. First Mintine Operation on FRAMES Kia. 2. SgecoND MILLING OPERATION ON Fram} 














Ml 











hic. 3. Truirp Minuine Operation on FPrawes Fig. 1 Ciurrine Dovete Repverion Gi 
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Kia. 5. SPROCKETS 


downward stroke in shaping the teeth. 


vears With the teeth cut may Lye at LB. 


sCell 
CutTinc TEETH ON CLI SPROCKETS 


The hal Fig, o, 


rCH 


teeth on 
teeth ar 


cutting of th 
The 


Itone, shows the 


hour clus sprockets at one setting. 
iaped to suit Y%-in. pitch silent chains and 29 teeth are 
cut in each sprocket. For machining these teeth tandem 


eutters are used on one arbor, as may hye SeeLL DY the illus 


tration. 


| ) snows i? Operation haking side plates Tor 
( aqimnos ih a compoul ai In Ss operation the prec 

rerced, formed and blanked in one operation. These 

it ire hace it ( tk i «~s0)} per hour T'wo ol 
the formed plates may be seen at el. 

The punching operation for motor laminations is shown 
in Fig. 7. They are made in the compound dies shown 
md are formed and blanked complete in one operation 
it the rate of 1540 per hr. It will be observed from 
the illustration that there is not much of the steel strip 


vasted. thre eorrect Spactl petweelh thr Pour dae 1) hes ly he 
obtained by the skill of the operato One of the punehed 
Wninations may be seen ¢ the Inactl 
ForMInG Orn Reratners 
The illustration, Fig. 8, shows the first operation for 


These 


retainer 


making oil retainers for motors. are made on the 


compound die shown, the being rough-formed 


and blanked in one operation. Three of the pieces mad 











. 


AM. MAGHINIST 


Fic. 8. First OpeRATION ON Orn RETAINERS 





ne of the 
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Fia. 6. Forming Dynamo StpE PLATES 


in this operation may be seen on the machine dieplate. 


Fic. 


The Vy are 


second operation on the oil retainers. 

die | by 
which was formed in the pre 
BR Is then 


to the shape shown at ¢ which 


9 shows the 


located on the fitting over the recess 


vious operation. The punch 


allowed to descend and the retainers are formed 


s the finish forming ope1 


ation. The halftone, Fig. 10, shows the third or pier 


ng operation on the oil retainers. In this operation 


seven holes are rie reed in the piece. 
‘he retainer is located as before by fitting over 
rmed pin which sets into the recess mace ly the pre- 














SECOND OPERATION ON Orn RETAINERS 
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Vieotis obenrutio Cth oo thre ihe pei meres 
oll retarners pias " seh) il | 

1’) NC TEE NG () | \l 1ONS 

Phe hal e, Fie. Tl, shows t operation of y 
aminations for dynamos. These are made in a tandem 
lhe. the first operation beme piel uy i adsthe second 
yanking. Chis process is somewhat slower than thr 
compound di previo sly SHownh ane descerl (| is the op 
erator has TO position thre sheet rool the DinnkIne oper- 
ation. Some of the punched laminations mav be observed 
on the machine at... These laminations are made at the 


rate of 1120 per hour, 





\ 


Vf 
‘ i! the adrawihe tuples vhil t etarl 
A cs ( rhippiete ( { ' " sheet w ‘ 
. yy canal « ‘ 


(iate, by \ h the New Ila I ect direct 
wit { Lo Wy [slat RAR { , ~ lhtia Stal 
AY, York (if 1 ~ } t ( itu 
rneot « | myn Tine wont he rhe I rut 
ti \ metal is well Qin ‘ tin and ‘ 
iy, .v ‘ ] 
iM a economl 1 cut r ~ ! (jes ! a Tt mice 
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OPERATION SHEET 
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GRAY & DAVIS INC 
4 c -0 BOSTON MAS: 
ve = a TYPE'Y1” PART NO3168) 
eC ns “Em NAME MOTOR FRAME 
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“NO. OF OPERATION 


OPERATIONS ,. FIXTURES &7 


| ! f Ty oO rs £ N DS 
l>| Disk GRIND 
13] STRAIGHTEN- BEND OPFN FND A AG! re) 
aly “”” {M/LLING FIXTN 
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miLt “‘B’ (MILLING FIXT. NO2. T~i 
| ) ACE #/! r 568 
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AM MA 
a iz OPERATION SILER 

The istratiol Fig. 12. shows 1 weratio 
sheet used a s factor li w Seon it au the 

er lett and corner is a draw vr ol ‘ irt. This vives 
the operator a correct Impression ( I rt ( yr me 
chined, the name of which is given on the right upper cor 
ner of the sheet. It w he seen that the various opera 
tions are given in sequence, the surfaces being marke l 


the alphal tical ord 


eT, 


Opposite each operation i ent rh 


al 


TANDEM Dir vor Puncuing LAMINATION 


that many tl 


leate | 


momome a porttitor Loproa ‘ There) 
old Vist ul Jabor a ! Tructura rere 
\ r ractically ter t bridge 
omplet 
\r len ol sizes can be tad ro thy mise casting, | 
Ws are show) ! 1. Th s the end s 
the arch, or abutment. on w the lower chord rest 
nd ro =. thr ren ing surlace Mtl ut | Some ten oo 
( rhideye “’ size of The span, OT7.0 It... ma iM had Wine 
\ tlize that this apparent! t | realit 
mare of long radius which takes th we of the rock 
mn il r bridges. This base ca s 17% ft 
ong ) a muiit nm Of STIX sect ! i nl " scM'nh ool 
‘ \ These tk lt tive thinnest we 
~ ! mn the ness. the siz eormipaal 
the man. The tot e casting i 
yhout 500.000 Ib. The ears OW wotlk lo <ed to hold at 
Ms \ le it is |e La rresponding an 
oO el ) od t ndation ( thr piers 
Some of the chords are s 2 and 3, the 
itter ! an idea of thre eof the wt Cs, Lhe size 
the 1 iain a omp yn The 
! ex whoa iment ( 1é if ee Wor rit Amert 
i ) oe | \! e, Pen climinary. ere 
} hy no « nsrere ] le ! Te OV to thy large A 
1 ‘ Is erectiol \ (| re extrenv i 
racy 
Nii il ~ vill " nterester Live special planer ho 
in Figs. 2 and 3, which contains a special planer o 
e traveling-hea tvin or eH the end t 
ords Ihe hord i ) ww bere pbhace 
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so that the other end 
150-it. span, a 


means ofa gantry crane, 


position } 
may be properly faced. This crane has a 
capacity of 150 tons and was built specially for this work. 


This also shows some of the Sper ial forms of slings dle- 
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in hardening, alter changing from chrome-ni kel to 314 


per cent. nickel steel. After trying various means to im- 
prove them, we finally hit upon the following method, 


which is now giving us better results and a better finish. 












i } 
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Pia. 3. Sprcran PLaner ror 
vised for lifting the heavier pieces. A large radial drill 
ing machine is shown at Bb, 

Another peculiarity of this bridge is the high tensile 


this ranging from 66,000 


over 70.000 Ib. 


strength required of the steel, 


to 76,000 Ib. per sq.in,, with the average 


The largest plate is 122 in. wide, 17 ft. long and 15g in. 


thi k 


Cutting Carbonized Gears 


Ry d. r. FOHNSON 


Being a gear-cutter foreman In a shop manufacturing 
high-grade automobiles, where quiet gears are required at 
any cost, | give our solution of the gear problem for the 
benetit of others having similar trouble. 


We had considerable diffi ulty with our gears distorting 


FACING 


\IeEMBERS 


Exps or Cltorp 


We turn the blanks and rough the teeth in the usual 
Way. We then put 
run them around once (instead 


leaving the tooth about 0.010 in. thick on thy pite h line. 


them in a FeHows gear shaper and 


of twice, as the old way) 


They are then sent to the hardener to be carbonized. and 


after carbonizing, they are hand-reamed, as they always 


close up about 0.002 in. 
h vear, taking off 


They are then finished just as a roug 


the remaining 0.0001 in. and leaving a carbonized sur- 
face about 0.025 in. thick. 


honizing softens the stock and stops tearing while cut- 


The are quite soft, as car- 
ting. There is no scale on them, for thes are not exposed 
to the air while hot. Gears cut in this way require only 
one heating after they are cut, and as most of the distor- 
tion has already been taken out in carbonizing, we have 
a hardened gear as accurate as when it was cut. 
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Motors for Ventilating and Pumping 
Systems 


By C. BE. CLEWELI 














\) NOPSIS Practica yeevery ShOD Iw concerne SO) Or ror { ‘ ; 
ertent with ventilating problems. a lhe mear f j resistal ‘ | 
nig the fans and ) OMWCTS 1s One Or The Dy } / | 
mm Such systems. The characteristi j ‘ where ' 1e 
west POSSESS lor satixtae } erg Lyle ; i mT 
hie nature i ( EL )] ) \\ 
proble mS are approd / ~ 
ements of some f j ‘ 
tnd live ; j j / ai 
let / HMSS1O Ol } } s 
axes willt eran wstl) ; . 
| 

Although Like echittiat ro syst orl uo oadistinet part 
Ol many shop a yorine | ‘ ic | 1 1 t 1 { 
looked upon as an item OF secol orts 
rious Cases, and Ss thus ! more tha ( ‘ 
attention. A study of the vent e probk Oo 
shows that it involv a ruin 0 mportant eb ent 
which must be given due thou st resy] e to Ho ‘ mel _ mm DLO LEQUIRED 
lye realized, and the wide use of motor-drive \ titat | root ' 
outfits makes these wnt oO special erest 
relation to the moto! CY nent |" 

It is hardly necessary to dwell on the econo mpol 
tance ol adequat Ventilatiol 0 ! | ‘ \ () , 
foundrie S. As 1! the questiol 0 heating } ‘ 
mer, sO WITl entilation sat dill t to esti ae ( ( OU 
Valitaves Ih money Value and ‘ e ecorl ( 

» the shop suppl l with plent oo — = 
} “4 = “ 
~ | « 
or ; ‘7 ~. 
i 
» - = a - 
| pe 
P ‘ 
rie l Oup Tyr \N (LEI VENTI ly pr 
(Ri ttt) SILOWDNE |’ oi \} 
trasted with another shop not thus plied, are so ere bi Moron-| \ ' ' 
that ventilation has pecome a damental tem \) Bio I> 
ideas of shop management. 

The typical vent lating “Val msists of an e (GoO00 , 
fan for remo ner thre inp ( } Oo? thr ' raya > , 4 
and a blower for the introduction o uure al Vari or t 
types of fans designed for certain cases | thy oO 
alled disk fan. A particular form is the Venturi typ To trate the ms 
and by the proper design of the fan bl . the central a room with 1 () 0) 
disk the efficiency is Increased. Fig. 1 shows in diagrat ol al mi ( 
orn how back flow Ws Decl eli ited this ri j () tive a t 
contrasted with the older types of fans. ! ( | () n 

Fans of the disk type may be en ploved either lol ) | erage, WV ) 1 ol rest 

, t p ner? ty | ‘ rF al “ } " 


l 


*Assistant protessor electri l e eerit niversit of 
: 1) moror as the ! tT Wt 


Pennsylvani 








AD AMERICAN 


~ Rt Stor il 


the simple equation : 


ulr nay be CAPessea YY 


| rr dp 
hp. l oy! ct 


55.000) yp MOO) 


where “yp. stands for th 


ata velocity ¢ oon ft. per min. through an orifice or pipe 


with an area A in sq.ft.. and p stands for the pressure o1 


per sq.ft.: @ is simply the cubie feet 
This 


obviously net, and must he divided by the olti 1leney ol the 


Vacuuln on porns 


oloam moved per minute. value of horsepower Is 


from the motor. 


lan to give the power required 


Cu kt. of 


Air per Mir Diameter in h Mot 
bres Approx 
1) W hu Inlet hut thy Ru 
I} oe, Of | \( Notor ( l " ) 
li 1 1) 17oo 
y “i 1 Peal 
Ww) 7 7 if SO 
” 7 i) 120 
mM) ) ) 7 SOD 
Direet-Current Shunt Wound M 
17 1 1 17m 
7 i ‘) } 1120 
iM) 7} re in ‘ SOU) 
, 7! 7] 6 ! 1120 
7m ’ ) ii SOO 
Note Phe speeds given insure quiet operation 
DATA FOR SMALL VENTILATING BLOWERS 


e ordina 


pomt to note is that in ti 


\n interesting 


dower. tvpified by a centrifugal fan. the quantity of air 

proportional to the speed and the pressure to the square 
of the speed, hence the horsepower required to drive the 
the 
this 


the fan load are different 


i . proportional ie) cube ol the speed, See eq lil 


just given. In respect the characteristics of 
from those of a hoist where the 


the 


lorque required for a given weight Is independent o 


speed. 


The Moror Stze Ann Conrron 


Reference of any given case to a motor manufactures 


is perhaps the wisest plan in judging of the motor-horse 
It has been pointed out that the 
The 


serve for finding 


power for a given fan. 


horsepower is determined by the maximum speed. 


the formula already given may 


lise ol 
the horsepower. The uncertain factor is obviously the 
The 


is from 30 to 75 per cent., with 50 per cent. as the aver 


eficiency for centrifugal fans 


elliereney. ranve © 
ave. It has been recommended that 25 per cent. margin 
allowed for 120- and 240-volt 


the 500-volt 


should be fan motors and a 


margin of 40 per cent. for class (S. R 


Stone). 
Suppose it is required to move 9000 cu.ft. of air pet 


min. against a pressure of 5 0 per sq.in. Substitutine 


in the formula we have: 
5000 kK 3 & 144 ; hanges the pressure 
ip). t. | nel | from o ber s@¢ in. to ) 


OO) << 16 


\ssuming an efliciency of 50 per cent. as an average, we 
wver8.2 horsepower, and allowing a margin of 25 > per 
cent. (for a 220-volt crreuit assumed) to take into as 


count the heavy service on a fan motor, the result is a 
10-lp. equipment 
methods 


the three 


armature 


Mr. 


namely, field, 


As pointed out by Stone, of 


of speed control resistance or 
multi-voltage—the field method. while eflicient. will call 
larger size of motor than with the other two meth- 


Multi-voltave Is most efficient of the three, but not 


hor a 
ods, 


alwavs available. If the armature-resistance method is 


, 
—Hhowl Liha thre Powe! required lo move 


Horse powe I reg red to move air 


MACILINIS'T 


used, the motor may he smatler in size, Diet the losses in 


the armature rheostat due to the usually large armature 
currents make it an inefficient scheme. Note that it is 
better to 


delivered than to throttle it. 


slow down a fan if too much air ts) being 


To reduce the Pressure Iy\ 
cuts the 
To rm 


duce the pressure by 50 per cent. by throttling merely re 


one-half by reducing the speed 50° per cent. 


power down to one-fourth of its original value. 
duces the power to one-half its former value. 
The operation of the ordinary disk fan (see Fig. 1) 
different 
class the pressure as varying about as the 1.4 power of 


is somewhat from the blower, and authorities 


) 


the speed and the power as varying about as the 2.4 power 


of the speed. For the disk fan, single-phase alternating 


current motors and series-wound direct-current motors 


are in common use. For the blower, as in Fie. 4, singel 


phase alternating-current motors and shunt-wound di 


rect-current motors are in veneral use, 


Moror-Driven Pumps 


Turning now to the question of motor drive for pump 


ing machinery we find a wide range of service, including 


reciprocating pumps for boiler feed and pressure ser 
Vice, centrifugal and vacuum PUP ps ror Talsing Wate 
from wells, air compressors and the like. To illustrat 


some of the pomnts connected with the motor-horsepowe! 
calculations for a motor for pumping machinery, one o 
cited. 


two typical cases will be 


At the outset reference should be made te thy ports 
which make the electric motor peculiarly well adapted 
to this class ol; service The cost of H# motor purip I 


apt to compare favorably with a steam-driven pump or 


may even be less; motor repairs are generally quite small 

















Movror-Drivexn Horizonrat CENTRIFUGAL 


» . 
PUMP 


lig. i. 


compared to engine repairs: attendance negligible; powet 


is used only when the motor is in use: and in addition to 


the motor drive the actual savings 


the conventence of 
with the motor may amount to an appreciable per cent. 
One estimate showed a saving 
the 
To 


operation. 


return on the investment. 


of S261 per annum on an investment of S1436— by 


adoption of a motor rather than an engine pump. 


these items should be added reliabilitv, ease of 
safety and simplicity, all of which make the motor drive 
Figs. 4 


ontal centrifugal pump and a reciprocating pump for 


superior In many respects. and 5 show a hori 


] 


motor drive, and Fig. 6 a botler-feed pump with motor 


drive, 
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Power RerovireMENTS 


Taking Lik ower TeEQulTre I lise Water as ah @CXal : ; 
find the net horsepower: : Ui IT ‘ l 
7 ’ ‘ 
yh 
where l/l s The tol Ca cel ction. ) 
net horsepower, therefore, eq 10 t L000 
vallons-feet 1) ( es one net hor \ 
power to raise 100 gal. of water pet ta 10 
ead Obvious to determin Oo 
motor for drivi 1 ) _— ‘ cl 0 ) 
must be cor ered, and as le ‘ 
this formula should be ¢ cl CX Press 
ndredths, so or Co 
f // ( 
HT = = — 
/ ] / 
The efficiency, 0 the MlmDp = the ratio oO Tin hor ( 
power actually requ | to raise wa to t drivi ' 
, re | 
































Fria. 5 Moror Gearep vo Tleap or Ry 
{ ( 
IPROCATING Deer-Wett Punt 
| 

‘) i wol\ye red ( | ( ( 

vone l wis ron ‘ , ” { ‘ ) ! 

tril ival pul ss H0 to SS) | or Tripler ) ( ‘ = WW ‘ 
pumps; and OU to dO per cent ota ! ‘ 

To illustrate 1 caleula . orsepows 
that it is desired to pump 1000 ( \ ‘ ° , 
aevaibst tota ead of 50 _ 
Thi horsepower . thyary } rer’ } t; \| o ; 

LOO) A i 
) »| 
pth) O.60 

assuming 60 MK ‘ ( lw] t ( 

[his ier || <trates ) 0) }~ ) Pa re ) 
may be carried through. The 5 entilation and 
rl] nine hay | hye ' ly ] . } 
puMmpMne have cach become speciatized and cover a wick 
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Standard Taper Sockets and tailed dimensions for a complete series of taper parts 
Shanks forming such a standard. 


The accompanying drawings and tables give the com 
By L. P. Aurorpb plete set of taper sockets, shanks, driving keys, holdback 
kevs, drifts, adapters and reducers, from the practice of 
the Watertown Arsenal. These standards cover both the 
brown & Sharpe and the Morse standard tapers. 


The most extensive set ol stundards for taper sockets 
id shanks that I have ever seen are those in use at the 


Watertown Arsenal. These were established by Carl G. 








Barth during the time when he was installing scientific —K ia : ~C 
management. One feature of the standard is the use of : Paes t meni iis 
the Barth key. a previous reference to which in connec ~ ot = |} ! 
. ae | oc == A 

et » » ¥ i ' 

tion with tapers was made on p, 296, Vol. 31, Part 1, in : Ip 








in article by Frederick Oven. But while that artic! 











; : | Small End Large End Taper Ir 
shows the principle and use of this key in the standardiza No.of  Deptl of Plug f Plu Dis 
, } Paper P _ - Ft. Ler ( | ] 
on ol machine spindles inal arbors, tf does not vive de a ‘ 
@ i 2 875 5 ( 00 0.5 0. 1S75 

r 4 6 QQ. 725 os 0 25 ( Wo 6 
le * s , FOS O79 1) SOS O55 0.2 O.375 vO 625 

' H 1 " 4 oo 1 OO7 a QO. 3125 0 625 1 

- R > ( > GS75 1 04 1 YO 0 S161 0.3125 0.625 ] 

4 11 6.7 1.25 1.531 Os OO. 375 0.75 1 
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‘BD ———— A 14 8.25 2 2 344 0 0.375 1.2 

a » 7 | 8.75 2.25 > O14 0 0.4375 1.25 | 

Y = Y lt Q 25 3.5 2 885 0.5 0.4375 1.25 | 

| Q 75 oT }. 156 0.5 0.5 1.235 


Provorrions oF Brown & SHARPE TAPER SUANKS Usep 
! I Minimum 
otk 1. per Bolt Hole IN SPINDLES OF MILLERS 
ym Ilole H Ream R D \ Ft. Lengtl B 
, os 0 500 O05 0 8125 of 
o¢ 0.725 08 0 4375 A 2 
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{ 


We Tr 


¥ 





~ , STH WO 0 75 ) SOS os 0 5625 —- ry, A D 
9 { , | og 1 os 0 GS75 i . Wie > A 
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17 0.875 0.7 2.75 $156 1.3125 A A-A 
rey ‘ I Brown & Shat Lay 
ProvorTIONS or Brown & Stiarree ‘Tarver SOCKETS ‘ oie 
- No N f 
Usep iN SPINDLES oF MILLERS Shank W rr D Shank W B ) 
1 O Lio O47 1) (44 7 oO. 106 woe “ 
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| = (4 385 0 DS 0 : 
ie A ate 0.385 125 13 
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=e Ni orine t Dri! et Et " 5° §° 


CULL, She ry KEXD 
—— T Z ~~ ae} 


Sma Large In. of 4 Driving hey to be 909 <--> L > Soa 5 D pre! 

Depth End of End of Dia. per \ from Hold Back Mey t {— >Ws = 
{ Denth of of eam Weamer & = Tyln. —} — 
Mery l I I ] : t kwo! 


per Hole H if D \ Length K I W WA. G4 
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« X x ru’ 
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J f “ue Depth Small lend irge | Vay I ) iN va 
Daye y of Plug “D f Pluie A Dim. pp l & | H S W Ix | 
" 0.37 0 47 O6 0 125 ( 2 125 
375 O STS Oe, er 0). 1S7 ’ 7 ‘ , ( ‘ 1875 Oo 5 
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another price is made to the 


consumer and dealer, and 


ith are known to both dealer and consumer, it may re- 
it in the consumer selling himself the goods, to the bene- 
t of both himself and the manufacturer. On the other 
nd, as mat wople are likely to say, “If T must pay that 
rice anvway, why hot let thr deal have my trade and 
werform the service of selling me the goods 7” Then the 
iker t ry well say, “Here, anvone that comes to 
nie dh in my factory without my running after him 
en ive the dealer’s price.” This would only seem to be 


lt ease OL a deal r who carried the manutac- 


turer financially by stocking with his goods and keeping 
e manufactures plied with money. In that case the 
deal the real ma acturer and 1 apparent maker 
ply lis ren t and ought not to <e]] any woods 
it all. except to x crior. 
\ lares neern is entitled to a discount just in propor- 
the ! tacts like a dealer relievil thre manutacturer 
of the cost of sell If he bu it isand dollars’ worth 
ex a veal e probabl uts the maker to no more 
eX) ( r r e street ho 
ed ol t 1 vet that he 
) a rT ( ir | lt ( evel 
| ‘ act that | CVel won hows 
t 1 t ol tol titled to certain 
‘ } ! \ eth 1 lie 
‘ ‘ , } ‘ itsalyle As things 
i ‘ ( one ol two frames 
‘ } 1 ! ‘ ) quoted a bette 
, om 7 cas vw Is smugly 
hay or else . poi thrat petite red 
{ ‘ ) ! ‘ that he must 
‘ Cobyye Vil ct ¢ ’ il I ) Llecss 
| evel " , WwW tT eve ‘) ( Cs my — were 
that 1 ee we subject te iriation only und 
ertaih cone Lin everyvin 1 ht buv on a bas 
of quatitv. ce el and sel . that would b ast! 
Pryce nl wectol Phi t hry Tebrptation breeding discoun 1 
\\ used f 1! 1 lines 
» t! ‘ ecore t t nt 
nN ! DD t | ] e p s tho 
1! \ th b] t¢ be | >t lrite 


Six to ten thutes were cut in the 


md an irregular curve of 42 deg. 
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The Fields of High-Speed and 
Carbon Steel 
H. BALL 


the columns of the 


By MARTIN 


If the steel makers will tell us in 
AMERICAN MACHINIST just where high-speed steels are 
preferable, IT feel it would be productive of much good, 
here such 


especially w the following are 


being 
Can 


carbon steel ? 


questions a 
a sked : 


mac and used as hard ils 


high-speed stee] be 


Is high-speed steel of equal hardness more brittle than 


carbon steel ? 


\re any oOo thre 


1 
1M} “Teel To! 


newer high-speed steels equal to cat- 
nec- 


finishing cuts where a good finish is 
essary ? 

What advantage is there in using high-speed steel for 
where the cutting speed 


reamer blades and other tools 


must be slow ? 


Cutting Spirals om a Miller 
by F. r. 


[In the shop of the Barry Manufacturing Co., Musca- 


HleEBARD 


tine, lowa, we had a number of spiral-taper pin-ream rs 
to flute. Havine no universal miller on which to do the 
work, a plain miller was used. This was accomplished by 


attachments and index centers shown In 


and slotted at ( for the index 
DP. as adjustes as shown. The circular track # was 
held rigid by the 
the track 
was used to keep the 
ivhest 
| were 1014 in. lot 


against 
track at Tl pomt. 

¢, with 7-in. flutes 
to 1-4 1m. at 


ié the small end. 


Iron) 
reamers according to 
raising the mille 


ible. The spiral cut was a quarter turn in 7 in. A 


were spaced by 


? 
Uneven 


formed cutter 7, havine an angle of 45 dee. for the fac 


for the back, was used 


the arbor. 
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SPIRALS ON A PLAIN MILLER 


CUTTING 


Fig. 2. Rear View or Sprrat MiILtytina FIXTURE 
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Special Pipe Units Made by Oxy- 
acetylene Welding 


By Rosperr Mawson 


SY NOPS]TS—Jn the manufacture of pipe units by 
welding dilé thea a Spe ( ral fy pe oT Hi te riot j md oud S 
used, which ws stronger than the more common Hutt joint. 
ending lo prove the SU pt riority oT 


i 


A SOTUCS of CL perce nts f 


This method Is SHOWN, A lupe OT line ount, Anown as the 


Alwood, which consists of drilling oles in one member 
} wai “4 
SU that the wo len meta “wi untle l ( lwo parts is dso 


tHllustrated an / lescrube 


The manufacturing of piping with outlets placed at 


an angle is being done by means of the oxvacetvlene 
method. The Pittsburgh Valve, Foundry & Construction 
Co., Pittsburgh, Penn., is making a number of its prod 
ucts by this method, some of which are here shown. 
The first illustration shows the outlet on a header pre 
pared and ready for welding. The hole in the pipe ts 
irst cut out, preferably with a cutting torch: the pipe ts 
then notched as at A and the outlet place hh positiol is 
shown. It will be noticed that the fingers of the outlet 
set into, or Interlo with. the notches of the ma pipe 
One of the headers wit the jornt finishe | is 


Fig. 2. This part is 15 ft. long, and the main pipe and 


outlet are 10 in. diameter. The joint is first fitted i 
then the notched fingers are welded until the surface as 


s similarly 


r jomt i 


sumes a smooth appearance. The inne: 


treated, after which both surfaces are rounded off to pro 


dea smooth tlow for the steam 


Test o1 INTERLOCK WELD 


The purpose of this interlo ne type of weld is 1 
provice a stronget! joint thal \\ ila " Those] tole with 
1 ‘ CODMMIO! nuitt weld 

The test, I) . oO, shows a] nt at A lade bY The titel 
locking method and one at Bo mad ) tin mitt metho 
As wv ot l Tin tra I . ) 
lect t thre sepre tra | 1 
CVE! I Tie stronvetl t Ove} 

ol ts | mositic 

neo Unt tert i 
tao) ities fest { "% ly 

{ 
tha ! 1. to \ en ter Bb 
I velded " | \\ 
} the deo f { ‘ 

tical =Itlon Was ome} 

ed scale ¢ After 0 12 
( niall rach Lpoye t J . \ i 

s originally attache t / l’ e wa Wh ove 

wut y1y eu Wii th ( 1} TOK! ‘ Tin ral ih its 














Fig. 1. Ourter READY Fig. 2. Tur FINISHED 
FOR WELDING LEADER 
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Fic. 6. Heap ann Separator Suet Fic. 4 
Me LEMENTS 
sumed Its original }M tlol rhdy Poe epbar de et sho wr at 
this port. 

The result of the test for destruction of the weld 1s 
shown in Fie. 5.) The branch pipe had been drawn over 
oo deg. when the elded joint was destroved, as shown 
it A. 

\rwoop Linke WenLpDS 

The method of mia bier adn Velds, WH = also sii 
or the separator heals, biter | Qdne of the sep 
arator shells and its head B, prepared for welding, are 
Howl th Fie. 6 At the end of the shi are drilledgand 
oOuUntersul Tie holes | The head Whiltell lits wren 
ormed to shape made with a flange which fits thr 
nside of the separator end. One of the separators with 
he head in position ready for weldin s shown in Fig. 7. 

Ih rst stave of welding the head to the separator 
<The | Is dep ted in | | , After Live read lias heen In- 
<erted, the drilled and countersun holes in the shel] 
are filled with the welding metal. This molten metal 
flowing on the surface of the head tends to te tive 
two parts. One ol thre separators alter this operatlo las 


Heap in Post- Fic. 8. First Stace or Enp 
PION WELDED 
4 werial 4 = SHOW] the le surfaces A hay 
" ote. 
WrELDED SEPARATORS 


A steam separator 36 in. in diameter and 6 ft. 7 in. 


in length with two 


12-in. outlets fitted with Van Stone 
flanges is shown in Fig. 9 This part has had the weld 
ine operation performed on the heads and the weldine 


wots may be seen at uA The outlet plpes have also been 


welded to the shell by means of the interlocking method, 
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as at B. The final welding operation is to fill the seam part is made with an 18-in. diameter pipe A, to w ’ 
between the shell and inserted head. welded by the interlocking method tw 

One of the steam separators after this final welding op- B. The alignment of the outlets wa ( vow 
eration is completed is shown in Fig. 10. The spots — the spacers ( between the ma the bi ip 
used to weld the baffle-plate support A to the shell may be \ group of welded parts is s | 1] \! 
seen at B. rear may be seen two headers, the diies of w 

The method of using the interlocking and Atwood types are 16 In. in diameter, ‘To e of these welde 
of joints in manufacturing parts of this nature enables 8-in, outlets and one 16 outlet. Screwed caps at 
the product to be strongly made and checks leakage at the tached at the ends 
welds. Furthermore, parts which would be either un- The eadel nh tin oOrer re ( lil lt 
sightly in appearance or difficult, and in some cases im made with two 12-in. outlets a one If outlet 
possible, to make can now be manufactured with compar mart 1 is a short header wit l outlet t 
ative certainty of success. angle This angular pip raced with a we 

tangular steel tie-piece. 
SPECIAL CASES OF WELDING Ws miele weak ob wiialiad 
\ special case of welding ts depicted in Fig. 12. This  Oxweld Acetylene Co 
Pa 
° 2 
The Design and Manufacture of 
Lig 
ight Pistons 
By Frep H. Convir 
SY NOPSIS—Lial ness in motor mstons hecomes more Lt ~ Coventry, W ea coo ch ( i ! 
and more essential as the sper nereases, and sue pis 60x90-mm. « nde 
ONS require more careyul machining than LH OS¢ lor \n interesting point is 1 4a thou tha ( an 
slower-speed motors. The way in whi fheu are de stroke are given in m met thr mrDpos o 
Ste and finish woof interest fo a im Stila nes. nation, everv dimension « i boy] f n inehy 
The instruction sheets used are particularly pleasing, ow- the maximum outside diameté 2.36 1n., plus an 
ing lo their sumplhotly ane receness lhey shor ractly llowance ¢ O00 Wn 
what ik wanted an fhe sequence of Ope rations aiso The It “ oted 1 it Tie | ! ed all Ove) 
dimensions and limits of each operation in lurn. without with the « eption of thre YOSNE 1 carry the pisto 
confusing it with any other operation. Wns, a the inside dimensiol ‘ e] his f . 
ey ? ! owl | ! on a 
The development of the high-speed motor in England count of the slow eed of the mot \ number of 


has necessitated a different design to that used in f : the makers omit the piston 1 t tiom in ord 
country, Where much lower motor speeds are used, owing educe wei is 

to the desirabilit ol securimeg STons as lioht as possible cCasiel Th re are aise ; | r ( ron 
Although the design varies with the different makers, of steel forgings, th: e and out 
particularly in regard to the use of a piston ring at the = ditieult, however, to bel these can be m 
lower end of the piston, the one illustrated in Fig. 1, — sufficient lighter than 1 cust warl 


which is from the practice of the White & Poppe Co., tra expens It is also open question as to the 




















Fig. 1. DrTAILs o acgur Brivisu Pisro 








, ; | 
ati Ol 


subst 
east Tol 


Wi iy ! 


turned taper about 





< or minus indicating that the designer refuses to put 
} 

Hhecessarils ire mits Wher ( al hot require 
\ithough the diagram exaggerates tive ingie to whieh 

ese are taperes order to make it ear. this will be 

eh to in abot t ] ia cl rye oOatiow tor expansion ol 

( wads + | if lppoer ¢ Che) Ti { - i dee, The angle 
on the inside of th ad is given. this evidently having 
wen carefully studied and determined to secure Maximum 
treneth and minimum weight. 

There is another anel of 3 «lk rom the tower ring 
foo Thee end ol piston. While thre lis ( ( t] onal ~ 
hamtered out to 50 deg . \ ’ract t ula ( 
or) ©) FINISH DE WD) BEI f V 

OPERATIONS ON EE 

mM 
PISTON 60x90 % 
CAST IRON 
| 
MASTER DRAWIA > 3/01 ee 
| 
f A Ny f I/UDGEON 
] vk i 1? id rs 
WA — PIN HOLES 
{|| 
‘ 5 } Shhh 
P| < hs 
JAH 
’ rs s A rs v PN RFE TA/N/N PIN iJ 
f 
se PFAM GUDGEFON N 
OLE DADE + 
i 
| 
= ” 
Gs A END FoR i (49 PN BOTTOM GROOVE it ACE IN 
— 
_ 
—t 
t | 
| rn 
(S)eor SH OUTSIDE DIAMETER 10) rye, ROO! 15) A 
~*~ wo 
| as 
i 4 OpreRPATTON SHEET WITH | 
Mhelslol ! to ( timiits \\ ! 
ney Are Wack \ \\ 
ecurimg the lite OS ‘ vinte ‘i 4 . 
tiilders of automobiles se tl fatlo ist ) ! 
Secure the marie | ( " ( - 0 ! Oren 
rods Asa preen Oo! } iit ‘ sto bllis wont 
oosened WW) tthe ) o) brie ( ! Tie 1! 
hikers force a on) ! | Thy ) ! 
The case shown. ‘ iM = | 1) ! - ) t 
poer piston rines and ad _ SLIP pes dace W ch ete 
tugtly prevents tl] yyy Wwe y out in either direction 
lt will be noted ul ere are ¢ lyf <r oles drillec 
rs nal the lowel edo sis become customary tb son 
} s | ] 

et mw) Thiol ( ~ 1) x ) mie } ' yeh thyyy t 

<for downto t rah ist 


OLE 


you 


r., the allowance o 


SCyis 


adozen 
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GRAPHICAL INSTRUCTION SHEETS 
» ot the hest mstruction o 


It 


British shops to manufacture accu- 


r operation sheets 


ver also shows the care which has 


seen. 


been takel nh many 


as the Con 


as economical) 
\\ arlow. Instead 


sheets of typewritten matter, as | 


rately, interchangeably, and 


lit utput of having hall 


ions Of oO 
ns occasional] 


the 


1 4 1 1 1 
cen done Is country, they have made entire sheet 


In thi 


practically a graphic chart. 


hese sheets are made out in sizes of about 84x12 
n. inside the border line, and are divided up in anv way 
, ; mn 
which is most convenient for the wor In) Thad. Mhis 
} } . } P 4} 
sheet is tor the piston show! n Fie @ the number of the 
aster drawl wire T5101 The rst square mm thi 
wo? olf me corner shows } to in the « it of opera 
ti thre MmSTO OOO bea nha 1 iF ~t0 ~ 4 
ib mye e Q6 P TEST 
AN Jim 7h RK 
a | 
ors n P — ets | 
REAM v ? 
; <Y) WIPING & WASHING 
| 
_— oF.) . . 
‘ 4 . RA Or OR Oll HOLE 
' G7) EF BOSS & FA > FIN ICK R. 99) DRILL & REAM f 
Tn to | {Vr e/) 
Ws | 
i ‘ 
| | 
{ r | 
=, FN 
. - | 
(48) - Lad ‘ 4 Wis METER 0) k 8 HOLES 
Ny ir ,) YP z > 
a } re eee @ 7 =x 
"a A ? 
a : © 
J = se = 
19), 4 RE PAA (24) GRIND TAPER 6i) a 
‘ k V2 P | 
“AP (6/72) 
‘ 39) 
. 2 
| 
BEAD NG OVER 
ass * 
: > GPIM/ Ips j 
20) 5 BACK RECE 25) Ne ER . 
| 
~ 1 ¢ 1a) ‘) \l i N¢ MOTONS 
ast iron from the master drawing 13.101. 
eh conn eC oberatlons. V r most explain them- 
= . Ni . nor. ¢ o as it would b 
dl li Rach operation is shown 1 eavy lines, whil 
( Crain ( isto ~ sith} riven in ight out 
AY 1,17 ati 
( . m SeCT) DD oOllowineg ( rent operations 
throug It shows the seque ( n Which the various on 
The . WwW ¢ } 1 ~ \\ ( end Oo} the lis 
té = Tr? ( =I Mmensrons il ned ates 1 
eC] t] ous grooves are turned in the pis 
) 
Olis a “Hppiles offer cle } ~ 
Rake such ai spe operation No 1”. where t 
adveon ¢ piston-pin hole is drille ‘ No, 15. wher 
< renmed to 0.496 in. with a plus allowance of 0.002 
next operation is To lace tik nsicd ( thre pistol } 




















a ° 1 
December 24, 1 











bosses. while No. 15. be = the ¢ the holes 
these are finally reamed Vy hand ( ce out all burrs 
Then the boss on the end ts cut off 1 piston faces 
when the Isla “ operations 1! In operatio 
22 it will be note t rad s is finished unt 
the pistor sal tiv ‘ | Wi! h 
ous oTrimnd ol } ons TAKE Dili ( ~ bee 
iv the heavy nes ¢ he drawn () ons 26. 2% 
LS require no draw ov. nor do . We 
This makes a miplete sel ¢ s lis OW 
exactly the work that is to be do = E 
Two other operat : vs 
{ iM “ Orlow ulis ) a } 
5S 
OPERATIONS ON | + 
| VALVE PLUNGER Pl _ 
ROLLER I nm 
60 x90% TOUGH & L 
HARD f _~ la 
MASTER DRAWING NO 
1360! os 
| cursars nro (1)\@) , g 
LENGTHS OF 2 FT 
| YANMINE & SB | 
Ricans | 
TAS 
ae | 
ANDBLASTING © bed 
| G) Air OL & WA & 
HARDEN 
ETTING ~~ | 
@) 13585 | 
Ine OPERATION SII or \ E PLUNGI I 
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OPERATIONS ON HOLLOW CAMSHAFT 90 xi30% 
I5% CARBON STEEL (GEAR DRIVE) 
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MANGANESE-BRONZE 


\ ese-bronze Shall be equal to Spa arso 
or H ine bronze, and shall have a tensile strengtl 
of not le t n 65,000 Ib. per sq.in. and « stic limit of not 

per cent of the ltimate tensile strength, an 

t t 1 r cent 


SUMMARY OF TILE EXPERIENCES 
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What 
various alloys ? 
Will 


onstantly applied, or frequently repeated, stress ; 


working stressses ha e used safely for these 


these brasses or bron Cs deteriorate 1) reason of 


that 1s. 


vill they fail from fatigue ? 





Two Babbitting Fixtures 


TOWLER 


By A. 


















































be detected at am manufacture ? 


time alter 








0 Drea LAE Lie Catskill Aqueduct eXNperiences : 
| mibers ¢ DTaiss bolts have been found crac ked |’ i AY hpadnin Kastwood Co.., Paterso! . N. a lises a 
i roken their packing cases alter storage through number of fixtures for babbittinge brackets and similar 
winter, but having never been stressed ; others never ex parts used on textile machinery, two of which are shown. 
sed to low temperatures and never stressed have been When babbitting the beam slides used on warpers, the 
r ] niilar co vwlition. The ~C bolts ranged from ln, \ture shown nh hie. 1 is used, The casting, which Is 
fo Yup diamete P. Similarly. flat bars. rolled ryleate made with cored spaces Lor elve Thi boi. Is located 
| ro ~ mortine ONT thr rown welght have heen tl the fixture DY means of the three bars A, These are 
| cracked or severed after a lapse of a few or man made with a slight taper to allow their convenient placing 
mth Flanged 1, plates riveted together, shown in and removal from the fixture. The thumb-screws B 
( 1] mspection to be in) apparel tly eood Col dition . ire tightened to hold the casting ltt POSITION. The molten 
were found some months later to have incipient and well babbitt is then poured through holes as (, which were 
developed cracks, with many rivets cracked or yielding drilled in a previous operation. The metal flowing 
to relatively light blows from a hand-hammer. Mam through these holes and filline wp the cored -“pockets” 
holt hea have come off. Tlundreds of bolts ha forms to the contour of the aligning bars \fter the 
0 under 1 on, after short or long intervals. The metal has solidified the bars are removed. Th irt is then 
| have 7) nero | portant as to ready to have the hearing machined to SIZe. 
J 
ir Mixture ror Bassrrring BEAM SLIDES Rig. 2.) Finrure vor BABBITTING SLIDES 
lia ‘ ravest apprehensto ind ted to the sub One of the beam slides, alter the babbitt bearings have 
stituti of steel for [Xs rial Cus spite of the wen poured, is shown at the left. 
ecovnized disadvantage of steel as to corrosion, which the , 
' BABBITTING BEAM STANDS 
eneimmecrs | ic <oucht earnestly to avoid. No brand or = : 
" " Ihe ture used when DAaDOITTINY Deal <Tahas is show! 
make of brass or bronze has wholly escaped. Manganes ; pas ; : 
, in Fie. 2.) The casting is located by means of the thre 
bronze, naval brass (including a well known bronze and eS ges 
; > round bars A and the nexavon bar Bb, The upper har 
its imitations) and Muntz metal, from a// the manufac : 
od 1 . , fits intoa reamed hole and the three lower bars into cored 
turers who have furnished any considerable quantity, a . ds 
oe é' of holes in the casting. The two lower round holes are cast 
nave tailed, llitherto castinevs ana larve forgings ha . i , . — : , a 
, , with “pockets”? having holes drilled, through which = to 
( exempt. or at least failures in them have not been ; : 
pour the molten metal in a manner similar to the fixture 
CIscovere 
: ’ rere lool aly described. 
For the designing and constructing, civil and mechani ts sa 
; his same fixture is used for babbitting the carriage 
cal engineers, the following questions should be satisfas ide] See 1] ; 
, >» 43 slide = =oby removing the heXavona ocating bar and sub- 
tol answered, if they are to continue the use of these - : 4 : = te 
;' stituting a round bar. One of these slides after babbitting 
brasses or bronzes tor tiportant PUrposes : ‘ 
‘ ’ , ; , is shown at the left. 
Cal brass or bronze of high tensile strength be re 
, wed, which can be used safely for important ; 
: ; \ technologic paper dealing with dustrial gas calo 
“ ( t structures in such Darts as holts and other etrs published by the Eure 1 of Standards neludes the 
roll ‘ vn. extruded or forged shapes results of an experimental investigation of laboratory is 
\\ , , 7; ‘ meters by which there ire shown the errors to which such 
Liat shou " @ srM Ci »} or ste MWASSCS OF 
' I ; el meters are liable, the precautions to. be observed and the 
I ( practical accuracy attainable in their regular ise. It i 
What inspection methods and tests should be used ? shown that an accuracy of about 0.2 per cent. may be attained 
3 .) t { +] l P , if the meter is calibrated n situ at the time of use, and that 
Vv Wha ests can the tendencv To su sequen Paris ‘ioe susiiitene tine wanes ti reproduced from time to tim = 


iking suitable adjustments, to within 0.5 per cent 
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Men and Machinery of the Com- 
stocKk--Piomeer Moisting Works 
By Gi. V 
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f stiff clay and set it on a good founda- 


made a bIOCcK O 
























































tint ihe piston SDC’ 
re in im nown at i rit tion under the middle of the connecting-rod al half- 
stroke, carefully adjusting it so that when the engine was 
\ LTION OF ( | i= LLODS PF 
VIBRATION 1 CONNECTING ltop just turning over, the middle Ol the connecting-rod barely 
in \ Oper Ss working: about tw touched the cla ’ Then the engine Was started and ver\ 
. tT ol ) connecting-rods slowly brought to its full speeecd. | p to 40 revolutions. 
allies erank disk end: fortunately, this was here was little change. but above that the connectinge- 
( ( before it actually parted, so that it did me rod began to beat down the clay, and at the full speed 
HOISTING WORKS, 
roar 
PUMPING COMPARTMENT 
tor A Loan of 60,000 Las. 
5 vsine F. aT Rore 
' DOresianeD & Buiit @r Tee 
; RPISDON 1RON WORKS,S.f 
y, 
4 
mas F 
up 
. a : 
’ _— = oY 4 
‘ 
| y ? - 
=F 3:- ae 
iw ti} 
: | 
" 
' 
‘ pratt 
Ss taiatehel af al a ool aol oll cael eel al cell eel 4 rc ae | Ls 
| a ee ~ 
a . 
wen ' 
— = 
oe: 
, 4 
ms TEE 
c = 
Se Bee; 
= - 
J 
ad 
pt % Pim % 
: Am Macninisr 
Fig. 1 Horst ror THE Cuotiar, Norcross and Savace MINES 
O It Wj WS ) v cus ir ( Ve } ‘ r ~ e Crore own 114 1h} di lit 
n The S mnes <rods wert 2 t le oO | to ( ! ) tive conne 1r- ( rods were 
n centers, 12 in. diametet he mid and S& in ereupon braced, and no further trouble occurr 
e necks \ om me Was 1 thout chang Fron late of these engin to the present time 
Keka we Was D < . i n oisting works on important shafts have been buil wit! 
! Was in pl he determined to ou 1 SUsS- he engines direct-connected to the reel shaft where flat 
mn he a corres He thought that e acci- ropes are used. b this one has never been equaled in 
ic ( ~ \ ration mn | rods SO he S1Z¢ 
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I have already stated that in vertical s 


were all but universally used, and while the svstem of eter, ( ) en 


working each reel ind pence ntlvy was adhered to, flat rope -] is Vo im. cdlamet l shalt ] 
had the advantage, as the machinerv was more sin pie and [hi I eel to W The « . ‘ is 
compact, which meant that it was also cheaper, than for | segments nd Was 21 I | et t the pit 
round rope. The rope winding on itself gives the reel an — tine, 6 t . 19 i e teet 
ever-changing diamet - the eng e therep raining CV- | I ! I tin =) yer 1 brie \ 
erage as the load increases. To work a shaft of, say 2500 { doa specia Oni 
ft.. bv round rope requires winding drums of large diam- side of the rim of the sp ve W 
eter to get t] width w t] n 0 ne mits nis 2 vce tot r | riy " 
vearing necessary, and if the ropes had to run independ- ried the ter eden { ' cast 
ently of each other. the great weight of the winding nes Hardwood = staves er ' , d 4 
drums made starting through a clutch a serious matte os d the flange on the spu el m castings 
; But the short tim that a flat rone lasted and 1 con- : ved tor thre om vwemMme theocl to thy vO | oO 
stant repairing it required during its uset fe led to = turm true b tt ta ost 
a strong desire among min ne superintendents [to Ost- edplates. then « sp ) 7] 
Ing works using round ropes wl vould have all 1 worker a wormwhes 
other advantages possessed ) I = ising flat ropes. ! lL engine to rive thre ’ 4 WA" " { 
Phat desire was never quite satisfied. y things 1 Th | ' 
BRAKING WITH ENGINE CYLINDER ' ; nte ? = 
In most of the geared hoists—and t! round-rope ones , 
were all geared the engine « nders were used as a na i - sting Orks ! 
of air brake. In lowering. the reversing link was notches S, l slight mereas nh eng Owe 0 1\ 
up ol set for running the other Wav. alr was drawn mto ‘ I ldvantag ns tin f \ Lo econol 
the ¢ vlind r thro ol) the ¢ xhaust and compress d between I > ral en » ve accoli- 


the piston and the evlinder heads: a spring-loaded li Ols OPKS i rlace, ther 


] 


valve was fitted at each end of the evlinder to prevent , ‘ pre ¢ ALL - angin 





qaungerous pressures. Chis brak was effective. | s1les op 1) ‘ 
never could help thinkine that the svstem was. . LCE’ 0 one a sn 
thy least. erude Nn itsel] as We as destructive to the Line , ‘ = ( () i ( 
machinery. The brake power required hen unbalanced. ne as ( 

with a great weight of pendant rope addace to that o S ‘ ‘ 

cuge and car, Was ery great. The excessive sper 0 Phe ot Iwo ‘} > I uv vu Ss Clitss oO 
Miost Oo] thr reared hoists on thr Comstoc is i] wool ce | st _ 1 ye, Uri si Thi ‘) ry 

On engines and gears, and on Oh-Cluss Wo } itis ) De v . M Ss col ting el 
raved them from running themselves to pieces | at ‘ Sire i Ui Wn 
of an Hnstaunce OL a Hoisting enyeine th « nders Zu 1 Ison . > - { 
diameter by 36-in stroke making reg irl ve . Wi Sere me Un 
equivalent to a piston speed of L050 ft oth engin Wi Op 
foundations sulfered at these Speects 5 

When it was determined to sit three shalits on. thy ’ ' 
Comstock that ran into HM recline erween the OOO- ne . 

1200-ft. levels, the length o s incline mad , uv 

hoisting works a necessity. at ‘ oistine orks es me aistinet fT Thee 0 
of the Crown Point mine was the first of the reer « . l 
l. OF Thon pson, ¢ msult he cheer to the Crow! Ol u 

COMPA determined to use i la 9 - 

round rope to work the incline only, but with the hoisti 0 s () 

works at the surface. The requirement was that t di GINES \ HW Co 

should wind 2100 ft. of 2-in. diameter steel rope. These ‘ 0 
works were designed by me I833: no draw a r 

tant, but | e notes covering the ain points of th . ( 
arrangement. The were built by the Risdor , an 
Works Tl Ve { two ( ol “Leal Chel! s s a ( 

a ipart metTW ct ters \ } S S t r {. ea 
vet! ina ¢ nks set a ight angies ( ‘ ( cel ‘ 
the evlinders was 20 in. an e stroke 42 er f () 
handled by the Stevenson lit 1] eversing ( lhe oe} r or gnmaie 
were two flywl s, one on each s ( nd ( { , 

ch 16 I cdiamete am els Oo 1) tons I hye ~ ‘ 
wheels were turned up true o1 s and ‘ ; C'roas 
the usual post brakes The bed tes that carrie toll TT ti t enst 1 
drum shaft extended ba ne he ¢ he s ! ! I] 


carried the ntermed) fe bearings to t. as in ' 2. ‘ ‘ , yryee ’ { ‘ wr ti 
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| s stvle o ram Wing beet dopted su ear, eighed 151 tons and was a great plece ol 


rt. , ; ryt 402 nes. s sop es ork. considering the tools we had to make it with. 


Banance ror Tors 


; Hyprat 


ce consisted, as W v~ seen in Fig 
] ~. OL ‘) ara i eheies pled direct} to the drun 
nein . thaft. This was applied only at the Ophir shaft, wher 


t. 25.000 Tb. ‘| eC] is a length of 1500 ft. of rope in the vertical 




















a ( nail siaft, making the need of some such appliance more ap- 
| : O] t earings to Ht nstend o ikine e Welg of descending rom 
O ‘ ( aves ol tle rakes 1 owerlng, It Was takel 
, e Tie co nders, These for the time wer 
, Wu . ( i “tn ! vl 0 pulps lorcme Water trom a tank 
| > 1 } ’ . 
oO ‘ a : ( } ) } }*) 1} 1 ( rroryde ouse Through a tine o L0-in. pipe up thre 
| ” Ee) 1) ) 1 ny ) ~ eve Se * \lo f ya (isohh at the back of the works to a 
1] ~ 1 | ) \I ’ eservoir constructed at a height of 500° ft. above the 
( yal cri . ( WH) ‘ Is Ay The ¢ lhe Olise, When the moto ol Thi 
( Hi NH. his Was CVETset for horsting, these pumps became 
x 
OTT te. 
juve 1 
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aes rv, - v 
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i Ses an eel 
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. a) Am Macninisr 
I >» Tlomsting ENGINES vor THE Optik MiIngs —BUILtT IN 18705 
ce, | dun shalt was. | 1 ! ic bie i It. draulie el nes, and the powel that was stored up on 
ong hetween bearings, Was t taperms, lowe) ne Was used to help the steam engines in hoisting 
3 shown, havine diameters of 25 ~ at the large em oO t might be used for other purposes, as L will show 
ind Tt ft. 3 at the small « t was If c. a urther on. 
n width ind Wills able lo W nel OOO | 1 17 ne. ile Odin eae ( (} ol Thre drum stialt. a large Cast-1lron Crank 
ter round steel w rope Phe la end of the « isk was securely placed. These crank plates were 91 in 
Vas earried on asscast-irol 1 whic vas bolted = to ameter. and each had our crankpin holes bored = so 
langes cast on the seements o eos r wheel: the rest that the «| pin would fit either of them: this ac 
) he drum was ca ( nt cust ! nes, one al Itted ¢ ~ ke oo e rams beme either o4 in Ho 
small end and two intermediate. hese hnys wer ne, OO IN, ¢ ,2 ine. according to the amount ol dead loa 
prort 1b wre t-1ron is ") Oo cust-rron cen- » iM il meced. | wm crankpins were * om. diameter nme 
keved tO tie ~ | ‘he outside o i| arun Vis a ' | th of marine The ram heads TOOk hold ‘) 
built Ol whit ll (ot I stuves 6b Hh. Ladd . OUTSICe 0) the Ss (| rect] Tha ralnis were Is n. diameter and 
whicl Wils tla Cove 1! 7) enst-lTrol plates vrooved iol ol suthi ent leneth or 3; stroke ot 6 tt. "The ( linders 
(I rope, rhe same tools were used for cutting the gears were carried b trunnions in the center ol their lengt 
as [Ol the ( rown Pom jal, and Like drun Wis turned ul These trunnions were 14+ in. cdiametet ana had a beal ne 
2 bye Sitbile il The an Wy con ete. \"\ th) shaft nel 16 nD lone } watel Wiis introduced ana dis 
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charged through one of the trunnions. The valves wert sing how loose the skin @ fter ouple « urs 

operated by a pin on a sliding plate that was fitted to th t . Was als Sam's x 
other trunnion. This sliding plate was attache » the s ena ’ e tot 

ram of a small hydraulic cylinder by which the engines dint that he had awaiting the end, 

could at once from his platform slide the pin to t is I] s y e han 
center of the trunnion and so throw off the hydrauli - . 7 t . 38 ( stor 

ance. The bedplates, which were massive castings, ha vular and ane, a tful man to meet. w 

the trunnion blocks cast upon them. ‘The valve arrange- . ’ re 


ments differed little from that used by 


strong in his largest hydrauli 











Fig. 1. DrittinG Sprinc Hout 








IN Bopy 





chngines, \ ( or ‘ 
was set on massive foundations and was without dou G 0 ( l : ss 
the finest incline hoisting works in existence in 1875. uovaney of vout tt ntion o 
()s | oO } ‘ ’ 
Urinizinc Brakinec Power ' é _ 
i I stated that the power used in lowering might be used e mot ta he aele ah Ma neonle atill cline 4 
for other purposes besides assisting the hoisting | , ther B t 4 {ome that 
ore extracted from the Ophir mines was sent by rail t hanes ta mol thout = . zB ales 
the mills, and as the railroad reached the Ophir at a nce. the wildness. ¢ ; f the 20's aah padmien 
elevation of about 40 ft. above the works, so tha aadvers Ih P 
ore had to be raised about 56 ft. to the bins, whence : ny , nes 
was loaded into cars for the mill, a hydraulic elevator was cle mad ily the my ec of aT . 
designed by me and built by the Risdon Lron Works to gejoenee. ectric transmission to « " 
do this work. It had two balanced rams working two en three-stage cent 9 with eas 
balanced cages, which elevated the cars from the level o what we fe - t, 
the shaft neck to the bins. The working of this machin 
was perfect, and it used but a small part of - 
pumped up by the balance amis ol ‘ reli oOmtin Manufactu 8. \f C i atchet 
works. W ED ec} 
It will be observed at S Op 
( 1 ' 
Wo = ws Vel Wvorabv i. ( j i 
alance. lt was i vreat opportun e res - I l ! } 
satisfactory in ev way. ( ‘ aris Opel ( 1h abhi F om 
Before closing this, the ist OL This series ¢ l ‘ I I} >) l tin 
1 would like to say a few things about two of the me ‘ I) M e Co. T \l ere 
who were an important part of life at the mines \ny- 
thing about the Comstock would be incompl inless ition « en 
recalled to memo! Sam Curtis, the genial supermitende! - 1 | 
at the Ophir mine. Large in person and ! 3 4 » tor t - | { ( 
habit, he had big ideas of what the equipment of surfac ! s The r t 
works should be for the comfort « hose who | ) ml 
business in the hot, damp lov | S he Comste \\ 
He had splendidly equipped and re rooms: one o ( ot thy 
his special equipments was two rts al { lL One 
charged a fine sprav of alco . { ore ( )) ( 
bath to contract the skin so it woul ) ss - ] ! Kk. 











we am r set up a gang of 16 slitting the el of the machine, thus facing off the washers. 

making Dav or the wrenches. The steel bar One of the wrenches is shown on the turret of the ma- 

’ anne Thai. ‘ ‘ ‘ orrect W ( ! " one as bee aced, the other Is shown aller 
‘ ’ | ( ( opera <pInnIne of he Washetl 


Lh tration, | Oo, Slows e operation of punen 
_ \ out thre Square } fhe wren enter to the correct 
( ' des oe r | eld on the cdieplate and the 
() e table ' B forced down thr the square in the wrench, 
i ~ ! | ‘ ! a? ~ 
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Mig. 6. PUNCHING SQuare In W NCU hia. 6 Sreror Finisiep Wrencires 





Con ‘ ( —, : | - 2 \ i, ‘> ~<lHoWs ren cli tl rt | ~ t's 7 Liles ratchet 
" 
ir Like spl . \ dha Cenk ave men uit mto 1 Wrenches, t WwW 0” hoticed that the largest wrench has 
: ry 
yrench openme, usher cf is put over the surlace of notches formed across two ol its flats in the square. hes 
the center. |’ . : eh placed oh a rect yr 1.) 4 ire provided so tligt | s wren may be used tor eithe) 
Thy tu I} " nM ( (4 ( rite (| i! ( ( pary } ! ~ 
Hale) 0 cle : <a ys 
‘ ew XE rie rhe . bie ‘ ~ t ‘ chow \ ‘ ‘ ‘ sitors ‘ i erta sho} 
,orthy oO © oO After the visito is presented his 
Allsen ré ( - - l ori | —liec'l ont 
ad Stati thie perso! hie wishes to see lhe + shown into 
vrel 0) I | he the cent herent vaulting roo His « d is take by the young man in the 
: } the time . ! ) mm tl ) k with \ Mi 
lig tf SHOWS ah aulotatlth si] ) ( baehig of] t , sale ; ' ped « the bac . ME Lutomath 
' . ¢ ta pins machine His card is then conveyed to the 
~ eS | | ’ ) al ) } w i] t/ 1) : ae 
Vasnel e turret ¢ CMa Ited with the a party with w the appointment is desired This time 
ors | Whilel are hiade Witl i square ug that sets tamping idea is valuable in that it as the tendency to « 
i j j " | 1 lown long waits in keeping appointments It is further val- 
( al “4 ure oO the wreneh center. | ( vrencn ; : 
ible fany question arises as te the leneth of time any party 
. . . 
! ed against the end mill eutter Bo wil s held s he« ept w ting 
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Making Shheet-Metal Boxes 


SY NOPSIS—In this cla specia 


san “vo “nin One pnial j oN / thie f 


; ? ’ ‘ ‘ 
es, and in ft ari eww ed ft R gg 
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a) rroie ( _ ~ ( } | 
lihkois Wo marl ‘ x 
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FIG.1 
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required, one in front of and the other behind the press. 
front his sheet 


second Opn rator, Who cuts iis 


In starting, the operator in cuts and 
through to the 


time that the 


pushes it 


side at the same first operator is hand- 


ling his next sheet. 


One notable feature, besides producing one piece at 
each stroke, is the simple method of handling the stock. 
No awkward turning movements are necessary, one Op- 
erator simply puts the blanks in the press and the other 
takes them out, and where a conveyor scheme Is used 


for removing the finished blank, the stroke of the press 


Hecomes as reoular iis clo kwork. 


SECTIONAL DI 


In its construction the die shown in plan in Fie. 


6 is composed of sectional pieces fastened to a 
pieces A, B,C and D are 


holster 


plate. The stationary doweled 


Work 


FIG.4 } 





mie 





ae 8 ere hk i SE dk 
|| Al , 1B 
| oF y) 


FIG.5 FIG.G 
BENDING AND Corner-Curring Dies 
and serewed fast with fillister-head screws. The adjust 


able pieces Kk and F have oblong slots lor the screws, al dl, 
shifting 


To adjust for the 


to insure the dies fron , adjustable stops are pro 


vided which act as braces. dilferent 


SIZeS, the pieces oo and F 
cages G and end vuves Il. 


are moved in or out, as are 


also the sidle 


The punches shown) are also fastened to a plate, 


(hot 


adjusted and braced similarly to the dies 2 and FP. They 
are eround taper to produce a shearing cut and the heel 


] } 


is made sufficiently lone to allow it to enter the die far 


-enough to insure rigidity during the cutting. 
With the piercing dies 


the same scheme is used as 


before, there being no other practical method whereby 


all hol Scuh be Pub hed at one stroke of the ess, 

kor bending the ears so that one blank Is produces 
at each stroke of the press, the same principle is used, 
that is, two operators TO ohe press, 

Besides being more accurate than the bending ma- 
chine, it will be noted that adjustments the dilferent 


sizes are equally rapid. 


The die is clearly shown in 


Kies. 7 and 8 At A ist 


bolster to which the dies B are fitted, their ends machin 
taper_or dovetailed to fit the bolster. Each has a reces 
at C' which acts as a gave for the blank, a (dt also a spru 
pad D which tends to hold the blark flat when bending 


the ear. Setscrews in the dies BE and the stops F 


shifting. 
The punch (not shown) is constructed on the 
placed in t 


CU 
i 


plan except that the stop screws are 
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ter of the holder instead of the ends, as in the die. The 
punches tend to shift inwardly while the die tends to 


shift outwardly, 
FOLDING OPERATIONS 


For the folding operation the die shown in Fig. 9 is 
used. Besides being very simple in construction, the great 
range of adjustment makes it valuable, and it would 
he universal in its scope but for the fact that a separate 
punch plate and spring pad must be provided for each 
size, These, however, are made very cheaply, generally 
from cold-rolled flat stock, requiring no machining ex- 
the sides Referring to Fig. 9, the 
four hardened-steel strips are shown in the arrangement, 


held in place by the clamps A, 


cept on and ends. 


which are backed up Dy 
adjustable stop SCTOCWS, 
The 


spring pad. 


bolster is provided with a rubber to actuate the 
As a new pad is made for each size, it is an 


matter to set up a job. The method of procedure 


Cas\ 
: I 


is to place the pad in the center of the bolster and place 
the die strips around it. 
Fie. 10. 


screwed in 


The plate is sup 
the holder, 
head of the ram. <Ad- 
the holder for the different 


vary. 


The punch Is shown in 
studs 


which is always fastened to the 


ported by the which are 


ditional holes are tapped in 
locations of the studs as the sizes 
zine are extensively used in protect- 


B le f 
~mOXECS Thade Trom 


ing Installations, espe lally when ine losing the meter and 





























oe — 
FIG 10 CHINIST 
FIG.9 
iik ImMprovED UDIES 
itout. and considerable trouble is often encountered 
n folding the box. The sides often break entirely. off 


line, especially so when run- 


fact 


bend vu 


or fracture on the 


ning with the grain. This is more noticeable when 


} 1] = } 
e metal Is cold, so oOreana vt as much as 


to eliminate 


blanks are placed in hot water or some heat- 


bosstble, The 


Ing apparatus convenient to the operator. 


It was the conclusion of a paper on standardization in the 


oO presented at the innual meeting of the American 

Sk ety of Mechanical Engineers, that with respect to the 

ti d mecl cal industries the only thing constant 

ri gre It is well to bear this fact in mind when carry 

on the work of standardization Shop standards, regard 

s of t I e, ho 1 be considered as relative, ot ab- 

ite al should therefore admit of 1 certain degree ot 

exibility, be £ capable of revision trom time to time 

I ther, no attempt should in general made to make them 

ro tive, but rather should ipply to new work only 

In this way opposition on the part of those whose work will 

be affected will b minimized ind greater degree of co- 
perat n secured 
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Letters from Practical Men 


DUVUUN CAULEY LACES EATOA EAHA | | | WANN titi Dvadenen EN 


Performing Large Jobs with 
Small Tools 


Tr slott a \ hie. 1 i i \ 
( ‘ tha 1 \ ire at 
( " ~\W hy l ) 
Wal na buil it Ihe 
Tie 7 =] (rfl i 
e trunni | 1 
\ s\ 
OUST \ l 
ormed W i al once! I 
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The tool was designed as follows: An 


114x9 


Yo-ith. 


angle A was 
stock with the end turned down to 
collet B. 
with the setscrew C, and the cutting 
This ar- 


turned in an 


formed oO} 
9 in. with a shoulder to receive the This was 


laste! ec to the angle 
D was held in place with the setscrew £. 


i 


too! 
rangement allowed the cutting tool to be 
seTSCTeW ( 


A. E. 


positiol and held with the 


' LLOLADAY. 
Union Citv, Com 


rr] 


Cylinder-liead Lifter 


The illustration shows a device [ol lifting evlinde I 


heads into position. The eve A at the lower end of the 


} 
placed evilhader-head Cus 


link is 
stud B and the nut screwed on. Then the 


Is put on the thk betore the 




















4 
Je 
C | 

{ 
ter) ap 
/ j { B 

Cynuinper-lleap Lirri 
welded ) drops dowh on he eVibbeaer-lea flange Ep, as 


vy to be lifted into 


shown. The cylinder head is then read 
place by means Of a crane In ese davs Ol lat ( loco 
motives this device almost a necess 


Renovo, Penn. 


Feed Device for 


The illustration shows a device tend or use in 

ll boring bars, slots being cut at intervals alon then 

eth to receive the tool. Motion is transmitted to the 
tool by the screw A acting through the block B. Th 
art C acts as a thrust block for the screw. The serew /). 
which is machine-tapered on one end and has a tapered 
nut fitted on the other. is used to lock the wh ’ 
sition by exerting a pressure through the blo / vi 
the end of the slot. 

The tool is provided with a number of serrations o 
the buttress tvpe to enzave the similarly prepared cur- 
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lace of the ble 


The wedge F is for the 
rapidly inserted or withdrawn. 


k B, 
too] to be 


purpose of 


allowing the 


This Is accomplished 1h the following Manner: To insert 


> 
= 





eae eee 























ADJUSTABLE FEED ON BortInG Bars 


e tool, remove the wedge and push the tool to the re- 
jul | distance, engage it with the block B and slip in the 
wedge F. This 
setscrews G are for the purpose of holding the 
while the tool 


wedge should go down its full length. 


is withdrawn and ad 


position 


JOHN GRAHAM. 


ont. Mal, 


Sparrows 
Air-Pump Repair Stand 


The illustration shows a stand for holding air pumps 
pairing. The center line of the air pump, while 
‘stand in a horizonta position, is about 56 in. trom 
convenient height for such work as grinding 


bolting either eylinder to the rest of the 
The pump is 


the floor. a 


in the 


valves, 


fitting piston rines, and the like. 


fastened to the 
brackets cast on each cylinder ior holting to the loco 


prurap, 


table by four bolts through holes in th 


motive. Another useful feature is the pivoted table which 
men 1 ump to be adjusted to any desired angle and 
triste ) i] if the hot hea quadrant “HOWL, It is 
| 
| | , 
© at. -— 
— a“ — 
T 
ees | > ae a ee 
J A ~ . | 
| b 
* a —{ 
| 
th \ 
| oF 
’ 
hinting Sranp ror Assempiine or Repar Work 
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also handy for keeping such tools as wrenches and ham-_ the pressure upon the work and holds it firmly against 
mers, the main, or upright, part being provided with a the locating plate F 
door made of Y%-in. boiler steel. By using two fixtures and locating one while the cut 


The 914-in. Westinghouse air pumps are fastened to the 


table by bolting three 1x3-in. oblong holes, and the 8-in. } 

pumps are fastened by bolting three 1x114-in. oblong am C 
holes. This is also very satisfactory for other kinds of 

work, being modified to suit conditions. 


JosePpH K. Lona. 
> > FIG.2- THE WORK 
Renovo, Penn. 





Qo 


A Grinding Fixture 





J 


rod, as shown in Fig. 1, the requirements being that the F 
ends be ground concentric, the spring collet shown in = 
Fig. 2 was used. ~~ | 


The collet A and the shank B are made integral of 


A 
Having to make a number of hardened rolls from drill 





. . A 
tool-steel spring tempered, the hole in the collet being B 











— 


FIG.1- END VIEW OF MILLING FIXTURE 


\ Raprip Minune Jor 











Detroit, Mich. 


A Device for Holding Drawings 


> < 


for Reference 














FIG.2- THE FIXTURE USED 











AM. MACHINIST The illustratior shows a arrangement for holdin 
drawitigs on a drawl ry boar oO that the drattsman ma 
GRINDING Fixture ror ROLLS refer to them without their being disarranged 
It consists of a wooden cylinder A about 1% in. 1 
ground in position. Between the draw-back bushing ¢ diameter and 24 in. in leneth. supported by two 3-H) 


and the nut J? is a row of balls /,. which reduces friction 
toa minimum. The nut is knurled on the outer surface 





and drilled with six spanner holes. 
The depth of the groove around the collet at the 
shoulder regulates its rigidity. The hole F through the St 
shank is for a push rod for removing the work, which is ' 
held as shown. ee aa 
W. KE. WiLper. D I 
Detroit, Mich. 


A Rapid Milling Job “4 
In Fic. 1 is shown the end view of a fixture for mill 


i 


operation it is necessary that the flat be squared with "Wee, 

the hole. Two fixtures were made, care being taken to ' 

have them identical. / 
The jaws A are supported on the swivel pins B, which 

give them a free motion. The spring (. attached to the 

stationary plugs D, serves to keep the jaws apart unti! - = 


they are forced together by means of the crank screw / . 


ing the flat A on the work shown in Fig. 2 In this 


A 


It will be readily seen that this arrangement equal es DeEvICcE FOR HoLpING Drawines ror REFERENCI 
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bent rods, which are fastened to the bar B. This bar is 
supported by the two brackets ( fastened to the bottom 
of the board. The rod D is fastened to the bar B and ex- 
tends to a convenient point at the front of the drawing 
hoard, being held in position ny the hook &£. 

To release the drawings, unhook the rod D and move 
it downward. This rod can be bent so that when in the 
hook it will exert the proper pressure on the cylinder A 
to hold the drawings in position. 

This arrangement has been found very convenient for 
reference purposes, 

H. P. Morgan. 


So. Norwalk, Conn. 


System im the Drafting Room 
Wanted—System in the drafting room! Result 
Some million, more or less, schemes for filing drawings, 
numbering drawings, stvles of titles, sizes of paper, and 
all the other purely mechanical parts of the work—hut 
the drawings themselves are left where they were years 
before scientific management ever was known yy the 

hame, 

System, rationally applied, is only this: A scheme 
for agreement concerning details which are not wort! 
lighting over, but which are better uniformly bad than 
raggedly good; 18x24 paper cut in halves to sheets 12x18 
makes the worst possible proportion for use in detailing, 
vet it would be better if all could agree—as most have 
to use this, rather than that some should use one size 
and some another. So it is with many other elements 
that enter into drafting-room system. They are all good 
things to have standardized, but they do not add more 
than an infinitesimal value to the drawings that are 
made on standard-size’ sheets with standard titles and 
standard border lines. 

The drawing itself must stand or fall according to 
whether it tells an exact story of what should be made 
in the shop. If it does not, then all the system that has 
been put into it is wasted. If the drawing does tell to 
any man that may happen to pick it up a story that 1 
true and which all will understand alike, it will be such 
a rare thing that the standard title, etce., will be forgot 
ten. Was it Tactitus that first said that language was 
viven to man that li might therewith conceal his 
thoughts? Or did he borrow it from the ancients? No 
matter which. We have used it that way for centuries, 
and we have used the language of drawing in that way 
just as long as there has been a language of drawing. 

The difficulty is the same in both cases. The trouble 
does not lie with the man that has something to say and 
says it; it is with the man who is expected to say some 
thing and has nothing to say. Many, too many, draw 
ings are a sort of after-dinner-speech affair. Give an 
idea to a draftsman, let him half grasp it—and what 
can you expect in the way of a drawing? He knows by 
experience that the shop will in some way contrive to 
build the thing. He does not know how, and long avo 
he probably gave up wondering how. Tle realizes that 
worse drawings than the one he is making have been 
used, and he trusts to luck that this one will also get by 

So much for a knock. How about a cure? Simple 
as rolling off a log! Let every draftsman make up his 
mind that he is not going to let a job get past him that 
he does not comprehend, even if he has to admit his 
ignorance to everyone from the office boy to the presi 


MACHINIST Vol. 41, No. 26 
dent of the company. Not an oil hole, or lack of one, 
is to go out without a distinct understanding of why. 
A draftsman at work looks like an interrogation mark 
why not be one? 

There is nothing mysterious about machine work, or 
carpenter work, or any one of the other trades that use 
drawings. There are no principles of work involved 
that a draftsman may not understand, if he will. Then 
vo to it and understand them. If you cannot get into 
the machine shop or the carpenter shop enough day 
times, go to a night school somewhere and get some 
first-hand mechanical ideas right from the machine. 
Do not go in the classroom and listen to a lot of things 
vou already know, or ought to, but get into the cabinet 
shop or the machine shop evenings and learn something 
of the other man’s troubles. Then see that no one gets 
the kind of drawings from your board that they bring 
in for you to work from. 

ENTROPY, 

Worcester. Miss. 


Stud-Shortening Tool 

Qwing to the variations in flange thicknesses, stud 
lengths and tapped holes, studs often project far enough 
beyond their nuts to spoil the finish of a machine. The 
tool and method shown have given satisfaction in correct- 
ing this fault. 

The drill A. which had been discarded as too short 
for drilling purposes, was ground with a concave curved 
point. The guide bushing B was turned from a hexagon 
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Srup-SHORTENING Tool 


bar to suit a smaller spanner tian that for the par- 
ticular nut, so as to avoid stripping the threads of the 
bushing, only a few threads being used. The other end 
of the bushine was drilled to serve as a guide for the 
tool, which was of a slightly larger diameter than thi 
stud. For each tool made a stop ( was provided, with a 
retaining screw JD {fitted into a groove in the shank. The 
point had to be ground unequally, thus insuring that one 
lip would cut to the center. 
J. W. Marrin. 
Yeovil, Eng. 
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Waste in Hiring and 
Discharging Men 

M. W. Alexander’s address on “Waste in 
Discharging Men,” an abstract of which appeared on 


Hiring and 


rage 791, certainly contains figures which should make 


is pause. His examples given are from large plants, but 
many of your readers will be interested in the subject as 
t affects the smaller ones. 

If a factory which employed 200 men were compelled 
to hire 1000 in order to increase its force by 50, it cer 
tainly could not do so at $150 per man, or even $30. It 
must be that the advantage which the small shop has over 
the large one, in keeping in closer touch with its employ 
ees and also the greater comradeship which exists between 
men of smaller numbers, helps to eliminate this tremen 
dous expense. Speaking for our own works, with a ca 
pacity of slightly over 200 men, the hiring and discharg- 
ing of men have always been in the hands of the genera! 


he force 


foreman, except during those years when t Was 
so small as to enable the owner to exercise general super 
vision of all departments. The number of men who ap 
pear continuously on the pay roll for years, In some cases 
15 years or over, indicates that the problem has been 
-olved either by good sense or because of the advantages 
cited above as obtaining in a small plant. 

It is quite the customary thing to question a man when 
leaving, with a view to adjusting his grievance if he has 
one, or to ascertain if he is really going to be benefited 
One of the most stubborn 


that of an 


by the contemplated change. 
cases which came under our observation was 
employee who was going to leave because he had secured 
another position in the same line of work which would 
pay him $3 a day. He had been earning an average of 
36c. an hour for a nine-hour day for at least two years 
previously, but although we showed him the figures from 
the payroll to prove this, he was apparently unable to 
omprehend the arithmetic of it and left us firmly con- 
inced that he was bettering himself. 

The great drawback to employment clerks is that they 
ire mostly a part of the office staff. Mr. Alexander and 
the other gentlemen who discussed this problem seemed 

ither to despair of a satisfactory solution. My sugges 
tion is that the first step should be the transferring of 

is most important factor of hiring and discharging men 
rom the office to the domain of the shop itself 

H. D. Murpeny 
Jersey City, N. J. 


- 


buying and Selling Oil--A Reply 


Criticisms to serve their true purpose must be founded 
truth. E. H. Fish’s remarks on page 894 are wide of 
e truth. He makes the broad assertion that 
this country who sell oil know nothing of what they 
ll; that the people buy oil without knowing what they 
e buying. I resent the assertions, which make all my 


the men 


other engineers, as well as me, absolute fools. It is 


MTT mn WHAQUUUUQUUONOOUULANOUUONONUONHEOAENNN 11H LHANUUAUTMALLUHUUIIONA LN Mi KS 
° ° i 
of Previous Question ! 
PUMLANLERINNAE NEN EEL EL HUN iH] a 
self-evident that no set of men could carry on a success 


ful business—and the oil business must be admitted to be 


and yet know nothing of it. 


Among the oil 


been a numibe rwho di 


successful 


salesmen whom I have met there have 


} 


not understand oil selling, but the 
that 


} 


thev are 


majority have shown intelligent, upright 
and reliable. I have alwavs been able to obtain an oil 
well suited for the work I desired it to do, provided | 


could tel] what had to he done 


Here is an instance which speaks for itself. Being in 


charge some years ago of a large concern which tapped 


many thousand holes every day on automatic machines, 
After 


been made which 


Was lmportant. many 


had 
obtained, An oil 


the matter of lubrication 


trials a special mixture seemed 


about as could be salesman 


good as 


called Ol me one day and, handing me a card on which 


there were a number of names, asked me if I would be 


willing to tell him if the tapping compound T used was 
bought of anv of the people named I told him “No,” 
that 


Then he said: “You may have something in the way 


what Wwe used Wis Correia tec ty\ oursel ve .. 


of a lubricant which is better than the one | have to sell, 


but this can only be determined by a practical test. 1 
know that my compound is better than that made by the 
parties whose names I have given you. If Ll have some 


thing better for tapping than your own compound you 


will, 1 suppose, want it, provided it can be shown that it 


Is not too expensive, I would like to fit up one of your 


machines and compound and have it tried 


with my rig 


| 
out by you lor a couple of month. If there is a Ssaviliy 


hown, you will, of course, buy it: if there is none, the 
experiment will not have cost you anything.” 
The trial was made and proved very satisfactory. 
Nothing could have been more open and fair than the 
he had and 


The salesman knew what 


but he 


above proposition. 
had, 
and was frank enough to say so. 

At another time | 
which had a high temperature in one 
When looked at 


1h) color, vel 


what his rivals did not know what I had 


required two oils for a machine 
evlinder and a low 
In another. together, these 
different 


noticeable to a 


temperature 


oils were quit the difference was 


tines 
Ni Ws 


furnishing the oil, 


not enouvh to be areless ole! so at 


the oils were wrongly used. This caused trouble. 


of it came to the ears of the company 

and without any request on my part they made an Invest! 
vation. On finding the cause of the trouble they wrote me 
that hereafter they would color one of the oils so that mis 
so likely to oceur. 


\V. D. Forres 


takes through carelessness would not be 


Ne W Lo 


don, Conn. 


The prod ment in itself, and must 


ot necessity 


iction of cams is a refine 


have refined equipment It is effort wasted for 


anyone to attempt to produce cams accurately by a rough and 


hustling method Camshafts of a medium ind indifferent 
quality have been produced by a rapid work revolution 
hard wheel and a forcing policy, but no one hould criticize 
the master cams, the attachments or the machine if such 
practices are followed 
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_ WORKERS INTHE, LEADING INDUSTRIES ¢ OF THE UNITED STATES | 
ae Pbasced on Data from 5* Census 


(EACH PRISM INDICATES 10,000 WORKERS) 


@reatest number of. workefs must rank oationally 


[Te manifacturing: industry that employs the 
as the most)impottant. 


Its prosperity or depres 


a ges miust be of the greatest significance as an index 


; / Mecessary (cop 


fain 


Its Vigorous growth must be 
| Mational welfare. 
ing and machine-making oc- 
ing position. The great total 
‘one milling persons engaged in it is in 

proportion of eleven to seven when compared 
Leeglact ‘its neatest “Competitar. 
opie census figures apoh which the graphical 
‘comparison is based have been modified for 

four Of the classes, to avoid possible effect 

wt eXaggeration. “Thus the census num- 

ber of workers engagedin the construc- 

‘tion aod repair of railroad machinery 


of business: 


The — fo 
fab sa Mo ye ot 
of wello 


‘9 hap beeh. reduced by 
es 


4 


at 


half to 150,631. 
‘Por the same rea- 
2630p the number in 
automobile man- 
“ufacture bras been 
reduced by one- 
‘\quarter to 64,017; 


> 
6 i total of 4,117.4lZ persons engaged in founding and 
machine-making is divisible into two items: Wage 
earners 973,855; proprietors and executives 143,502. 
The background of the graphica) comparison symbol- 
izes the efforts of these groups, and of the same groups in 
all industries:- At the left the brawny workmen typifies 
physical forces, while the slighter figure at the right 
prefigures intellectual energies. Between them is the 
genius of the national life of the United States in an 
attitade of equal appreciation. 
This symbolization brings to mind the ex- 
tremes of homan effort in machinery making. 
The relative proportions of the groups mak- 
ing these efforts is constantly changing. 
Lebor-saying machinery is the bridge 
over which many have crossed from 
the group engaged in physical ex- 
ertion to the one em- 
ployed in mental toil 
The skilled mechanic 
belongs to both. 
The successful 
automatic ma- 
chine operator 
also belongs to 
both. The larg- 


Ae 
\) "in. electrical-ma- 


est group of indus- 
trial workers is 


uy etaery building 
é,:.-b¥ one-quarter to 


79,200; in brass engaged in man- 


ufacturing and 
using labor-cavieg 
machinery. 


© * DISTILLED LIQUORS‘ ) 
8,328 \ 


bronze mab- . : i 


wt ms A. d 
66,725 


cture by one- 
to.22,721. 


ae 
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at 


un LL. 
WP MENS CLOTHING 
eer UL 

BA! gS EY UCT 


Wh Ld TTT) 


5,925 


IRON AND 
. 260. 762 — 


SRNELaL eee LaLa LL —— 
ne av CLOTHING ——— 


ro LLL 





COT TON. GOODS 
387,771 


PRINT iN SB 366 PUBLISHING 


AUVAPOREVOUUORENOUTUTOTOUNORTONNONOETT 
uu LUMBER AND TIMBER PRODUCTS cert 
784,989 4 
ail 


LLL + 


FOUNDRY AND MACHINE; S SHOP PRODUCTS a 
= » AMERICAN MACHINIST. 
































December 24, 1914 AMERICAN 


LUUUUUAAUAAUELUATAEAET AEE Hee 











DUUTUAATOODADEADADAONEADRAEAETENEADGU EN EUEEDOUENENOAUETAAEOT ENTE OATE TENET EATEN ATENEO ATTA EAHA 


The disastrous fire at the large manufacturing plant 
of Thomas A. Edison, West Orange, N. J.. on Dee. 9, 
occurred in unsprinkled buildings. The loss is estimated 
at about three million dollars, and includes much sy 
cial automatic machinery. In general, the type of build 
ing construction was concrete or brick walls and wooden 
floors. Intlammable materials, alcohol, benzine. cellu 
and wax were stored in large quantities. The burned-out 
interior of one building with many wrecked machine tools 


s shown in the illustration on p. 1142. It cannot. o 


course, be said that if the buildings had been sprinkled 
no serious loss would have occurred, but experiences 
other plants have shown that sprinklers can check fires 
even among materials such as the Edison plant contained. 
The great loss in this case emphasizes once more the need 
ota lequate protect on against fire in all factory bu dines, 
even those whose contents are not easily burned. Until 
something better is offered, sprinklers must be recon 

mended as giving this protection. 


The small loss of life is attributed to the eflicient svs 


tem of fire drills which has been esta ished in all factories 
in the State of New Jersey under the direction of the 
Commissioner of Labor. One life was lest, that o 
young man Who went nto danger wit the »p 

aiding others whom he thought to have been trap 


To the Members of the 


A. S. M. 3 ° 


The national engineering societies can be served in a 
very practical way by the technical press, through pro 
viding in its pages a forum for the free discussion of so 


ciety matters that otherwise can only be mentioned ) 


private conversation or in circulars. Many matters can 
even be discussed more freely in the technical journals 
than in such circulars, because « e personalities o 
some of the indi ils olves 


An urgent need for such a service has ariset the al 
airs of the American Society of Mi anical Engineers. 
Harrington Emerson has circularized a portion of tl 
membership, see 


with the administration of the Society. The circular shows 


that hh hows ) yr ab 1 ‘La! ( S ) | 
first principle of « el sa ‘ e and proper us 
of facts Judy s sta d and this case ( 
iuthor of the la s al n ent 

Ihe Cll l states | wo to see The So t } 
differently in the following respects.” The uninfor 
reader is led to suppose that the facilities he then lists 
are not provided at the Societv’s headquarters. and that 
the other items have not had proper consideratio 7 
s not so. Applvinge his own wis to “run different! 
would be to do awav with many desirable things now 
done. 

The members should know the its In regard to thes 
things. Thev are arranged below, parall lh gq otati 
from the circular, and can be verified by anv membet 
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There is no merit in any of the counts in this would-be 


trouble-starting circular. Not one is based on fact. 
We do not say that the Society cannot be better ad- 
unquestionably points where im- 


This is a natural condition in 


ministered; there are 


provement can be made. 
view of the great increase in membership that has taken 
place in the last two vears. But these points are appar- 
ently unknown to the author of the circular that has oc- 


casioned these remarks. 


Trained Men versus Safety 
Devices 


It is a simple matter to buy safety devices; 
But when it comes to getting men 


money Is 
all that is necessary. 
to use them it is another story. 

There is a certain vein of recklessness or bravado, 
often mistaken for bravery, that tempts men to take 
for 
our 


their lives in their hands when there is no occasion 
it. Taking chances fixed part of 
make-up. Men will climb mountains simply to. tell 
about it at home, if they ever get home, and to boast 


seems to be a 


of how close to death them came. 
Just what excitement there is in having a_ thumb 
knocked off yy an unprotected lathe dog or sawed olf 


by a naked buzz saw, we do not know, but it is the uni- 


versal shop experience that safety devices are of more 
value as a means of putting the blame for accidents 
reducing accidents. 

that «do 


where it 
There 


deserve that name, simply because they are precautionary 


belongs than in 


are certain types of safeguards not 
devices that the least bit of common sense would devise. 
In this class are It would be the height 
ol folly to leave the brink of Niagara Falls unguarded. 


Anyone who deliberately intends suicide can jump the 


fences and signs. 


little fence, but it is enough to restrain the scuffling, 
fooling, Sunday and holiday crowd. There is exactly 
the same danger in every machine and woodworking 
shop. Simple fences that save a man from slipping or 


heme pushed into danger are eas\ to provide, and their 
proper use requires no enforcement. : 


the 
har 


offer 
the 


that 
vuards are on 


It is the more personal 
difficulty. Many circular-saw 
ket. So far as we know, everyone of them prevents the 
workman from doing close work, sawing to a line, and 
sawing at all The result. is 
that to do a large number of jobs the guard must be 


pres autions 


under certain conditions. 
The guard once removed is never put back 
unless he is told to do it 
The only value of such a guard 


removed, 
by a workman and watched 
while he is doing it. 
ix as evidence in court that proper safeguards were pro 
vided. A dusty sign to the effect that workmen are 
required to use the suard may have the same value, but 
We vet to who 
in signs of that sort. 


Where there 
is less cithic ulty. 


no other. have see a workman believes 


is continuous use of a safegwuard, there 


For example, it is possible to get men 
to wear proper footgear Ina foundry because there are 
certain times when pouring is done and everyone needs 
kept on machine 


them 


Gear cuards can be 
for 


thr spe ial shoes, 


tools because there is no occasion removing 


except in cases of emergencies, 
The problem then lies with personal precautions and 
there are only two solu 


euards. So far as we can see, 


tions: Gne is education, which is terribly slow, taking 
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at least two generations; the other is having one trained 
man, and only one, to operate every machine that re- 
quires a safety device. For example, no one should be 
allowed to do dry grinding except the man who is desig- 
nated for that work, provided with goggles and made to 
the time. Each circular saw and buzz 
in the entire charge of one man, and 


wear them all 
planer should be 
he should not allow anyone else even to “just take a 
hair” off the edge of a board. 

This scheme would be equivalent to adding to the 
shop force, because in almost all these cases someone must 
stand still for him. In 
that way it is an expensive proposition. But, on the 
other hand, we should expect that a shop which did this 
conscientiously could get enough lower liability-insur- 


while someone else does work 


ance rates to well afford to do it. 


Two Fingers per Five Million 
Operations 


Manufacturing cost is usually figured in dollars and 
cents—so much for material, so much for labor, and so 
much for burden. Items which cannot easily be assigned 
to any particular job are lumped into the last division, 
among these being liability-insurance premiums and other 
Thus 


an item for shop accidents finally enters the cost, but in 


expenses arising from injury to those employed. 


a roundabout way rather difficult to trace. 

A New England metal-stamping shop adopted an in- 
novation several which consisted in keeping 
track of the number of 
comparing this with the total number of press operations, 
The purpose was to get information which would really 
be an indication of the would show 
whether the shop risk was increasing or decreasing. 

As a 


lief that the practice of personally cautioning each em- 


years 


accidents in their plant and 


hazard and which 


result of observation, this firm advances the be- 


ployee regarding the dangerous points in connection with 
a new job as it is being set up is of greater value than 
special safety devices or safety-first campaigns conducted 
in a general way, the latter having a tendency to place 
the burden of thought on the employee instead of the firm. 
The executives also comment upon a reduction in the 
accident rate in their plant caused by the substitution 
of day-work for piece-work. They state that this, instead 
of decreasing their output, as expected, had the etfect 
of raising it and of materially reducing the breakage of 
punches and dies. However, upon making this change in 
compensation methods, they replaced the boys and cruder 
Class of labor ly experienced operators at higher pay. 
As proof of the value of their methods. they produce the 
fact that instead of chopping olf a finger every week or 
so, as Was formerly the case, the average is now reduced 
They 


also state that when the compulsory-insurance law was 


to two fingers for every five million operations. 


passed, their rates were raised only 5 per cent., whereas the 
n the from 
Yo to 50 per cent. 

It must be remembered that in a shop specializing in 


same line were increased 


rates of others 


presswork, the percentage of accidents due to the ecare- 
lessness of the individual injured is higher than in a gen- 
eral machine shop, where a large portion of the accidents 
is due to the carelessness of others. Yet there is plenty 
of food for thought in the experience of this shop and in 
their method of figuring costs in fingers. 
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All-Geared Universal Miller rom the center of the slott 
( mniis 10 on ! th 1 
The illustration shows an all-geared universal miller +“ ; . . 
ove i maim spindle S pos ‘ 


Rockford Mi me Machine Co.. Roel 


developed by the 


11] rer spree \ ihe removil 
fore . } 
, viniel i! be swul ( tl ol ( \ 


\ll shafts in this miller, with the exception of the ma 
bearings. A 


from steel and heat-treated. The shafts 


spindle, run in high-duty-type Hyatt roller 
gears are cut 


the gear box are ground and run in bronze bushings. The The illustration shows a 24 ai 
starting lever may be placed on either side of the column. ently developed by Guy G. Townsend 
The feed-reverse lever, which controls all feeds, is placed on The special feature of 1 So] del 
either side of the knee. The feed-trip lever, which engages the heads are made from one s 

or disengages any or all feeds, is in front of the knee. gyre ysed with the wheels mounted on 





Double-Disk Gri 


Lier. 


{ i { ol 1 
‘ s locuts 
e the mi 


disk grinder re 
chendon, Mass 
at the shaft an 
, Steel disks 


\ truing at 
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‘ The 
(MIS ! Vn - l ct l 
AuL-Gearep UNtversan MILLEer e sal ountershaft as the grinder, 
fe 8 
Every movement is controlled by levers placed on 
front of the knee within easy reach of the operator, Iw ie ww : 
ca ; ——— . , . _ AIIPMIMS IWCamer Lor 
evers on ar ised to obtain td teed chanwes, and pre 
levers for obtaining 16 spindle speeds by the use of ba The form of reamer shov 
gears Phe mille is reverse for ‘ im spind] I} mat for a ) 7 eng 
main spindle is provided with tapered bronze-busl nal ass of work where ft 
bearings, and a nut at the rear end of the spindle takes nus ew ( ( 
up the wear of both bearings. This machine is equip The process ¢ enl . 
with a flanged support for the over anging arm, wht 1 eumer is tl 
is used for the fastening of attachments. This is accomplished by the tn 
In the illustration the vertical attachment is show! shings of the tvpe 2 
volted to the tlanged support for the overhanging arm ocked to prevent al 
A slotting attachment is also furnished for this ma < t 
hine, being secured in the same manner. The distance These bushings, w 
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hearings. contain two eccentric bushings, one within the 


each provided with a having a 
the 


oven the hole supporting the shaft. The 


eraduated scale 


reading to show in thousandths of an inch 


“cet” 
adjustment of each bushing is readily made. 


Vernier 


Amount ol 


on which are mounted 
blades, 
this 


The reamer consists of a head 
The head, 
the 


a i 
Dies, 


fastens 
shaft 


cutting with its 


to 


SiN 


shaft, and revolution of 


the 


securely 




















Fig. 1. AnLigninGc Reamer ror BEARINGS 

















Fie. 2. ApgusTABLe Taper BUSHING 


} 


the 


drives the reamer through hearing to be seraped, 


l 


leaving a surface in alignment with the other bearings. 
‘Two reamer heads are furnished, each provided with three 
sets of blades, the sizes being 15¢, 134, 17%, 2, 21 and 
21, in.) Each size has an adjustable range of 0.075 1n., 
and will, therefore, ream a bearing that much smaller 
than size. The blades are parallel in any adjustment. 

‘he reamer will alwavs cut to size and should be set 
oversize to the extent of O.OO1 of an inch for each meh 
of shaft diameter to give the proper oil clearance. 

The reamer is known as the Martell aligning reamer for 


hearings, marketed by 


Co.. Boston, Mass. 


the Harding Distributing 


and Is 


Special Piston-Ring Lathe 


The a a lal athe ces¢ ribed on pave 349 has giso been 
adapted for turning automobile pistons in a way that ts 
indicated in the back view of the machine shown. The 
ront tools are no different from those for any other job, 
except that thev feed awav from the headstock. so that 
lter the piston is turned it may be removed before the 
ool is run back. The rear tools that swing down to eut 
the grooves do not begin to act until the front tools are 
rough cutting. This is not because the machine can- 
not be made to cut on all parts of the piston at once. but 
because the limits are very close and there was a feeling 


, 
having the 


that the he job was disturbed by 


accuracy oO 
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front tools cut across the grooves started by the rear tools. 
The rear tools are brought down to their cut by the 
cam at the rear of the machine, which is carried on the 
hack of the carriage at A. The cam is made to slide at 
B, except when it is held in place by a locking pin con- 
trolled by the trigger at (. When the tools have reached 


the bottom of their cut this trigger strikes the hardened- 








a 














SrectaL Pisron-Ring LATUE 


which 


This lifts the tools out 


operator to remove the 


steel plate on the arm J), releasing the cam slide, 


is carried Dack ly\ the weleht Kh. 
of the cut and enables the finished 
piston. The carriage is then allowed to run back, and it 


" 


automatically picks up the trigger and resets the slide 
for another piston to be inserted and ret hined., The 
production of the machine is 40 per hour, It is a recent 


adaptation of the Reed-Prentice Co., Worcester, Mass. 


Filing Machine 





The machine shown was designed especially for op- 
eration where accuracy is essential, as in die work. 
les By adjusting the table 

| " to the eraduated plate, 
ai desired clearance 

from 1 to 10 dee. can be 


| obtained in cutting a die. 


| By setting the machine 
at zero the walls of a 
drawing die can be filed 
or lapped square, 

An adjustable — rest, 


provided for the purpose. 


supports the upper end 
of the file. The length 
of strokes can be ad- 


justed by a slotted screw 


in the driving disk, 


’ 
urthe 


car- 


{ 


rving ! from or 
closer to the 


my 
} 
lt 


speed of 300 


center, 


weighs 125 


r.p).in., 
and 





represents a 
of the Thur 
Manufacturing 


R. 1. 
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FILING MACHINE Providence, 
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Semi-Automatic Multiple- 
Spindle Tapper 


The machine illustrated Langelier Man- 
ufacturing Co., of Providence, R. 1., for tapping practi- 


is built by the 


cally any number of holes within a 5-in. circle and on 
time 


" : 
i Ti 


almost any layout, in a single operation and in the 
ordinarily taken for tapping a single hole. 

It is amply powerful throughout for driving simultane- 
ously as many as sixteen 1g-in. taps or their equivalent In 
The machine is semi-automatic In operation, 
e reduced merely to plac- 

de 


tapped in the locating 


cast iron. 


and the duties of the operator al 
ing the be 


parts 





fixture, starting the ma- 
tripping the 


<a 
chine by 


foot pedal and = taking 


out the parts after being 
tapped. 

Besides the multiple 
head furnished with each 
complete machine, any 
number of additional 
tapping heads, each hav- 
ing a different layout of 
spindle Ss, cal he quickly 
and readily mounted in 
the machine, interchange- 

















ably 
| output of tapped 
parts obtal ilole mr 
Semi-Automatic Muttipte We Gepel ds oon 1 
SPINDLE Tarren thread pitch of the tape 
the depth of the pene- 
tration of the taps, and the material worked on, 
a very clear idea of the production w be had on noting 
that a brass part, Vg in. thick, was tapped in it with two 
» and one 74 holes at the rate of 12 parts complete! 


tapped per minute. 


Automatic Tappers 


test additions to t 


Machi 


are tle l 
] 


made by the Ga 


The machines shown 
t automat 
New York, N. Y. 

The right illustration shows a con 


tappers 


nation machi 


of heads. eads operated in thi 


Wo s1Zes 


stance by foot treadle, lea me bot hands lree, sh ie 
illustration shows a four-spindle machine in wh 
spindles are operated ll Dairs, and ire co ro dl 


independent lever: the two on the right are used 


tapping, and the two on the left, for finishing 


MAC 


The work is in tool steel, and necessitates roug 
ping a deep hol before finishing, this being done w 
one ¢ lamping. The fixture Is move ony the s 
one pair of spindles to the other. The general ope 
of these machines is the same as the regular au 
tappers made by the builders. The spindles ar 
with two friction pullevs running in opposite dirt 
and after the tap is once started the machines wor 


matically, tapping the hole to a predetermined 
controlled by an automatic trip, and revers vy the tan 
(nother machine, not show) s equipped t' 


HINIST 


eads to meet the needs of a m ne tor we ving two 
oles of such a ditference SIZ tl It Vi hot ) 
practicable to have both heads of the same capacity. bl 

















5] ne on eu ( ‘ ‘ ) CVE! ! 
oot 1 ‘ , ‘ ‘ om 
- . a , a PF 
S: \ all JP Ortalioie Air COoOmpresso 
The sma vasoline-engine-drivel mortable '] 
pressor shown has be developed by the | ersoll-Ra 
CL o.. Vew York, N. ee Lo meet the needs ol 














(in ComMPRESSOR 


PORTABLI 








li AMERICAN MACHINIST Vol. 41, No. 26 


he became actively interested in the St. Louis cotton industry 
and was associated with the St. Louis Cotton Factory and 
quiring Compressed air in small quantities, with the Peper Hydraulic Cotton Press, for both of which he 


the contractor Gomme work ol a temporary character Tr 


i bva simple single-¢ vlinder designed machinery for compressing cotton. In 1884 he or- 
; ganized the Heine Safety Boiler Co. for the development in 
the United States of the water-tube boiler of that name, and 


The compresso! s operated 
| 


casoyne engine, Which Is coupled directly to the com- 
pressor, both pistons working on the same crankshaft. 
The engine is of the single-acting two-cycle type. The 
compressor has a capacity of 45 cu.ft. per min, at a pres 
sure of 90 Ib. It is fitted with an air unloader, and the 
engine has a centrifugal governor. Cooling is provided 
for by a gear-driven pump and an automobile-type rade 
tor with a large tank-capacity, serving both the com 
pressor and the engine. The radiator is assisted by a 
large fan. 

The frames, axles and wheels are of steel, the front axle 
is arranged with a swivel connection to the frame, per- 
Mmitthinge horizontal rotation for turning corners and suth- 
cient vertical movement to accommodate the wheels to 
the inequalities of the road without strain on the frame. 


Col. E. D. Meier 

Col. Edward LD. Meier, past-president of the American So- 
ciety of Mechanical Engineers, president and chief engineer o} 
the Heine Safety Boiler Co., and for many years a dis- 
tinguished figure in engineering circles, died in New York, 
N . December lo 

Col. Meier was born in St. Louis, Mo., May 30, 1841 Al 
the close of a scientific course at Washington University, St. 
Louis, in IS5S, he spent four years in Germany at the Royal 
Polvtechnic College in Hanover, this being followed by an 
ipprenticeship at Mason's Locomotive Works, Taunton, Mass. 
lt 1863 he enlisted in the Thirty-second Pennsylvania, and 





suw much active service 


At the close or the war he entered the Rogers Locomo- 


tive Works, at Paterson, N. J., remaining one year. From CoL. Epw ARD 1). MEIER 
S67 to 1870 he was associated with the Kansas Pacifie Ry 
assistant superintendent of machinery, later becoming su has been its president and chief engineer ever since. He was 
perintendent Hie resigned to become chief engineer of the Iso active in the introduction of the Diesel motor into the 
linois Patent Coke Co leaving it in Isv2 to assume the United State Ss, and until 1908 was engineer-in-chief and treas 
secretaryship of the Meier Iron Co and to build its blast urer of the American Diesel Engine Co 
furnaces From 1873 to S75 he directed the machinery de One of the last and most important of Col. Meier's achieve- 
partment of the St. Louis Interstate Fair. During this tim ments in the field of engineering was the design and in- 

















INTERIOR OF ONE or THE BuRNED-oUT Suops oF THE Epison PLANT at West Oraner, N. J. 
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stallation of 10,000-hp. boilers in the power house of the ew : _ 
Grand Central terminal in New York 


In the summer of 1913 Col. Meier represented the Am« : Current Prices of Shop Mae 


ican Society of Mechanical Engineers in a joint meeting w 
the Verein Deutscher Ingenieure in Germany, there be 
about 300 in the American party, of which he was chairn 


and spokesmar 


Col. Meier was lieutenant-colonel and later colonel f PIG IRON w juoted at the follow " es 
the First Regiment of the Missouri National Guard, serv and time indicated 
about ten years, and was a member of the Grand Army of the i} -4 
4 1914 
Republic and of the Loval Legion : ; 
No. 2 Southern Foundry, Bir ham $10.00 $10 
No. 2X Northern Foundry, New Yor 1 20 ‘ 
No. 2 Northern Foundry, Chi ‘ T Oo 
Ressemer, Pittsburg! 4 


Edward C. Page "Seas aca ae the, ae Gan 


Edward Clark VPage, vice-president and general manage! 
of the Page-Storms Drop Forge Co., Chicopee, 


aied 
his home in that city on Dec. 14, after an illness which |} per } 


: ; * Copper, electrolyt irload | l 
confined him for several months Tin 4 3.75 
Mr Page was born in Chicopee Falls, Mar. 28, 1868, and Lead > SO 5. OO 
: } } , ‘ Speite ? > ’ 
received his early education in the public schools of Chicopee pelter OS 
; Copper sheets, base 1S. 50 16.50 
supplemented by a course in the Williston Seminary He Copper wire (carload lots) 14° 7, 
started his business career in Minneapolis, Minn., in the coa ones rods, base ; aM) mM 
. srass , base | ( 
industry, where he spent several years On his returr t< Bra ~ ’ " 
Srass sheets 
Chicopee he entered the employ of the Lamb Knitting Machins« Solder 4 and } (case lots) SS oOo 


Co., with which he remained for a number of years in the 


abe STEEL SHAPES FROM JOBBERS’ WAREHOUSE 
capacity of superintendent In 1902 he severed his conne Picaae 
tion with the Lamb company in order to organize, with Frank Steel angles base , : Rs J 
F. Storms, the Vage-Storms Drop Forge Co Steel T’s bas 1 on 
Machinery steel (bess wT) 1s 








Mass.. died MISCELLANEOUS METALS—NEW YORK 


terials and Supplies 


und 


live 


0 
> 


1s ( 
16 


ry 


> OO 


yw) 


16. 62 


28 iM 


NEW YORK 


STEEL SHEETS FROM JOBBERS' WAREHOUSE, NEW Yori 


per y 
;' N 3 4 No. 28 Black 260) 2 0) : 
Artemus N. Hadley No. 26 Black + + # 
Nos. 22 and 24 Bla 2 4 2 45 2 6 
Artemus N. Hadley, Known principally as a_ prolific Nos. 18 and 20 Blac 2.4 > 40 2 
ventor in the agricultural machit ry Meld, died at his ho . 7 — \ bed :.4 
in Indianapolis, Ind., De | Mr Hadley was president o N 12 Bla > om 
the Hadley Manufacturing Co., and i addition to his as No. 28 ¢ snized 
cultural machinery developments, he had been ASSOC ite . 4G ul ' 
with many mechanical manufacturing plants during his ey» 7 ; 
ceptionally active career Mr. Hadley was 72 years old hg ott te Rt en VIA PANAMA CANAI Rates per La 
: on finishec n te i? | 1 t pe bars, ! 
ae : aus a , etc., fror the f ~ } s 1 oint on the | t 
‘ st are New Yor) ‘ ittsbur . 41 Younestowr j 
: Niles, 13 Wheelir tis Ste enville er Jol tow 
PERSONALS | Sate: “Coatenvitiey “Sic. Sieelton, “Sse, Bethiche 
evelange +< hic ro, ‘ 
ee : OLD METALS—Copper, hea le. 11 coppe 
ee he nd wire l coppe ] ht } tt< - 10. OO 
Francis Auberty, French agent for several Ame! ~~ eee oe bi , nt, ¢ ne M hine compositio 
; ' c.; brass tur gs, No. 1 vel Yo. 1 red, § 
chine-tool builders, is now in this country | heavy iy | ts , rap. 4 
Ww. § Chase, general manager of sales of the Natio ] ; MACHINE BOLTS ‘ ene 114 quoted ft ‘ it t 
Acme Manufacturing Co., Cleveland, Ohio, returned last week ty on the ig ie ce, but in " ‘ te teady ¢ t d 
from a European business trip STANDARD Li'l Discount ive ee rey ad, 1 kit 
net prices iower! hiey ed « et t Dy to t al 
sts are is Tolows 
The Southern Pacific Co. has issued an order effective ‘ 
° ] ) > , , t 2-1 tee butt w ~ 
Dec. 21, calling back to work the 1600 men who were lai: 2}- to 6-in. steel, lap w 
. . , 7- to 12-i1 teel, lay ‘i 
off at its Los Angeles shops late in October. 
\t these discount the net pr P of pipe | at | 
ts, at Pittsbureh a fo 
The Custom House weekly report of general exports. D ( 1D ( 
_~ : . et | t } 
through the Port of New York, exclusive of specie, for t ; ros 
week ending Dec. 12, was $22,655,346. For the vear ; = btn pS . 40) 1. ti 
thus far the grand total of exports is $852.984,843, con 5.20 ‘ N Md SAH 
: , ~ * . - (U0 0 ’ 70 OO “i i 
pared with $832.953,.638 for the same period of last vear. 11.70 th. 7 0500 $1 3s 
' . sae I 1s l s " $ 
Exports to England last week were valued at $4,630,677, 21.8 S $| 
exceeding the total of the pre lOuUsS week hy SSOO O00 DRILL ROD sells to cor ime t the fo disco { 
> * : : ; Third grade, 60 econd de, ie oft ind first vcle 
French exports for the week e ding Dec. 12 reached th off 
oF vo mnt since . = is f ho Baw ca COKE—The followings pric e quoted ver net ton at 
hiahe T point Lhe the hevini ne of the Kuropeat war. oven, Connellsvill Furnace oke, prompt Sw ent at $1.50 
the value of woods iT aving the Port of Ni WV York tor? ~ nd $1.75 for future round! COR it $1.90 for prompt tna 
> 4 for future 
country being $5,970,247, ANTIMONY—Prices are unstable. 1 ret weal 
ised by quiet det! ind fre ! t! (Lome t ind tore nico 
imers We quote Cool { Hallett it 14 
The Pressed Steel Car Co. will soon complete additions Chine it 1 
oe . ; SWEDISH (Norway) TRON is sold to consumers in ton lots 
to Its MeRKees Rox AS, Penn.. plant. hese were deste t ? “USE In ! ll lot quotatio me le at $ 1 $ 
] ] b Baw : . ] ! WELDING tk Dur ‘ vee) here Y . 
to meet the demand for all-steel passenger cars, which has shes ~ the - _ . ‘neten “ p48 ; . ane 2 
been verv heavy for the past six months. The impro ‘ 
ments include an 81x265-ft. extension to the ge a d 
machine shop, the constructiot of a 60Ox2?20-Tt ne io. &, ana N 
tional story to the finished steel department, a 40x220-ft. No. ‘is 
second story to the template and carpenter shop, anda 43x i Oe oe 
156-ft. addition to the forge shop. co 3s 3 ae 
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New and Enlarged Shops 





] MMMM MM 





manufacture of printing presses. gan, Mich 


reported 


Roller-Bearing 





W G the manufacture of roller and ball bearings and will add a 
q f : > 4 
METAL ORKAIN factory for the manufacture of street sweepers. He proposes 


to enlarge the plant in the future to accommodate his volume 


NEW ENGLAND STATES of business. 
10, destroyed the foundry of the Howe Scale Co., Fire, Dec. 12, destroyed the foundry and machine shop of 
Loss, $50,000 the Robbins & Myers Co., manufacturer of electrical equip- 
4058, ’ : ment, Springfield, Ohic 408s, $400,000, 
Jackson, Dorchester, Mass., plans to construct a “ P - _ * Loss 100, , 
Maxwell St. The estimated cost is $5000 bl > vane one "i o. Linton are preparing to construct a 
ac é é ; or ; i ac ‘e ater 3- 
Sargent Sons Corporation, Graniteville, Medford tillens. A rary, Ine x the manufacture of water dis 
Mass., has awarded a contract for the construc- ada = 
1ddition to its plant Fire and an explosion, Dec. 7, destroyed the garage of 
: ; Chi ‘ss W. Merri 25 N ye are 5 an: ; 
14, destroyed the plant of the Bemis Car Truck piggy BA Merrill, 1125 North Delaware St., Indianapolis, Ind. 
° Liberty St., Springfield, Mass. Loss, $15,000 sc ac . . : 
’ : [> ‘ . i :B The citizens voted at special election a $20,000 bond issue, 
The Woonsocket M u hine & Press Co has moved its ae the proceeds to be used in connection with securing the re- 
Woonsocket, R. I rhe plant will be devoted partially moval of the Blood Bros. Machine Co., of Kalamazoo, to Alle- 


The Huron Implement Co. plans to start work soon on the 


MIDDLE ATLANTIC STATES ; / i ; 
construction of a factory for the manufacture of cultivators 


Motor Co., Longe Island City (Borough of Queens), at Bad Axe, Mich Thomas McEwing, Lansing, Mich., is Pres 
N. Y., has awarded a contract for an els ht-story, It is reported that the Peninsular Stove Co., Detroit, Mich., 
service buildings will construct an addition to its present plant. 
12, damaged the machine mm? o — —— J. L. Shortell, 104 South Michigan Ave., Chicago, Ill. will 
. Works, W est and Calyet St. Awew OTR (DU build a commercial garage at 1043 Fulton St., Chicago, to 
Brooklyn), N. ¥ Loss, $15,000 cost $6000 W. Bernherd is Arch. 
Defiance TS itton Machine Co., 53 East Big — i + " The Kohler Die & Specialty Co., Chicago, Ill, plans to move 
, is building a brick addition to its factory in ~———— its plant to De Kalb, Ill A new factory will be built for 
(Borough of Queens) The estimated cost is ‘ the manufacture of hardware specialties. Noted Dee. 3 
Trilsch Co., Whitestone, Long Island, N. Y., has William Hale Thompson, 38 South Dearborn St., Chicago, 
s capital ind contemplates the erection of a Ill., will construct a factory for the manufacture of plumbers 
company manufactures jewelry cases Louis A supplies, to cost $120,000 A. S. Alschuler is Arch. 
. Plans have been prepared by Mundie & Jensen for the con- 
ierican Dictagraph Co. has had plans prepared for struction of a four-story 65x100-ft. factory at 212 West Austin 
iring plant to be constructed on Sussex St., neat Ave Chicago, lll, for the Reliance Elevator Co 
rrison, N. J., t a cost of about $15,000 The . : , ‘ - : 
ill be two and one-half stories The Illinois Pump & Brass Co., 205 Bridge St., Peoria, II1., 
teat” : vill build a new plant to provide for doubling its present 
ican Piston Ring Co., 378 Jeliff Ave., Newark, N output : : . aes a 
struct a one-story, Ox L50O-ft facto Jordan 
irk, is Arch Runyon & Carey, Newark, are Eng Fire, Dee. 12, destroyed the plant of the Western Stove 
Leh, Engr. and Arch. has prepared plat for the Co., $12 Front St., Peoria, Ill Loss, $12,000 
power plant to be constructed for the Bethlehem Plans are being considered by the Silent Washer Mfg. Co 
New Castle, Pent manufacturer of washing machines, for the construction of a 
12, destroyed the garage of William C. Carr ! factory at Appleton, Wis., which will permit three times the 
and 12th St., Philadelphia, Pen Loss, $10,000 present output of the company 
Darling Pump & Mfg Co., Williamsport, Penn., will The Citizens Association of Manitowoc, Wis., is raising a 
found: costing $35,000 fund for the construction of a machine shop for the Atlas Mfg 
_ ? Pe ee Co., manufacturer of concrete mixers. The company plans to 
SOUTHERN STATES move its plant from Milwaukee, Wis. 
pes, Denbigh, Va., will install machinery to mar The C., H. & E. Mfg. Co., manufacturer of contractors’ 
notor cycles and side cars equipment, has awarded the contract for the construction of 
Lipphardt, Wheeling, W. Va., will build a large . factory at Mineral and Clinton St., Milwaukee, Wis Esti 
> - ; ! ted cost, $20,000 Noted Dee 17 


manufacture of enameled sheet steel nd iron 


. = WEST OF THE MISSISSIPPI 
Rarton Motor Car Co S30 Howard Ave Now 
will build a brick fireproof garage to cost about The Christie Engine Co., Clinton, Towa, plans the construc- 
tion of a new factory for the manufacture of engines 


ine Motor Car Co., Cadiz, Ky plan to equip a Fire, Dec. 15. destroved the factory of the Missouri Can 
Co., 1210-12 West Ninth St., Kansas City, Mo. Loss, $75,000, 
( l ‘o de it Mix b dia as- . . i ._ oe ‘ 
7 a a oo a ae J. R. Searing and E. B. Tibbals, Denver, Colo. have in- 
plan nL svi » WY) vented and patented a new electric iron handle and plan to 5 
MIDDLE WEST establish a plant for its manufacture. 
and associates have purchased a site on Forest WESTERN STATES 
(ohio, for the construction of a five-story garage uy : 2 ‘ - ; 
t, $45,000 Cc. O. Kittlson, North Yakima, Wash., will build a com 
mercial garage and machine shop at North Yakima \ 
i us Implement Co., Bucyrus, Ohio, has awarded Lundstrom, North Yakima, is Arch 
contract for the construction of a’ 50x150-ft. factory ' 
. 7 : 2 Press reports state that the Empire Miz Co Spokane, 
Everhard Mfe. Co... manufacturer of electrical ippl Wash.. and the Pendleton Iron Works, Pendleton. Ore. will 
to double the capacity of its plant at Canton, consolidate. The new company will manufacture’ rotary 
pumps and iceless refrigerators at Pendleton. 
ker pl rns . . > ‘ 7 alt it Canton. Ohio - . . 
ker } to construct a foundry ; on, ( Press reports state that the Empire Mfg Co., Spokane, 
ict for the construction of a garage and repair i plant in Los Angeles, Calif., for the manufacture of moto 
Reading and ‘addock Rd., Cincinnati, Ohio, for Kk. H. cars. The estimated cost is $100,000, 
been awarded Fire, Dec. 7, destroyed the garage of Thomas Crellin, 19th 
‘lectric Welding Products Co., 2216 Clarkwood Ave., nd Alice St., Oakland, Calif. Loss, $7000, 
Ihio ll soon start rk on the construction of : ; ; 
Ladition to its A oer "er rals , nee A. J. Jenvin will build a one-story commercial garage in 
; ; sia te lis San Bruno, Calif Fay Spangler, Monadnock Bide., San Fran- 
Shore & Michigan Southern Ry. is preparing to cisco, is Arch 
ound ous and rep: sho at Coalburs Ohio. . : : 
daa * om 000 ae pepe dials lburg, 2 John MeConaghy will build a one-story brick machine shop 
7 on Grove St., San Francisco, Calif. W. H. Crim, 425 Kearny St 
to press reports, the Erie R.R. plans to enlarge is Arch. The estimated cost is $6000. 
its shops at Galion, Ohio 
: ; CANADA 
Williams, of the Independence Motor Car Co., Lima, ; | 
to be planning the establishment of a new The Brantford Seale Co., Dalhousie St., Brantford, Ont., | 
the manufacture of automobiles will build a factory for the manufacture of its product 
Fox, Marion, Ohio, J. W. Thomas, Cleveland, The Canadian General Electric Co. will construct a plant 
issociates contemplate the construction of a factory at Peterboro, Ont., according to press reports, for the man- 
for the manufacture of cycle cars and automobile ufacture of railway cars. The estimated cost is $150,000. 
The Electro Metals Co., Ltd., Welland, Ont., according to 
H. Hendrickson, who recently purchased the Sus- press reports, will make extensive additions to its plant and 


Plant at Sandusky, Ohio, will continue install new furnaces. 
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Operations for Manufacturing 
louse Radiators 


epi PORTAL CORRESPONDENC] 


S) NOPSIS The width ing OF ite thine ra liators, SHOMNEG arirous nes To el able The men To pass afely When wo) 
the PVATIOUS Ope rations li Live foun iri of awe / orde read rier tive rieta 
’ j j 
Shop. is here described, The arind and tapping ma ‘ 
i Cork-BAKING DeranrMeNt 
. _ . : 
thines are of speci design and enable the operator lo . ; : 
- a A view in the core-baking department is shown in Fi 
produce resu Is wilh commercal accurae Wf. ] i¢ radwatoi ‘ 
. ; : : ° %. After the cores have been made thi are loaded on the 
castings are tested singly and atte assembling are quel 
trucks A, which are transferred on the horizontal tracks 


a final hudrau if xt, Spec haorind dnd heavy) wd hide 21 
> , 

, B from the core-makers’ benches to the ovens shown. 

nes for holes winks are also wo? wool we ae ; : 

Che cross tracks ( are provided to each oven, and as 


similar tracks are placed on the platform D, on which the 


In the manufacturing of radiators used for heating core tru is carried. the core ire easily conveved to the 


purposes, owing to the fact that production and commer- ovens. One of the ovens is shown open at # and a num- 
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Fig. 1.) View in Founpry Fic. 2. Corr-Baxking Ovens 





<. 
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Fic. 3.) Front Stpe or Boring MAcuINnEe Fic. 4. Rear Stipe or Bortwa Macnine 

lal ace uracy are advisable, the operations necessary are ber of cores may be se Ton mked The cores are 
1 teresting. tin the ovens approximately three hours to obtain the 

The National Radiator Co.. wit ants at Johnsto . desired firmness. An exhaust system carries the funk 
Penn., and Trenton, N. J.. is one of the largest manufa: nd heat awav from the oven attendant through the 
turers ip the country. and the strations shown were trough F and connect nn 
taken at its plants 

i lis a vir n the foundry and shows the molds Bonin CASTING 
ready for the pouring of the radiator castings. A number In Fig. 3 there ecially designed ma 
of cores for the castings may be observed at A. Atte chine for boring the connection holes in the castings 
tion should be paid to the orderly manner in which the This is located by two straps as A operated by the hand 


Hlasks are placed Sufficient space is left between 1 4 2} The cast 
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locates it centrally. Holes in the bosses C are bored and 


spot faced with the combination cutter DD. The machin 
provided with stops so that any desired depth of coun- 
terbore may be obtained. 
The machine has a hand-operated feed which is con 
This enables a accu- 


trolled by the handwheel %, very 


Cac 
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provided so that each shaft is thrown into its correct 
position for machining. 

When the casting is in the 
first opened out with the drill driven from the shaft ). 


fixture, the cored hole is 


The shaft positions are then changed as described, the 
tapping shaft is brought in the correct position and the 











The Tarppina Macuine 


foe 


rate depth of facing to be obtained after the power 
has been thrown out, should such be desired. The ma- 
chine is designed so that four holes may be machined at 
once on each side of the four bosses (. 

A rear view of the boring machine is shown in Fig. 4. 
The clamps operated by the handwheels A hold down th 
the fixture, as shown in the previous illus 

The casting is located the ad 
stop B. The cutters the dri) 


ing shaft ( by The 


casting on 


tration. endwise with 


justable are driven from 


the bevel rears shown. 


means of 


springs ) are attached to the cutter-heads, which they 
force back at the end of each machining operation 
TAPPING THE CASTINGS 


There may be seen in Fig. 5 the special machine used 
for tapping the radiator connection holes. 

held in the fixture A by means of a V-block operated 
with the handwheel 2B 


by gearing to the two shafts D and &. 


The driving shaft C is connected 


The shaft D 


The casting 





Fig. 6. Testine LEG SrecTIONs 


hole tapped. One of the castings with the holes tapped 


Is shown at IT. 


TESTING THE CASTINGS 


the method of testing 


After these have been machined 


The next tllustration shows 


the leg-section castings. 

are placed in the fixture with the water-tight pads 

1 screwed down on one side. Water at 100-Ib. pressure 

per sq.in. is then admitted into the casting through the 

pipe B, 

intil the casting will pass inspection. 
Ty 


various 


: 
The\ 


Should any imperfection be found, it is calked 


fixture is made with adjustable supports, so that 


leneths of leg sections may be accommodated. 


table, 


ready to be assembled or placed in stock. 


Castings are shown in front of the which have been 


tested and are 

Fig. 7 shows the machine used for assembling the se 
tions into radiators. After passing the hydraulic test, as 
many section castings as are required for the radiator 


being made are placed upon the table A. 











Ria. 7. AssemBiine MAcuHint 
drives a drill used hal enlatr rer thee ored ante nl) ] thy 
shaft / the tap 
The shafts are thrown in or out with a foot treadl 


attached to the shaft F. The weight @ forms a counte) 


weight for the shafts, enabling the 


place either shaft in a machinine position Stops 





operator easily to 











ce Ser 





o 
~ C , ow 

26% ‘hon Si 
Sunaina 





Finan Test or RADIATOR 


Fig. 8. 


The belt Bois then caused to travel, which turns the 
rew f i rhea ol This SCTCW, 


Is which passes 
through the head D, causes the plate to be drawn against 


rearine, 
the end of the radiator leg casting. 
When the 


jomMts are ma le on 


castings are forced together until tight 


by ists 


the Drbihe hined surfaces ol t| i 
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holts are placed through holes in the bosses on the inner 5QO-Tom Keel-Plate Bender 
edges of the steam chambers. These bolts are then By C. vox Pup 
crewed up tightly, holding the radiator sections securel) The demand for high-speed plate-bending machine 
with steam-tight joints. has been constantly increasing, as the features of high 


THE FINAI Test speed and vreater economy Wn operation have been ap 


: ' ; ; plied to this class of worl 
After assembling, the radiator is given a final test with gt oe ere 


water at 100-Ib. pressure per sq.1n, One of the radiators E : ; 
unusually slowly. With the increased output of the ship 


It has been customary for shipyard machinery to work 


receiving this test is shown in Fig. 8. The radiator ) . 
P > om vards if, therefore, has become a necessity to increase thy 
is placed on the support, and water is admitted at B. The ' _ “s | , + ’ . | 

: 2 . ‘ ; output per machin vVithout mereasing the number of 
check valve C, which is attached to the outlet pipe, is _* . 


then closed and the water test made. After passing the *Manager, machinery department, Bethlehem Steel Co 




















Fie. 9. Borne Fireror Srecrion Fie. 10. Tapping Dome Srcrion 





inspection ithe radiators are read hor 
shipment. The bolts assembled in the 
previous operation, Fig. 7. may be 
observed at J). \ section of one of 
the radiators which has passed the final 
test and Inspection is shown at /. 
This company also makes tubular 
heating boilers, and two of the opera- 


tions in their manufacture are shown. 


Fig. 9 shows thre porimne ol thre firepot 
sections. ‘The casting is held on a fix- 
ture located ) aljusta le | rrhit peteis 
and held re ith tl 
sive herd securely with the om wolts 


1. The table is of sufficient length 


and is provided with two fixtures so 
that one casting may be assembled while 
another is being machined. The cast- 
Ing is further held, to reduce any 
danger of chattering, by screwing down 


the stops 2. The cutter © bores and 








faces the hole to size, the machines 
being provided with stops so that the 
desired depth of facing may be ob- 
tained. One of the finish-machined 
castings may be seen at J). 

In Fig. 10 there is shown the special 
machine used for tapping the boiler 
dome sections. The casting is held in 
the fixture 4, being located b fixed 
and adjustable setscrews. The strap 
clamp B is then tightened down, liold- 


ing the part securely. The machine 











heads (, which carry the taps, are then 





set at the correct center distance that 
the holes are to be tapped, 500-Ton Kret. Puare Bennet 
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The nereased, and th 
ost of the work decreases In proportion. 


Phe keel 


Total capacity, DOO tons: 


nachines, product per man Is 


bender illustrated is of the followine dimen 


“Ions: STrOKe Of clamp at eCity 


hetween columns, 


nd, 36 in.: clear distance lengthwise 


28 ft.: maximum opening between upper beam and lowe 
laten, 48 in. and width of die face in the beam, 18 
The main members of this machine are of steel, as cast 


ron should have no place in the 


construction of 


modern 
iresses, except, perhaps, for counterbalances, when such 
ire required, 

The lower platen has four T-slots planed out of the 
The 


extending the 


solid and extending its entire length. upper beal 


slots 
entire leneth of the beam. all planed out of the solid. 


with all cana 


has two ‘T and one guiding groove 


made of forged Sted ] blo KS, 


The movement of the beam Is au 


The valves are 
drilled 
balanced TV pe of valve. 


out of the solid. are of the two-spindl 


tomatic and follows the hand of the operator. The valve 
vear is of the floating-lever type. 

As the movement of a press of this nature Is quite con 
iderable in proportion to the actual working stroke, th 


machine is provided with a pre-filling arrangement, by 


Diam. of Slot Cutter IX 
Bar \ I Ww \ W ' 
0.75 1 648 0.187 1 0.18 0.9 0 241 0 102 
QO S875 1 636 0.25 l 0 248 1.07 0 240 0.184 
l 1. 07 () 25 l 0. 248 l 0 2A3 oO.100 
1.25 1 oldu a 3 ] 0. 310 l 4) 0 er) 0 2g 
1 OS7 0.375 1.25 0.373 1.7 0. 327 0 235 
1.75 2.135 0 437 1.25 0. 43 Oo 0 347 0.242 
2 ob if 1. & 0 407 | » 417 Oo 24K 
2. 25 > OG oS 1.5 0 407 ' Beit) Oo 30 
2 5 023 0 625 .: 2 0 620 s 148 { 1 
2.75 023 0 625 BR: 0 620 i” 4 ) BOS 
; $487 0 75 4 0 74 s7 » 51 0 336 
3.4 $. 487 075 0.74 S7 ( 2 ) 322 
' $487 0.7 0 74 j ! ( ” 0 211 
1.) 187 0.7 @ 74 to ‘ 2437 
’ 187 0.7 0 74 i H3S ; 


BORING 


PROPORTIONS OF 
means of which, during the idle stroke, the evlinders ar 


lilled with liquid, Without pressure but ata thigh speed, 


This machine introduces the novel feature of the heavy 
sirder beams as rolled by the Bethlehem Steel Co. Two 
of these heavy-type girder beams are used for tving the 


upper parts of the machine together. 


bender is sufficiently powerful to cold-bend 


alone Its 


This keel 


to a right anel entire length a %4-1n. 


25 ft. in leneth. 


The base plate is 28 ft. between columns and 5 ft. wide. 


and is made in one piece of cast steel. The upper platen 


is hinged permanently at one end and the other end ha 
i sliding hinge, allowine the beam to be lowered within 
me foot of the lower platen at one end and four feet at 


he other end. 


All evlinders are protected in such a manner that no 


intensified pressure can occur, as, for example, by locking 
the liquid in one end of the press and applying the pres 
sure with the other cylinder while a piece of work is neat 
system in 


the opposite end. Oil is used in the hydraulic 


place of water, as oll has been found to be so much cheaper 


than water in saving packings, reducing leakage, and the 


like. The expense for lost oil during the vear is less than 

$20, being chiefly that part used for lubrication. 
These 

made hy 


200 


machines are 
100 to 


keel benders and long flanging 
the Bethlehem 

Should the demand 
10-ft. plate cold, it would have to 


2500 


Steel Co. in sizes from 


tons. urise for a machine ol 


this tvpe to bend a 


have a capacity of about tons. Designs are now 


ready for a machine of that magnitude. although none has 


built. 


us vet 


wet 
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Standard Boring-Bar Cutters, 
Gibs and Keys 
By L. P. 


ALFORD 


fecent articles have given standards in machines an 


tools in use at the Watertown Arsenal. The data fo 
this is from the same source, and the establishing of th 
standards shown was an outgrowth of the expert ma: 


Barth. 
The illustrations and table give proportions for borine- 


agement work of Carl G. 





ar slois, cutters, kevs and gibs for bar diameters fron 
O75 10 5 in. 
Tr f _ i = 
( W D Di D 
v [3 > | Wi 
+---¥f -- 3 
T kD» K-F 16 
71K} 
f 4 + 
A als x Kh 








CK <E-> 
E F G 

0.172 © .75 0.06 0.87 ) 172 0.515 0.469 0.07 
O. 235 QO. S75 0 0.995 0.235 0.51 0.458 0 O7 
0.235 1 0 06 Loe 0 235 0.533 0.474 0 07 
a 28 ] 0 ON 1.41 0.206 0.729 0.655 oO. 005 
ri 15 0 OS 1 Oo 0.355 0 682 0 595 O.095 
0 417 7 Oo OS | Oo] 0 417 0. 720 Oo 620 Oo OO5 
0 480 0.10 > © 0 480 0 sé 0). 747 0.12 
oO 4s0 » 0.10 2 4 0. 4S0 0 SOS 0.740 12 
() 486 » 0 10 » 70 480 0 920 0. 779 0.12 
) 480 27 ow » g 0 480 0 O27 0.773 0.12 
Oo 000 0 12 § 24 0 600 1 O53 0 SS3 0.145 
0 ooo 12 74 Oo OOO 1 OOS 0 872 0.14 
0 600 | 0 12 }. 24 ) GOO 1.079 O SO 0.145 
0 71S { ] i} sv Oo 71S 1 2090 1 O57 0 1S 

71S 4) Oo. 71S 1. 2S0 1 oo IS 














’ kG : 
a - RY §2 
. on YS _Y. YG; 
>< 1648 ~ : 
Nw" P "7,1 a 3497 e- > 
0207 < 18/2 (//z) - > AN a B62” 
~ . 3.937 (32) --> ° Z 
0.75 DIAM. BAR oll o% oa 10. 
3-3.5-4-4.5-5, DIAM. BARS 
025° A , wa 
¥. x . A THz 
J we YY or* 4 
a e:. 8G ‘cum F 
a : 
mat < 1636 « > (%) x 3.073- aie 
Us = /g7 f/ > ; @" : ™ 
1812 8) K ---3437(3Z) >| 0582 
0.675 DIAM. BAR 2.5-2.75'DIAM. BARS 
ae 
ie Y. U ae J Y 
/ an ZENE ALL SLOTS ARE TO BE 
(%) PROTECTED WITH HARDENED 
As - (667 -> STEEL PALLETS DRIVEN IN 
ee ee PLACE 
0144: BB (ls ef 
LO DIAM BAR 
03, Z (%.) y a U 5" 
Ye Y, 0375 x j | c Vp 
Z| v —— 2 Y Z y $B 


> P 
0290" 7/9 2556 6 Ai: < 
ms d /25 < = 2.8/2(72) nm > ' 
. . a “/6 . ” 
1.25 DIAM 04099 
<5 DIAM. BAR 2-2.25 DIAM. BARS 








9276 Vz 

y 295 aa 0437 (4e) 

4 VA) - Z, : Zz 

. ; 44-5 + a) 

>» < 427 5 P 

UF), Ue 2 (26 © hd 
0.33)" |< -2.087 > J) 2m 2.185 | » 
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Ht 4 +76, ‘ 


1.75’DIAM. BAR 


ProporTIONs OF Borine-Bar Sots 
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Meeping Track of Machine 


EDITORIAL CorRRESPOND] 








SYNOPSIS lhe difference f Cel ( ( Pied ¢ hie Orts . . | Lin roduet 
fhe actual outpul of a machin or a tactory sO nt o ‘ does } { f , ! Se « 
disheartening to the manaae ent. nd aleo has a direct ol ssion. as lon . , s hen olaves 
bearing on the dividends. 1 / way to know ft 20 it ina large shop enst , ( i) shin whic 
actual performance r Lohitive s hy Aree '} rey counts or the mon | mn ts Fi i” ous 
records of thie TE j pid ‘ MS / ( s | 0 ont 
shou mmauy serve to xs est of S. oO ol eport sec 1 ) er Clorpor- 
0 < ) 1 | sists ) ‘ ODTOS 
(dine ) the annoving cut Cs modern roductiol . one Writing Calls “ wipe! These 
is to find that the actual mumber « eces Droduces Terent departments ect terested In pro- 
considerably cClLOW Liv estimate oOUutLpUL oO i rhhen l “ he st two co . rr ction «di 
or a cdepartment. This ma be due to several causes: tment, the f to th tor anager, the Tourt 
such as the lure o 1 risa ‘ ‘ t tii ‘ overseer ol OOIS I inti 
the guaranteed amount of pro echanica The electhh eparu ‘ 
ure of the tna bie tiv ’ ! ( ! ‘ = * ' ‘ Suita MN 
or the lack of operators Chis > no i PEP IS SHOW! 
failure to supp ork tor thy rhe aw i. ) 
The first item is probably negligible in most cases 
: REPORT OF MACHINES SET UP AND MOVED 
as few reputable concerns make the stake Of Gua ‘ ——EEE === = ==24 
anteeing machines to accomplis more than car ” dol “* mast from ee 
in regular work. In any case, defects of this kind ar 
usually discovered perore the il ( = gece ptes T 
problem of keeping track of 1 iT it machines, so 
as to know exact What the ( = not an eas 
one ma large shop uit sis n Oo necessa Oo 
thre rrod ction omt o Vie ) SO) mH ¢ reat Signed 
oe J 
ing on e selection of ma = fe . An Ma 
Many shops keep no re Mig. 2. Form re Mactinge Locattio: 
yee rene pmew wee se si ~* nite ———<—a = = x euaonuPucare | 
RIGINAL | PLICATE | TRIPLICATE . | QUieeTRIPLICATE 
PRODUCTION STOPPED PRODUCTION sesnenen 1. | FACTORY MANAGER | | FOREMAN 





¢ 









































. \l 
PART OR NAME / / | / 
aSs'Y NO 7 ; | GQ | or | 
| | 
| 
| | 
| OPERATION | || | 
| NO | *} ro) ° ° ° 
, , -s a | - E 2 | 
MACHINE } Q| 8 ’ ¥ " hr} 
NO. { \z z| z z 4 
7 ~ = °} ° ° j° j 
na 
Time | 4 " is] | < 
DOWN ° r] - 
‘ Z| FH le lz z 
- » 
REASON \ } Py \* a 
—EE 
| 
i — ae) | a 
= Lo 
oaTe_ REPORTED BY CEPT | DEPT prey DEPT 
™ FOREMAN our 7 
| REPORT ONLY ONE PART OR ASSEMBLY ON EACH SLIP j 
‘ ] eo io » ) ON REPORT 
only wa nw Tics 1) sal x about it is \ on 3 sl cat 
when bills come mm tor repall mits Lhnese repair parts, eo se sels © eman 
Which are turnished in thre ot usuall trace and coppes tment 
able to any particular machine Shops this ast cop reman fo 
feature is careful watched have arious methods sr . . , of produ 
<ceping track of it: som . jie blanks w tllows the p te { e wo 
fit an individual case. and others might COC} vst to hin t a or ke 
called blanket reports, which virt i rive tiie ent track of any inn due i ‘*. ‘ ki ait be ce rt 
history of an oiven n chine nt shop over a states es ! “ = re el 0 rol rhe Dow! 
1M riod. sucl ns a mont! a) ( rte later " ‘ wmirtrny t 
INDIVIDUAL Macuine Reports MACHINE Sut mm BReEAKDOW 
Ihe net) dual eno s seem tT " ( most popul: nes nm ti ( \\ surDl 
Tt Threose ’ ~—T ( ~ 1) nnection wit! ( ‘ ] 
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output and at the same time to allow for such break-in turn is attached by means of the rocker C to a sliding 


downs as are bound to occur from time to time? The member passing through the flexible tube ), which also 


neral opinion of those who have machines in charge contains the feed wires to the motor. This flexible mem 


eoms to be that an allowance of 10% for breakdown is ber is made up of a braided-wire rope about %; in. diame 


unple to cover nearly all kinds of machines: that Is, 11 ter, which slides in a closely wound square wire spring. 
it is estimated that 10 machines will give the normal out- While it might seem at first thought as though punch- 
put required, an additional machine should be installed. ig on a rope was a poor way to get results at the other 


This extra machine does not stand idle, however. The — end, the combination of the rope surrounded by the spring 
11 machines will be timed to secure the desired output on makes it possible to get the full benefit of the push as 
the basis of 10 working continuously, and in case of the well as the pull. This holds true even around bends 
breakdown of any one, it is then an easy matter to speed that are much shorter than the flexible tube containing 
up the remaining machines 10%, thus securing the same — the control and the feed wires. The free end of the flexi 
output while repairs are being made. In most cases it is ble control wire is attached to the end of the lever £, 
found advisable to allow sufficient margin between. the which operates the friction clutch that drives the work. 


maximum output of machines and the desired product 





to permit two machines to stop and to still have capacity 
for keeping the output up to standard until repairs can 
be effected. 


KEEPING TRACK OF LOCATION OF MACHINES 





In laree shops, such as those of the Ford Motor .. it 
frequently becomes necessary to change the location of 
machines to secure the desired sequence of operations o1 
to relocate them in accordance with an enlargement of the 
plant. ‘This makes it almost impossible to keep track of 
the various machines, unless some systematic method is 
devised. For this purpose the Ford Motor Co. uses the 
blank form shown in Fig. 2, which contains all necessary 
information for the department that keeps track of the 
machines, This becomes quite Important, both from the 


standpoint of inventory and of insurance, and also affords 





valuable information when the purchase of new machinery 


Is heing ( onsidered. 


Work Control om a Cylindrical 


Grinder 
SPECIAL CORRESPONDENCE 


Many of us still remember the old chain-feed lathe 
with the big pilot wheel at the headstock which had 


to be turned to feed the carriage, Chordal used to say AM MACHINIST 





that when a man was using such a lathe to square up an 


end of a shaft, he would run up to the headstock, yank 


Work Conrrot on A CYLINDRICAL GRINDER 


the handwheel, and run back to see what happened. 

lodern con — manne 5} Meceemnry to dispense with In this way all electrical connections are avoided ex 
ee in th lop and i“ — every control unde cept the actual driving of the work. The momentum o 
the hand of the workman while he ts watching what hi thee Guat semaines dens mak have te be teckonel with in 


( pu ~ a) “ (ne of « ( ‘TS » rs o ] 
utting tool l | ie. 1 th hother One thine 1 stopping, hut an almost instantaneous stop can be nade. 


Manage Is the control ” work on a cylindrical erinder The work can also he turned a fraction of a revolution 


: vy o ats il . ae oe gee 
aie = Hey See With thi yr or me nV power, Ih case one Is looking for scratches or if, for 
chin ' ‘| av | ‘aversing pas ’ « = fas } j : : 

ine the work may be traversing past the wheel as fast any other reason, it is desirable to turn it a little. 
as 10 or 12 ft. per min. and on a large machine the = 


4 
i 


headstock may get a dozen feet away from the oper 


ator, It is just as likely to be necessary for him to stop In the annual report of the chief of the Bureau of Foreign 


the work in one part of its traverse as anothe 


and Domestic Commerce fo the fiscal vear ended June 30 

1914, now available for general distribution, it is pointed ou 

These machines are for the most part motor-driven, that the large volume of trade information flowing into th 

} ‘ from commercial gents. consula! licers, an I 
and have a separate motor on the headstock which  Uureau from commercial agents, consular officers, os 

lectors of customs is being made more and more accessible 


travels with the work. through improved methods of classification and indexing, an 
The Norton Grinding Co.. Worceste r. Mass.. has solved applicants representing any given branch of industry can now 
mechanically the problem of distant control, as indicated —%¢ Supplied with the latest available Information on a 
: : , : ject of their inquiry ro facilitate prompt and effective dis 

in the illustration. On the end of the shaft, which tripution of important notices, an export index is main 
shows at A, at the front of the machine, a handle is con- tained in the office, including at the close of the fiscal year 


about 12.000 names of firms engaged in export trade, listed 


nie ated for , Ts : This sh: S | 
veniently located for the operator. Mhi haft is linked under the articles and countries in which they are particu- 


to a bell crank which moves the vertical link B, which larly interested. 
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Calender Roll Grinding 


SP NOPSIS—A view of one est slacks of rolls ose grained, and as their function is only to roll paper 


made, we ighing 14.3 000 ». is shown. These rolls, used under ressure. it would appea that thev should sta 
in the manufacture of paper, are made of chilled «ror true for ndefinite period Ih however. is not the 
an / finished hy qrinding, T f } rehine WN is de Cuse, or Ve barring accidents the ear out ol liar 
scribed. 7 ( lop and ollionm rotlis } hie sla j are row thy rolling contact alom 
cromned, and the machine for this purpose ts deserved tt The 1 wjority of the larger paper milis are equipper 
lelail. with a grinding department for the regrinding of calet 
* der rolls as occasior requires Some mills, however, in 
One of the largest stacks of calender rolls ever cle cluding the smatler ones, send the rolis back to the make 


shown in Fig. 1. It is a product of the Farrel Found: or to other concerns which make a specialty of this clas 


& Machine Co., Ansonia, Conn. The stack consists of te ‘ WO! \t the paper mills some spare rolls are alway 


rolls, each 196 in. in length of face. The bottom roll 1 tT ol ind, thus, when a roll shows signs of undu 
30 in. in diameter and weighs 44.000 [b.: the next to the wear, i removed and a true one set in its place. T 
bottom roll, 20 in. in diameter and 18,000 [b.: the seven Le tested OCCASION: Nis a strong elect! 
intermediate rolls each 14 in. in diameter and 9000 [hb., eht back of the re t shows through, it sign 
and the top roll of the same diameter and weight as thr es that the rolls ne attenty 

one next to the bottom. Thus the total weight is 143, \\ e it has been common practice for the past 40 
O00 Ih.. 99.000 lb. o Wiiicl bears oO} the bottom roll ifs to isth calender rotis rindding, strange as it 
This pressure ma\ be Increased b a svstem of multipl eer. The design ¢ Lihe bbe ie “al has hot changes 
ing levers and weights, the object « no ois to pul feria ~» The pri ovements bern more ef] 
vreater pressure on the paper as it passes between thre { ‘ devies datirect elect il cirive 


rolls at the top of the stack. The purpose of the immens 


pressure Is to hipart to thr itListne paper the desired 
hardness and evel | Ist) The erent velvht., towethrye ( | rrel roll ry ale trates | A = 3 cm 
with the hig pel pheral speed of the rotis, approvimat ! the thodern Type oo Len Lhe Vhis machine 














\ 


OOO Tt. per min., necessitates providing the Journal boxes CCONODLLCATTN rinds ate irate! row! the large 
with a water-cooling system. chilled-irot olls ever on e for paper-nuill practice, 
It is essential that the rolls be round and of the same \\ are ZOO VW in leneth and 3On. in diameter Briel 
ameter throughout. and that the bish be mirror ike, il rile Libis Dhnene ( ists OF a hea hed, on 
In addition to This, the bottom r must be crowned to wi! hy the curriage travels ell vetuated b nieahs OF a 
olfset the error caused I) the deflection due to weight. screw teed equipped wit in automatic reserving mech 
Che top roll is sometimes crowned to offset the error anism. Adjustable blocks, or heads, are provided for le 


aused by buckling, as the pressure brought to bear by the cating the roll by its journa These blocks have a latera 
velghts working through the medium of the multiplying adq@ustment tor atignil the roll wit the travel of thy 


| 


evers bears directly on its journals Inte rmediate rolls carriave 4 e roll is rotated by neans OF a motor, T 


ire rarely crowned, as they lie flat. being supported by rinding-wheel spindles are each driven by two. belt 
ach other and the next to the bottom roll. The rolls are power be derived rom two motors mounted upon t! 
inished so accurately that lieht cannot be seen betwee! superstructure, Which is supported by the carriage T 
wm after the stack is set up. erinding wheels are placed on either side of the roll 


The rolls are rrarsacte ol chilled reo} extreme! hard and }) rey Thre minding operation thy worl is cnmoetat 
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vith water to keep down th frictional heat and to take 


care of the particles of abrasive material that are con 


stantly wearing from the wheels. The use of water also 


adds materially to the finish. 
The CTrOWHINY Ob a roll is accomplished ly Lue device 
illustrated in Fig. 3. 


A, over which the foot piece B travels. 


It consists of a master crown plat 
As the hoot prece 
which are actu 


ated through the medium of the rod J. move the 


travels over the crown plate, the levers ( 
wheels 
away from the roll as its center is approached, thus im 
The adjustment for different 


parting the 


desired crown. 
degrees of crown is procured by moving the connecting 
lever # in the slots F. 
crown that will be imparted. 

While 90 per cent. of the wheels used for roll grinding 


An indicator shows the amount of 


are carborundum, all erinders do not prefer the same grit 
and grade. One will want a soft wheel, while another 
will call as coarse 
as 40, while others use grits as fine as 80 or 90. What 
elastic. In 


for a harder one. Some prefer a vrit 
however, the honda should he 


are held tovether with 


ever grit is used, 


this bond the part les of abrasive 


shellac, the wheel being baked in a hot mold while under 
hvdraulic pressure. The elastic bond helps to impart 
the much desired mirror-finish to the rel. 


very durable as comipared with 


Avain, elastic wheels are 

















Kia. 3. Crowning ArrAcCHMENT FOR ROLLS 


those made by the vitrified Sometimes vitrified 


process, 
wheels “are used for roughing cuts where a large amount 


of metal has to be removed. They are not adapted for 
finishing cuts, however, as deep scratches are always left, 
which would have to be removed by grinding with a wheel 
When the the 


the 


in elastic bond, time taken to remove 


taken into con 


profitable to use 


scratches and to change wheels Is 


seldom considered 
this 

In grinding a roll the operator first sets the 

the center 


part Ol 


roll, 


sideration, it) Is 


vitrified wheels for work. 


low ating 


blocks to brine the center of the roll opposite 


of the 


the crownh 


crown plate, otherwise the highest 


would not be at the center of the 


Next, the 


attachment 


as it should be. crownilg 
is set to impart the desired crown. The carriage 
is then set for the desired travel, and each wheel 


is fed in until it sparks, heavily. A wide traverse feed is 


used, approximately 184 in. for each revolution of the 


roll. The grinding is carried to a point where all imper 
fections are removed and the roll shows both round and 


straight. if it is an intermediate, or has the same diame 
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ter at each end with the correct crown, if it is a bottom 
roll. The 


traverse feed is then reduced, and the wheels are fed back 


The measuring is done with micrometers. 
and forth over the roll without further cross-feeding unti! 
sparks are only faintly visible and the desired finish has 
heen obtained. 

the advent ot 
the grinding wheel, the question is often asked: How 
In the first place, the rolls 


\s calender rolls were made long before 


were they originally finished 7 


then 


nh use were not nearly as large as those used at the 
time. The records of the Farrel Foundry & Ma- 


chine Co., which date back over 60 vears, show that the 


present 
average stack of 50 years ago Was venerally as follows: 
\ 10x50-in. bottom 1250 Ib. Four 5-in. 
intermediate rolls, weighing approximately 300 Ib. each, 


roll, weighing 


and a top roll of the same dimensions and weight as the 
Two of these old-time stacks are still run- 
ning Ansonia, Conn. The rolls 
of the old days were turned with flat-nosed tools as ac- 


bottom roll. 
within a few miles of 
curately as possible and then finished by means of a pol- 
ishing clamp and emery, in the same manner that shaft- 
ing Is sometimes finished at present. 


A Cement Core Box 
By Donatp A. HAmMPpson 
In building a certain device, one of the parts to be 
This 


cylinder was made of cast iron and is cored out as shown 


made was the flanged cylinder shown in Fig. 1. 
by the dotted lines. 

As only one piece was required, pattern cost was kept 
toa minimum. The pattern itself was simple to make, 
being turned up from a solid block with two core prints 
integral at the ends, and then smoothed off and shellacked 
It was not even split. 

The core box presented more difficulties and promised 
to be a costly affair until one of the pattern makers sug- 
gested the scheme shown in Fig. 2. 
A block of wood the leneth of the pattern and prints 
was cut out and put in the lathe; a template of the exact 
contour of the core and prints was cut from cardboard, 











NiAr 
Mia. 1. The Castr- hig. 2.) SrerTion or Cont 
ING Box 
and the block was turned to size and shape. Then thi 


DON This shell 


was nearly filled with a stiff mixture of portland cement, 


outside shell of the core was built up. 


In Which the turned block was laid, pressed down, and 
partially rotated. After having hardened thoroughly, the 
cement was smoothed off. The top Was then leveled to an 
exact center and shellacked, thus completing the job for 
the foundry. This core box was Inexpensive and simple 


of construction, 
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Making Steel Door Parts with the 
Oxyacetylene Torch 


By Rospertr MAwson 


s VNOPSIS In lhe manufacture of door sashes and position and six welds are made o the front and = six 
panels, which are usually of light steel construction, the on the rear. The se are indicated at A The sheets use 
oxryacetyle ne tore h is filling amuch fe fi need, Parts pro- are No. 20 gave. By the care! se Oot a small tip ! 
duced by this method are stronger than the former wooder the welding torch, the door welds may be made without 
construc tion and have a h iah-« ASS finish. An ( ram ple Warping. This, howeve r. Is lara ly ao matter of experrenc 


of the possthilities oT the art, fl panel 15 tt. in li noth ana whi ly Is varned 1yy the we Lele rasa re sult ot continuous 


only 16 in. in width. whic h was fabricated SUCCE ssfully, is care and eX perime nt 


described and illustrated. Fig. 3 shows one of the doors, simi 


lar to that in the pre 

"98 ious illustration, after completi« Che door is 84 in. 
The use of the oxyacetylene torch in the manufacture height and 34 in. in width. When the joints have beet 
of steel doors and door parts has developed rapidly dur welded, the rough surfaces are either ground or filed, 
after which the door is finished to suit requirements. This 


ing the past few months. Formerly, this tool was used in 
one is stained and grained as mahogany 


an emergency when other methods could not be utilized 


with commercial success; but now, steel door parts may Makinc a Moupixe Fraw 
e Ss <u ras ace ne-macde. 
well be poken of 8 OX) wetvlene-made A soci Caste ter alam: Waitt oe Yt exec 
One of the users of the oxyacetylene torch on this class ' , = 
: : 3 : welding, may ” seCTL IN iv ! | © steel Strips are first 
of manufacture is the Dahlstrom Metallic Door Co., ‘ pow : 
= cut to their correct teneths arm the pinced mn POSsttLor 
Jamestown, N. Y., and some of its products are here © 
7 . or the desired) part. hi size of Tin rame is 600. 1n. 
attaiialtnmntans :; :, height and 24 im. in width. 1 manufacturing this part 
A transom sash made ny the welding method is shown fourteen welds are made at A. The steel is No. 18 rac 
in Fig. 1. The thickness of stock is No. 18 gage, and after rer ' 
} | } \ part olf a door trim used at mn) ele ator is shown 
» parts have bee , ‘Te ‘neths ‘vy are ~ oon ' 
the part logy e been cut to t Me correct length the) ir’ Sie & Wis ie ceeds. of Ma. 08 ccem feel celled ts ber 
welded. To make this part eight welds are required, as , , : —_ 
TI the f V hed 1b: a a section Oo in. in width and | in. in depth. The joint 
at A. » SIZe shed sash is : y — 
it A ie size OF the tinishe 11s 14x54 1n are welded after the parts have been cut to the correct 
WrebLpED Doors lengths. One of the welded mite joints may be seen at A 


A door which has been built up by the welding method WeLpIng Door Frames 
is shown in Fie. 2.) After the elements have been cut The method used for welding the door frames. or trim 


and formed to the correct contours they are placed mn is illustrated in Fie. 6. After the clements used to mak: 























Fic. 1. Wetpep Transom Sastt Fig. 2. A Wenpen Dov i \ Finisiep Door 
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Fia. 4. EXAMPLES OF WELDED FRAMES ia. 


the frame have been cut to their correct lengths, they are 
placed on the fixture. ‘This is made with stop surfaces, so 
that when the corners are brought together the sides will 
be at right angles. The sides are fastened with clamps 


and the joint welded. Another part of the frame is then 


placed in position and the operation repeated until all the 
welding has been performed. The workman shown is 
making a miter joint. 

A door panel, which Was made 1y\ taking the formed 
sheets and, after cutting to length, welding along the 
miter joints, is shown in Fig. 7. In making this part 
eight seams are welded at A, four on each side, and after 
the joints have heen smoothed, the panel is read for 


finishing In any desired stvle. 
A Lone PANE! 


A possibility ol the welding art on this class of work Is 
indicated in Fig. 8. This is a partition panel, 15 ft. in 


length and 16 in. in width. In the manufacture of this 


part ten welds are used, those in the corners being 


Fie. 6. Wertpinac A Door FRAME 














Fic. 10. WrLDED 
STEEL Door 


hig. 9. WerLpep 
WALL CABINET 
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Fig. 7 A Wetoen Door Pawet 


mitered, the others vertical. The parts comprising this 
panel were welded as shown, and due to the experience 
gained by the operator, the panel was produced without 
appreciable warping, that which did appear being easily 
COTTE ted. 

\ welded wall cabinet is shown in Fig. 9. This part 
is 271 in. in height by 214% in. in width. It carries a 
mirror in the door 20x14 in., and has two glass shelves 
and an inside locker. All the joints, miter and straight, 
for making this cabinet were of the oxyacetylene type. 


WELDED SteEL Doors 


A steel door used for cold storage rooms and refriger 
ators, the joints of which were made by the oxyacetylene 
method, is shown in Fie. 10. 

This method of making such a part is of great advan- 


lage, as it provides a door which is fireproof, strong, and 


Ria. 8. A Long Panet Mave spy WeipIne 


diso heat mm appearance. The hiwh- lass finish it Is pos- 
sible to have on parts manufactured by this method can 
be seen from this and the other completed parts shown. 

The apparatus used for making these parts was sup- 
plied by the Davis-Bournonville Co. 


In many cases as a grinding wheel wears down, the 
speed of the wheel is allowed to diminish. When this is 


the case the grain depth of cut will be increased on account 
of the diminished wheel speed, as well as because of the 


smaller wheel 


The determination of the correct annealing temperature 
ot chain depends upon its carbon content. Standard tem- 


peratures as thus determined are as follows 


Annealing Temperature, 
Degrees 


Range of Carbon Content, 
er Cent 


Less than 0.12 S75 to 925 C. (1607-1697 F.) 
0.12 to 0.29 S40 to STO C. (1544-1598 FL) 
0.30 to 0.49 S15 to $40 C. (1499-1544 FL) 
0.50 to 1.00 790 to 815 C. (1354-1499 F.) 
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Large Tooth-Rounding Machine 


Wau. ©. Srrauss 


S) VOPSIS The rapid develo] Cn ol hiig constant itiotis to rotate the yo! { ! fis foo thre oven t 
speed drive in machine-tool practice, involving siidind ‘ The tow ‘ — ¢ t tiv j \ 
gear chandes for speeds and feeds, lids necesstlatled round ’ ro renerater wrve ears 7 ate t ait ‘ 
ing the teeth of all gears meshing by sliding enqagement, train, wil ! hal red tion of LO to | betwee the beve 
ly eliminate clash as far as practicable. The introduction rear shaft and the wor “)) eC, 1 ‘ i! , 
of sliding gears of larger dimensions into the construction rear ana pinion Ihis nsures a smooth. cas a ve. close 
of Le Blond hed y-duly gear-d rive lathes and wil lers he rear centers belmng mainta an ww ¢ ! its 
cessitaled building a tooth-chamfering machine conside) much as possible. To remove at { ' 
ably large r and aiond differs nl fines from any previous pig veal} wis i bra ( The ora (| ~ draw tf T 
machine. des | tensi Vi i | | | 

~ hea STK or spindle rei i pte rom the hae te 

The essentials of the large tooth-rounding machine are: stock of a 19-in. heavy-duty lathe 
A means for rotating the work with relation to the num st 
Tie Heapsroct 


ber of teeth, speed changes being provided by a stepped 


cone; a power-driven cam for reciprocating the tool slide, ‘he alloy-steel spindle fits rect nto the chilled 
with change-gear combinations for varying the numbers wearing pedestals of the main castin; ts main journa 
of teeth, and an adjustable sector arm to regulate the are hardened and ground, a ormed } IPCssit ® hard 
movement for different pute hes. ened tool-steel bush over the spindle, being finish-gron 
The machine will chamfer gears up to 25 in. diameter, OSITION This makes a bearing that will run ind 
which can be mounted on mandrels up to +4 tn. long. nitely with a minimum of attention 
The overhead work consists of a drum for driving the cut rhe spindle nose is threaded to receive an ordinat 
ter spindle and an ordinary countershaft for driving the chuck for chucking cluster gears 1 tevral with the 
work spindle and actuating mechanism. shaft and having no holes thre the It has a B. & 
The initial drive is to a four-stepped cone. The pul S. No. 12 standard taper to receiv wndrels on which 
ley shaft carries a pair of spiral gears, with a ratio of 12 ster and ordinary gears ma t By meas 
to 1, continuously immersed in oil. This shaft drives the of change-gear combinations the spindle and work are 
work spindle and also the cam with change-gear comb otated in relation to the 1 ments of the tooth slides, 
" Ch the RB. E. Le Btend Machine Teel Go. Glactanati OVCFINE a range of eet n 10 to TIs Phe change 
Ohio vears can be supplemented th others to cover a lare 
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range. The micrometer-adjusting device B permits of a 
ninute radial setting of the work in relation to the cut 
ter, enabling the operator to quickly set the gear tooth to 
After adjusting. 


drawn up firmly with a clamp bolt 


the eutter before starting to chamfer. 


the 


The main driving rear is mounted loosely on the spindle, 


mechanism 1s 
and the entire spindle and work-carrying arbor are moved 
in relation to the driving-gear train by the adjustment 
screws, and after adjustment, locked rigidly to the spin 
dle by the quadrant clamp bolt. 


The tailstock called for no special construction, and a 

















Fic, 2. inp WorK 


CUTTERS 


standard 19-11 tailstock from oa lathe was 


raised and serves the purpose admirably. 


neavy-cuty 


disk cam, with an evel 


\n ordinary 


nerement of rise and drop and with a total movemen 


singe ported 


of U% in. is used. The cam is hardened and ground, and 


| 


acts on a hardened-stee! cam roller supported in the sector 
arm. The cam imparts motion to the sector lever, which 
has a fixed fulcrum and an adjustable arm. This arm is 
vraduated for the positioning ol the connecting-rods to 
revulate the movement of the tool slide for various pit hes, 
producing a fixed curvature or chamfer on the tooth for 
all gears of the same pit h. An intermediate rocker arm, 
with arms of equal length, carries another connecting 
rod, which transmits the cam movement to the tool slide. 
A spring serves to keep a constant control between the 
cam and the roller and to return the carriage against the 


low side of the cam. 


Tue Toon Suipe 


The tool slide provides movements tor setting at right 
angles to and in line with the work spindle, as well as per 
the through a 
The leneth ol 
provided to enable the operator to set the carriage to suit 


swivel horizontal 


the 


mitting tool block to 


plane, movement along the bed is 


} ] 
and is clamped 


its mandrel, 
slot 


the positioning of work on 


to the connecting-rod through a long in the apron. 
The carriage is moved rapidly along the bed by means of 
the crank (, through a pinion on the stud J, which can 
be withdrawn from the rack so that the crank C does not 
rotate with the movement of the carriage. After the ear- 
ve has been set and clamped tu the operating link, it 
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can still be moved through anv horizontal plane, and the 


head swiveled to present the proper angle of the cutter 
to the work. 

The carriage is of standard pattern, with a broad, deep 
bridge, ta sing its bearing on the front shear of the bed. 
The front shear is the result of a combination of angles, 
viving a total included angle of 95 deg., a top angle of 20 
from the horizontal, and a nearly vertical plane to 


deg, 


absorb the tool pressures, The rear hearing is flat, the 
entire guiding action taking place on the front shear. 
The hear 
ng surface is distributed over three planes, in which the 
The tool 


~lide is mounted ona broad dovetail, and is set for differ- 


(iibs provide adjustment for wear at all points. 


wear must be relative to maintain alignment. 
ent diameters of work by means of the regular cross-feed 
The slide that carries the 
tool head is mounted on top of the regular cross-slide with 


screw and a graduated dial. 


a dovetail bearing and screw adjustment, providing 


movement parallel with the work spindle for finer adjust- 
ments than are obtained through the carriage movement. 
Both sides are fitted with taper gibs to adjust for wear. 


The Currer Heap 


itter head, to the cutter spindle, is mounted 


KEVOCE 


Time for 


Time per Tooth 60-T Gear 


Pite! No. of Cuts Material (Minutes) (Minutes) 
| (‘ast iron or steel 0.161 9.66 
6-S (Stub) Nickel-steel 0.05 3.00 
6 l Nickel-steel 0.07 12°0 
§ Nickel-steel 0.03 1.0 

TIME NECESSARY TO CHAMFER GEAR TEETH 


ona graduated swivel and rheac drum 


driven from an ov 


to a flanged pulley between bearings. 


Phe 


drawing up 


The spindle is made of ground nickel-steel. front 


journal is tapered and is adjusted by the 


spindle into its bearing. The rear journal is straight, and 


runs in a bronze box tapered outside and split laterally; 


t is drawn up, adjusting for wear by a locknut on the 


end. Front and rear boxes are of bronze with dust caps 
and hardened ground thrust collars. 


The pulley Is keved to the spindle and contined hetwee! 
it is given variable speeds for different mate- 
the The 


Fig. 2 are held in spring collets and operated by a draw- 


shoulders: 


rials through countershaft. cutters shown 11 


in holt passing through the spindle. A chip pan and a 
veared rotary oil pump with a distributing pipe permit 
flooding the work with lubricant when desired. 


An the 


hamtered can be 


idea of rate of speed at which gear teeth are 


had from the accompanying table. 


% 
Dies for Mass Production 


The method deseribed applies espec lally to making dies 
n large quantities for articles of thin stock, where thi 
dies wear out rapidly and frequent renewals are necessary. 
The punch and die are made up in the usual way. A 
piece of Brown & Sharpe cround stock of suitable thick 


and 


the same size outside as the die face has the same 
After the 


this prece is held in propel 


Hess 


dowel and screw clearance holes put in it. 
die is hardened and ground, 
relation to the dowels while the die outline is scribed off 
the the die. It is 


yrroached or sheared with the punch. 


from back of then worked out and 


After easing, hard- 
ening and drawing, it is kept as a master for shearing in 
from which other working dies can be 


It is pointed out by Donald Baker that in this 


other punches, 
made, 


Wavy one can always vet interchangeable work. 
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The Balance of Revolving Bodies--I 


SY) VOPSIS 7 ( ) INCal ate | vn er ‘ onstruction, a t "n « . 


l ~ ere To mMadersts 
j / . j if j ‘ , 
sub iee 0 precision wmliancing ya a voloule yD p . ness parall ry 3 inenna 
j . " j . . 
0 lwo mishMences, 1... / sfedan } pie nal ; peed ( a) mrisol vit te. oteoy | ‘ fhrpprry 
ite, / iis article HISCUSSOS ‘ Or elmee) } a ‘ TThle t ipproa es ft ; oret , ea ' 
ftSAS ina ut PU Hes 4 ett? l I ss 1¢1] asthe 1 Cust y | ar 4 tii . 
ance: free and constraine rotation F rilica S) a tlons., especial] thy Peng ng and the wcurad ol lysa 
en an Una f f ‘ aid ( requ t wT 1 t! ‘ Tee ssilple annot 
fhe forces CoO ro j / ; ; ; ‘ \ t ter 
rlies lhe corres } nha ne } viRG 
, Six} RTOS oOrM 
aor batancingd, Ty Pr xted Pagphinie } cli plo 
? pulse is apples i tHe per / }} fie resistane e Tertius 1 (tisk abd lone ? are not satistactor 
? j t " , | j 
sine to loa ! esha ( rn re / ) ~ ‘ ‘ ‘ cle ‘ x eton torn 
Lhe fly riobility of f Shiai l wius rile sat ) reser ( ‘ nve The spp roperties as eoaurds balanciune. but 
maintenance oT fhie reveOTSe Con } ly SU CUNOS ! requenttl ado not suvvest thy terms under wht 
fhe qreal r the eccentricity of f enter of gravi } they are Classiiied | . aw revorvil sprder, IlkKe Tih 
ratio lo the ‘ Mmihing shart. é / ‘ nis ¢ } yratte vil tive ri? " ‘ od | Is fe) 
| ; 
j rT, V4 } re “Cre ; afi j \ ; t resent pu 1hwose iss ‘ is i 7 ‘ ~ | ill t ‘ 
ins but two are removed, as ». this still remains 
ay f het the hal es :, — _ T sai “tail = ‘ 
1 Tact that 1 MLA 0) revo he MxTTCS Ls 0 lt mw term us Ve vm applies On miro enn \ 


adequately treated in textbooks on analytical mecha : ills “Ld, connected by a pair o t arnis Littl 


r machine design is the excuse for its discussion her s such a construction suggests lis ie Toned 
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Ia ts which al Wel KHOW i ( I itie I ! ! | 1 I ! ( parari 


ommonly understood will be e Ciscussio ; 0 erabl omnD: ; e diay 
] 


order to supply a stable Toundath roother tacts a ( l cre of revolut 
planations vViich are not com 0” , ( it The term long rut t ( tretched to metlud 
| ( \ ure aur iro " ! the extreme case 
" aps, a uO { uit. +o wht 
\ dis < AN 4) i? ~ 
‘ tT suyvesting a rum, neverthet is The sani 
Istinetions e first bet the s odlies 1 ' 
alances These ill inte vO sae hiv 
( better han ur ill t ! SKS ind “lor arulis ‘ DING ) tt NENG ) \ 
ilthough, as will soon be seen, t mes leave ee iat tabi, 
« desired. , , alance they nee wher 
' 
Ideally and theoretically, a thin « s one of i 4 e iter a i ae 
Testa thr ness, DUT, nee su tM es are not user ae : , ota lal : , ay 
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Assume a thin, circular disk having its centers of rota- 
ig. 5. If 


the disk has been turned in a lathe, its centers of rotation 


tion, of figure and of gravity coincident at A, 


and of figure necessarily coincide, and, if the material is 
of uniform density, its center of gravity also. If mounted 
on a shaft and in frictionless bearings, the disk will re 
main at rest in any position in which it may be placed 

that is, be rotated about thr 


common center, it will have no tendency to vibrate—that 


in standing balance—and if 


is, be in running balance. 


Let a weight be attached to one edge at C, Fig. 6, 
displacing the center of gravity from the other centers to 
the point B. When at rest, the center of gravity will 


tend to sink to the lowest possible position and, when in 
rotation, Vibrations will be set up, the disk being in both 
standing and running unbalance. It is important. to 
that, 


due to entirely 


vO together, 


™. 
The standing 


while these actions 
dilferent 


unbalance is due to gravity while the running unbalance 


note right here 


they are forces. 


due te centrifugal force. True, in this case, the corre 
tion of one corrects the other, but a clear understanding 
of the point is imperative, because, as will be seen when 
long drums are taken up, it is then no longer true, so 
far from true, in fact, that standing unbalance may be, 
corrected with the effect of making the run 


better 


wnd often is, 


ine unbalance worse instead of 


VMeriiops OF OBTAINING STANDING BALANCE 


the correction of 


standing unbalance corrects the running unbalance also, 


Since, in the case of a thin disk, 
the common balancing parallels answer for balancing such 
thin disks. The sinking of the center of gravity to its low- 
est possible position locates it radially and, by trial weights 
attached Opposite to it, the required correction is deter- 
mined. While such balancing parallels are correct In 
principle, they are not very sensitive and for many parts 
at high speed a sufficiently accurate balance cannot be 
obtained by their use. The reason for this is not far to 
mounted 


the 


seck. Assume a heavy piece, as a flywheel, Fig. 7, 
on such a pair of parallels. The displacement of 
center of gravity ('g is slight and the moment tending 
to turn the heavy lly is hence small, even in the po 


the dotted are, it be- 


sition shown, and, as indicated by 


comes progressively smaller and approaches zero as the 


center of gravity sinks. Even rolling friction is appre 
clable, and hence the center of gravity does not. sink 
quite to its lowest position and its radial location ts 


hot exactly marked. Moreover, as trial weights are added 
and correct balance is approached, this condition is ac- 
centuated. When, finally, the difference between the trial 
weight and the remaining unbalance is not able to over 
come the rolling friction, no further progress is possible 
either as regards the amount or the location of the com- 
pensating weight. 

The balancing cones, Fig. 8, while less used, are superior 
to the parallels. The cones enter the bored hub of the 


piece to be balanced and are suspended by a universal 


rolling support at A. The body is brought to a horizontal 
position by trial weights and is balanced by attaching these 
weights or by removing an equal amount of metal diamet 
rically opposite. The lever arm, by which the center o 
at its full radius, the ap- 


A highly 


refined elaboration of the principle of this apparatus will 


gravity (yg acts, being alway) 
paratus is more sensitive than the parallels. 


he shown later 


MAC 
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HINIST 
Tur Errect oF SPEED 

The next point to be discussed is the effect of speed 
With one real and another apparent exception, a body 
in balance at one speed is in balance at all speeds. 

True running balance is due to the fact that each ele- 
mentary particle ofa revolving balanced body has a syili- 
metrically placed mate on the opposite side of the center 
and hence the elementary centrifugal force venerated Iy\ 
the former is neutralized by an equal elementary centrifu- 
gal force generated by the latter. Since this is true of 
every particle in the body, it follows that all the ele- 
centrifugal are neutralized, the final 
Now this condition is independent 
A change of speed changes all the elemen- 


mentary forces 
resultant being zero. 
of the spec al. 
tary forces alike, and if they are in balance at one speed, 
they must be in balance at all others with, however, tli 
Proviso that the body does not change its form because of 
the stresses set up by the centrifugal forces of its various 
parts. C. Il. Norton that four-throw 
automobile crankshafts, when unsupported at the center, 


has «discovered 
will spring as much as 4), In. at speeds that are common, 
and hence show unbalance at high speeds and balance at 
low. Such action is not, however, ar exception to the law. 
s the fact that unbalanced bodies vibrate more vio 


nor 
lently as the speed is increased, 

Tue CriricaL SPEEDS 

The real exception to the law is this: There is a cer 

tain critical speed at which an unbalanced body revolves as 

This 


observation, is the most curious and obscure 


though balanced. action, which is conclusively 
proven yy 
property of revolving bodies. 

The truth of this law and the character of its exception 
should be firmly grasped because of a Very general—almost 
universal—impression to the contrary. 

It is very commonly believed by those who are other 
wise well informed, that a body must be balanced for thi 
speed at which it is to run, whereas, the fact is that if it is 
balanced at any speed, except the critical speed, it will 


be balanced at all others. 


A Fannacy EXPLAINED 


The very general impression that bodies must be bal- 
anced at the speeds at which they are to run, while un- 
founded, has an excuse for being. Everyday shop ex- 
perience shows tha. an emery wheel which, at its working 
speed, runs quietly, will, if the belt be thrown off, vibrat: 
markedly and even violently at some speed through which 
it passes as it slows down, this being apparently a case ol 
a body which is in balance at one speed and out of balance 
at another. 

Before explaining the action it should be observed that 
this is not the critical speed mentioned above, but a second 
At the first such speed, the behavior of an 
better 
second, the behavior of a (supposedly) balanced body ts 
worse than The the first 


while that of the second is plain, 


critical speed, 


unbalanced body is than normal, while, at the 


normal. cause of is obscure, 

The case of the emery wheel is one of synchronism. 
Its support, or frame, like all elastic bodies (for example, a 
tuning fork) has a defined natural time of vibration. 
The speed at which the violent vibration of the wheel 
takes place is that at which its revolutions agree in time, 
this natural vibration time of the 


or svnehrenize, with 
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the basis there is for the prevailing belief that bod 
must be balanced at the speeds at w they are 0 | 
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CovVery, 


eh speeds (that above thre 


Is reversed, the liv 


tation at such speeds, as it does in free rotation at all 


speeds, while the lag, 


becomes a lead.+ This action has long been known, 

the conditions under which it is possible, but I a 
wware of any satisiving explanation of the reason for the 
reversal by which the heavy side, which is high at 
speeds, becomes low at high speeds The two phenomena 
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Observation further shows that at sufficiently 
critical speed) the action 


ht side running high in constrained ro- 
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rotating under the conditions of Fig. 13 change itself te 
lt? 

Contemplation of Fig. 
the opposite tendency, for the higher the speed, th 
vreater the centrifugal force and the more the shaft should 
deflect Fig. 
tendency for the direction of flexure to invert itself to 
the condition ie. 14 at the critical, or any other, 
speed. While, then, we are now in position to understand 
why the light side should continue to run high, provided 


the conditions of Fig. 
13 would lead one to expect 


in the direction of 13, with no discoverable 


not 
of 


low 


it were once placed in that position when running at a 








lav and reve rsal are apparently connected, the former 
the cause of the latter <ullicientlhs hieh speed, we have found ho explanation ol 
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REE AND CONSTRAINED ROTATION 
( R 
Before explaining the phenomena—so far as they can ty the manner in which it gets into that position nor have we 
explained— it is necessary to show the conditions under found any forces at work tending to place it there. 
vhiecl c( = ined body rotate W } ~ o| side . 
ee — an ' mo lie M id EX PI ANATION OF THLE ACTION 
— The reversal is due to the lag and it takes pla wher 
Tie Ligier Sipe Ties the lag equals 90 dee. The cause of the lag must, there 
Assuming the shaft to be sufficiently flexible and the = "CT first be explained. It is due to resistance te rota 
speed suf] sonth hieh. it is clear that wuld the system be tion which is felt by all rotating parts of actual mechan- 
placed in the position Fie. Tt, th ntrifueal fore ism. There are two fundamentally different conditions 
alt (I * POS Oll GO cy. tht cell i val force : . 
to be noted, first that of a bad driven from the centet 


resistance of the shaft would be 


and the elastl 


opposite directions and hence would balance. the leht ) ns, Sect 
1 ture of an electric generator, and second a body driven at 
side being the high side. What, however, is the explana- pe a - 
: aa , the periphery and experiencing resistance j » center 
tion of the change of positior Whv should a hod « periphery and experiencing resistat it the center, 
as the armature of an electric motor. 
*The first publication of it to come inder my eve was Consider the system of Fic. 13. redrawing it in plan “as 
n an article by . R. Douglass, published in the \mericat ’ - , . ‘ . . 
Machinist” for Feb. 2 1906 It is interesting to know that in Fig. 15, and consider the effect of the resistance of 
it was this article that directed the attention of C. H. Norton i le ! _* , es wan 3 ee . —=— 
to the subject and ultimately led to the desien of his balan lh air while h = always pres nt, even il we have ho other, 
ing machine The centers of rotation, of figure and of evTravity are 
The action, as is well known, is utilized in the De Lava! ; , . ’ a 
steam turbine in which, by the use of a flexible shaft, the indi ated as before hy the letters C'r, CF and C's, while the 
critical speed is brought below the operating speed of the : : . & 
arm of the elongated crank, due to the spring of the shaft 


turbine 


exerted in 


and experiencing resistance at the periphery, as the arma 
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is shown by the heavy line from C, to U The direction ust be adequate to produce the result and it is also o 
of rotation being that of the arrow, the resistance of ous that the speed and the flexibility of the shaft must 
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Fig. 2 


The finishing tool J is mounted on a spindl A 


carriage. 


passing through the body of the fixture and controlled by 


a wedgelike cam L, operated by a cam M, Fig. 1, and re 





At J is the roughing tool which travels with the 
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stops the cutting-off slide advances to cut off the ring, 
and the finish-turning tool traverses across the face of the 
ring next to the one being eut off. 

Except for bolting the work to the faceplate, the ma- 

















er RON’ VIEW oO} 
turned ) thre spring s | Om t! ! 
Ishiing tool is intermittent: wera t tire 
ame time as the roughing tool. The cart tra rs¢ 
bY the screw NV, Fie. 1, working 11 e nut O. This nut 
is split and hinged so that it can rea me opened al 
thrown out of engagement with the screw when the cal 
riage has to be run back to start on a new pot Phe oper 
ation of the screw \ - by means of gearing controlled by 
the cam P. 

OPERATION © rie Ma ~ 

The operation of the machine is as follows: \ pot Is 
holted to the 1 ee eplate ana The thachine stlarte (i. The m1 

ey head, being in advance of the other tools, ters t 
head for a certain distance and bores tl { 11 
time the macnn ron through at 
operations, but no wo s don outside of 1 r 
After several eveles the "> yr head advances 
rough-turning tool, whi s set Tl pon thead t 
finisher, turns the outstce Tha 
time vo through the eveles of therr moveme ict ent 
the work ohe alter the other a t provresses, 

When the last of the tools, the nal tinr-« 

us taken tts irst ¢ - the sx Us 4 Operations Is as to 
lows: The lead serew is caused to rn, advancing thr 
irriage the width of a single ring: t wring tool a 
rough-turning tools operat ( t= 7) tiie 
casting, 

The finish-turning tool is located the first groo 


n the pot, and as the carriage advances the spu dle ca 


rving the finish-turning tool is withdrawn at the sam 
rate of speed ; Its position with relation to the work, ther 
fore, is stationary in the groove whit h the second cutting 
off tool has just made and which the final cutting-olT tool 
ave stops. When the carriage 


enters as soon as the carriag 
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Weeks, and thre 


Ring TurRNER 











Ria. 2. Enp View or Ring Turner 
ine is entirely automatic. The output is about fifty- 
e 9l4-1n. rings in 10 hours. 
Che tools are made o high speed steel and vive very 


The tools otten hold up for two 


turning tools, which are 


horing 


more fragile, for 
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actors in Hardening Tool Steel 
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service. The differences quenching rates may well a +, optene ; 
count for different results from the same steel in differ ediat after hardening. t ut P 
ent shops, or in the same shop due to ¢ hange of oil used ave been it ait 
HARDNESS AS AFFECTED BY MAss \s previous SHO’ q re 
Let thi iraenil 1 tu O00 ’ 
It has been known for some time that ditferent masse exicts in the aeiee Fe 
Ol the same material on belnye quel hed incl r like he rm) . ” wey on be | 
tions gave varving physical properties, but it es only wit ' o | er-eutectoie 0.90 carbo 
n recent years that the qual titative effect has been meas that up to O90 ss ‘ ! t \ 
ured. The authors give below a few results, which, al hule = ae ret ; 
though obtained several years ago, are printed for the the matrix. The draw af the | | " , 
first time. sailiain Mis Deeaiie ‘iia sils: ali ! ap ee 
Test pieces 4 in. long were made from the same ingot ture mecreases there are . ae 
in sizes Increasing Ye in. m both breadth and tl "1 tween mart P : ii ia tite. the 
The smallest was %g In. square ! the largest 51, te, and all warlite 
square. Three ingots of different type analys a beiiinanix Wieiem trie eucbiidiues a ais 
chosen and a series of test prec raat rom en , , re : , sled aa 
test pieces were heated in a semi-muflle furnace t , a 
stant temperature or ea t ‘ ’ teria ‘ ; 
ana the By ( i] PSs ext , vel - on : ; . 4 
then draw oO H00 « | ’ itt it nd Bri — . 

” wees e tem 
again take! mia thy reheat to »200 dee. | » salt a Hi Ont “ | “@” 
bath and Brinell hardness test iim cot soand A. 8 
are graphically shown, Brin ness plotted agains J | | ae hy | 
test-plece siz (Figs. 15 to 18. i ive en ped i ve . ; be edie _— age 

It will be noted that the smaller the sample t re mhige io ohn il a 
the figure of hardness, oat ued the eneailar « ’ 
Tiohs are ooled Wit vreater rap ‘ than the arver. a — 
hence more lardhess is develope e same av , ‘ ‘ ‘ 
are at work in tool steel. The lat the mass the sma - a nat pe 
ditions. we 
Benedicks has shown that for steel of constant mia , , ' 
the higher the temperature the greater the rate of Coo act o rea , 
ing. Two of his results will be sullicient to cite , — a, ven 3 
Weight Sp Q } I ( * Live fects 
oy — “ eater the , 
12 S4 + 4 : 
12 71) rhe = the effact o sala 
These resuits co rm our experience that order to | »to 1d Lynam 
produce the same amount 0 ardness Ih a sina md a m . re show Of cal ! ¢ 
lara section, If Is necessary to heat tie larger section quare, quenche 1? GO: draw 
hotter than the smaller. A commercial application of this ‘® !790, a Brinell Dy att ite tien ts 
phenomeno! will perhaps be interesting. The authors wer Ha ess is 6] The piece 3 , quare. quen oa) ov 
recently confronted with the problem of finding out the b LU iW 00 ‘ | Brinel 18:3 
correct temperature for hardening tools made from the rease ard sinh ean 
same steel in sizes varying fron ~ in. diametet to 34 1) Mhalln states that two ' tre present 
diameter. The temperature-size curve shown was fina ed ste (a) thos oceu tank a — 
adopted (Fig. 19). In other words, a j.-in. round will oss-section, Whi ardens throughout: (b) those | 
harden at 1595 deg. F.. while a %1-1n. round bar shoul ] I steel « la el 0 tion duet nequa Ty 
be heated to 1450 deg. F.—a difference of 55 dew. F. Olume ol the irtace al tt hve rst ol these 
yoccurs In steel of larger Cross-st t to the wreat 
Time AND DEGREE OF DRAWING TEMPER nat dates on thee tnrten: i als ) oak 
After the hardening operation has heen safely per ( those Ww h hecon rt (b) those wl he 
formed, the next Important step ts that of drawl! the come longer « ort The tw Nea sce re 
temper. This operation Is ecessaryv for two important not sharpl ( cle ae the ~~ 
reasons : demarcation is about 0.90 ee whicl 
(a) The relieving of abnor t! engthel nerease { ( 1 ind width mav also 
auick contraction or expansion asionally be observed a Seles saidall seniiiaee 
(b) The breaking down of the extreme ‘ 7 he wal Pita re wt s a . wt , sae 
structure of the quenched steel 
Wi I C eXamiiher l ore j oy} t bast opel 
The authors have seen expensive tools such as broachies, ansts siecle os leeathes 
dies, ete., actually burst and fly apart due to the fact that The tendency of steel is to becor clenh ter vepeatel 
the strains set up in hardening were not relieved by draw quenchings. Law, working wit tien heen al til 
ing the temper soon enough alter thi hardening opera steel Myxlorty i quenene t 550 times and at the 
{ { ve round in cro 


tion. If this paper can impress upon its readers the abso end of < 
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ion. The ratio of length 
s14,: 1% to less than 2: 1. 
vation by Mr. Law was that the steel did not lose carbon 


; 


to diameter had changed trom 
An equally interesting obser 


or change In any way in composition, 


CLANGES OF SUAPE IN A Round Bar 


Professor Hlowe has this to say in explanation of the 
change in shape which results in hardening a round bar: 
becomes rigid, its «i 
the still com 
The resistance 


“The exterior first cools, contracts, 


mensions being determined by the size of 
paratively hot, expanded, mobile interior, 

of the interior to the return of the exterior to the dimen 
sions it had before heating acts on that exterior precisely 
as a tensile stress on a body at constant temperature. If 
very powerful, it strains it beyond its elastic limit, it takes 
The 


the outer lavers, 


a permanent set, is permanently distended. stress 
the 


cTack, 


ultimate strength of 
the 


CX eed 
then 
continues to 


nia 
hardening. The 
the 


lyre aks 1h) 


which piece 


interior contract: its adhesion to How 
rigid, distended exterior prevents Its own complete return 
It may, in its struggle to reach 


hut 


to its Initial dimensions. 
not enough 


a whole remains somewhat enlarged, and its Sper Ille ora 


them, somewhat the exterior, 


to elface the distention previously caused. 


COMLPTress 


pres e¢ as 


After the cooling has progressed slightly 
the still com- 


itv is lowered. 


and the outside has contracted more than 
paratively slow cooling and disproportionately distended 
interior, it Is no longer able to contain it and at the same 
time to preserve its original shape. It is, therefore, short 
ened and bulged, thus slightly approaching the spherical 
shape in which the minimum of exterior holds the maxi 
mum of interior; and this distortion is not wholly effaced 


I) the contraction of the interior.’ 


FURNACES AND Metritops or LLBEATING 


sail regarding the superiority ol vas 
The fuel used 


follow Ine 


heen 


Much 


furnaces over oil hurhnaces and rice versa, 


has 


is linmaterial for good practice sO long as the 


pornts are taken care of: 


(a) The furnace and hearth should b» of sutlicient size so 
is not to be affected materially in temperature by the in- 
troduction of the parts to be hardened 

(b) The furnace should heat at a uniform rate 

ic) The furnace should be of uniform temperature ove 
its entire hearth 

id) The furnace should be run under neutral, or reducing, 
conditions A good rough test for this is the introduction 
of a piece of wood or paper upon the hearth If the paper, 
or wood, burn, the atmosphere is oxidizing If they char, 
reducing or neutral 

(e) The temperature control must be it all times exact 
ind it must be possible of exact duplication on repetition 
work 


\ biacksmiuth’s tire under good handling 


but the difficulty ts the fact that for constant work it is 


Is salistactory 
too 
exacting on the operator and requires toO many manipu- 


lations to secure uniform and continuous results. 


IN CONCLUSION 


the factors which 


Wi hisave 
enter tnto the evervday operation of hardening tool steel 


endeavored to chumerate 


lt is the duty of the user of steel to study these influences 
and through study and experience to properly weigh th 
many problems presented in what is frequently considered 
a simple operation. The various factors are not always 
of equal importance and must be considered in connection 
with the size and. nature of the object being hardened and 


the duties expected of it after hardening. To expect uni 
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formly good and consistent results from a hardener whom 
vou have not provided with adequate or suitable equip- 
ment is unreasonable, \\ hen the question of eood equlp- 


ment in the way of furnace, quenching arrangements and 


media, }\ rometers, ete. has been satisfac torily taken car 
irdenel! still has rl nty of variables to contend 
beyond his control We 
the 
and desire upon the 


of, your 


with which are hope we ha 


made clear what soOnrie Ol Variables are and have C\ 


cited interest part of those re 


“Ohmic 
sponsible for hardening results to study them as they have 
Ph 


one and if we have presented 


not studied them before. hardener’s task is a difficult 


here any suvgvesTions of 


our efforts will not have beet 


yarn 


Wheel-Lathe with Eccentric- 
Operated Feed 
By kK. A, 


Th LN TON 


the large wheel lathes is operated 
the one shown has fitted 


from which, by means of the lever B and 


ir) | { 
he feed On most ol 


from above, but heen with an 


eccentric at vl. 





- % e 


IMAGE TS) at yy ase a 
- 9 Ie Se aie! 


: 








Wieet Larue with Eccentric-Operavarep FEED 


for both tool slices Is opel 


the feed 
only one journal could be turned at a 


Proper connecllons, 
ated. Formerly, 
turned at once as the tool slides 


the 


time, but now both are 


move together. exc pt tor lever and the eccentri 
arrangement, thr the same as 


The brace ¢ 
the feeding movement. 


principle ol operation is 
shaft D against 


usual. is used to steady the 


the spring of 
This device is used in the Louisvill 


WN Nashville RAR. 


Louisville, Ky. 


Shops, 
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HleadstocK and TailstocK A Compact Tool Cabinet 
Boring Fixture By D. O. Barrer 


By Kruan Viaui The tool cabinet in the illustration is hexagonal 
: . rv t Is a ‘ ~ yd ! | 
A rixture ol morine tative endisto ~ abil TALISTOCKS oO ; - ~~ 
‘ - = dry sick ~ road, j . 4 ire Dp hale | ic 
a radial drilling machine is shown. This is used in the ‘T ws 
: re : ‘ : tor e puri ! ) . Cs went ¢ 
shop ol the Mueller Mach ne Pool Co... Cincinnati. © ! ‘ ire Use 
‘ , F ely or dritis and taps, one cle ere also being hinges 


A tailstock is show) Nn position, and the tool 





boring bar is read or facing off the rear end t ‘Ex. ? 
: ; a t 
spindle Hpearine As ca Me se i “ xture is of the ie mT: — 
. . pat 
dependent tvpe: that ts. r Oring i! as two beg : 





u 


TMA 


Hy o} ony 
a oe eo ee 
4 > = 
, a 2 bee ee 


























i 1 1 0 1 l ’ ‘ Tk 
Lh, \ t " vot-ploat wit " 
il i wT 7 j Wil | olen 
Tr Theres he ex 0 tive len aie they Ileal ov bide td 
AM Mac# N T : * eiil 1 ( oor with cemel I. ho other flowy nests nine ber 
ised. Even when heavily loaded, this cabinet can be 
_— . . Turhes quite Custty It also rive an exceedingly leat i 
IleApsrock AND Tatusrock Boring Fixruryi 
unount of useful surface for the niall amount of floor 
- . . Space OM Liyole 
1h the diXture Itsell, so that it bore 1! revardiless of th : 
alignment of the driving spindle with the bar, to whi a , 
| Some New Uses for Friction 


it is coupled by a universal joi 
The work To ix bored aie Pilea first planed oll Tape 


the bottom and otherwise fitted. It is then bolted fast ' 

: , hy | \\Mi | Lloy \| 
to the fixture, its planed bottom fitting a part of 1 
ture which is made exactly like the wavs of a lathe Ix | recent eeded in a hurt eather plug, about 1. 
This vives the proper height at d alignment of the wo diameter and th in. thu Sor neces of belt we 
with reference to the bar guides. The places for t t square. glued and nailed together, but a snag appea 
lathe spindle bearings are bored out eXac tly as are th turning the ug The on ithe in the toolroom wa 
holes hor the tailsto K Spiele = ‘ holes for thy pack ! “e* a sta mstor row \ ! the eh Tt kK. thy end 


. ; . 
rear bea@rliligvs are al 


ut land BR. thors 


so bored o it, using thy ides show had ] ! “4 v rer preparatolr to cuttil 








the 
mm 
This 


centered and held the plug nicely, but would not give 


1 tried poten me the leather pilus wealblist the end ol 


rod, and then bringing the tail-spindle against It. 


enough driving power to enable me to turn the leather. 

I cut off a couple of short pieces of frietion tape, stuck 
them side by side upon the leather, paced the taped side 
found that 


in the lathe against the end of the rod, and 


the plug could be driven without further trouble. In fact, 
it required a pretty smart pull to remove the finished 
plug from the end of the rod. 

Since that time T have used pieces of tape with excel 
lent results when work gave trouble by slipping out of 
ehuck jaws. A bit of tape placed under each jaw wil! 
cause them to stick to the work in a most satisfactory wa 
Friction tape works equally well when placed between 
shaft and the hub of a slipping wooden pulley. Sand 
paper and emery cloth have been used in that manner for 
many ve but the friction tape does the work in a 
better way than either. 

Did you ever look at your watch in the dark with the 


‘ars, 


aid of a roll of friction tape? Just lay the watch down, 


pull off a strip of tape from the roll while holding it as 
closely as possible to the dial of the watch, and the static 
away 


discharge which takes place where the tears 


for vou to tel| the 


tape 
from the roll will give enough lieht 
time. But you must be very quick about it, for the light 


lasts only while the tape is heme foreibly torn from ihe 
roll, and it will not give light again if rewound and pulled 
olf a until if 


wound a long time ana avaln hecome firmly attached to 


second time—at least not has remained 


the roll. 
Possibly there is danver from this discharge 


Ma 


HhHeN pec ted 


Whell 


ing a leaky gas pipe not some mysterious fires have 
caused by this displav of electrical 


ree'a* dy 


energy 7 


Valve-WorkKing Tools 
The accompanying illustrations show some of the tools 
sed by the Arctie Ice Machinery Co., Canton, Ohio, 
machining valve bodies and parts. 
A type of tool used for horing out the holes and facing 
The cer 


lor 


the flanges in valve bodies is shown in Fie. 1. 
tral boring tool A may be replaced by either B or ¢ 


different-sized holes. The shanks of these boring tools are 


ceved to prevent turning, and the cutting part is chan 
neled to receive the ends of the fac ing blades £, A set 
screw is used to prevent the boring tools from fall 


out of the head when in use. Fig. 2 shows the method o1 








Fie. 1.) Vanve Toon wirrn Inver 


CUANGEABLE Boring Pitors 


a> t— 


\IETILOD o1 
BLADES Ol 
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backing the lacing tools better than the first illustration. 


Setscrews are carried in a disk collar on the shank, and 


these are used to set and hold the facing blades out as far 
as needed. Setscrews in the main body of the head lock the 
blades after they are set out far enough. 

Another Type ol tool is shown in Fie. 3. Here the fa 
blade ts instead of a set- 


addition to tool 


Ing hacked by a serew collar, 
screw. In the facing blade, a turning 
is carried at F’.) These tools are of sii form. easy to 
mnake and vive good s« 


Avoiding Splash im Gr 
By E. V. ALLEN 
\vel 


pressure is used 


IMG Sa 


} 1 
W Sods, Loutsville, IN 


under a on the erind 

















WIlLEELS 


wp WATER ON GRINDING 


Air 


ne and polishing wheels in the plow-polishing depart 


nent. Air and water are led to the wheels through pri yn 
ind hose at A. The spray is thrown on the wheels from 
the nozzles 2. This combination enables the workman to 


seep his work cool and clean without being himsel 
lrenched ly Tih usual flood oO water. as the force ol thy 
ir throws it away from. him \ comparatively small 
amount of the wate = founhd becessar 





Aworuern TYPE or 
Vauve Too 


Bar KING TIT 
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Electrical Tool Heating 


By Jounx A. Nosmot 


NS) NOPSTS 7 yplie i; 























/ | watlio? } | irs ( Tie } } a | } 1) ‘ ( resistalics ‘ 
nd of press and o er tools tor forn ( Mio / st/ te oO stan uy el wrarures | C MAKECTS PUDTISs! 
; ar watenais an aD eating / ( rad lh Su rt The Necessa ( a oO the des 
svaNCeS ALE escrt ’ t oils to ‘ es obtarabl 
am : < Susy When using wir 
} , . 
| i¢ hubndamelta ) clp ari | eal ( t an iz ‘ 1 ¢ ? ) mDprON 
minded owl act that eSIsty ( o the tlow tel three times as a ‘ tt 
if electreitv. thro vo a conductor vrenerates heat I) tel meoracure The reas t 1 il ! 
i. heating device for any purpose the parts should be a1 ted readily passes off v . lt ul ) 
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open to ilation, It is racth i mposstbilit 1 ol 1 It I I ‘ ‘ 0 I 
Insulate ( sO that no heat will vo to waste, but th dof wire at hand ; t ece to be heater 
li " nit to a small amour ( irger the wol eu, The iter the lation 
. e Tore rent require | t] vire n 
HE Corts , 
ernie ) thy pei 1 ry 1 1 | ry | 
| i ( mia e ot wire ft lls na heating col nr Ci ne 1 stirtace nHviel j rl rr i two “q ir’ 
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‘ll m TSsed the temperature is not to be raised ovel 300 


deg, Fy Lf it 


tw he heated to 600 deg, I, iT would be 
ot the 
As the area 


the diameter of the wire 


were 


account increase 


Metter TO Use 0.070 in. wire, Ol} 


in the current the wire Is required to carry. 


of the workihy surtace nay reases, 


certain limit. To heat a surface ol 


300 deo. F.. 


Increases, up to a 
%() square rie ay ~ To 2 diameter 


‘eht. and the size would 


of 0.026 in. would be about 1 Selene 

probably give satisfactory results to heat a surface of 40 
quare tiches The space given to contain the heath 
coil must be considered in determining the size, as the 


leneth needed is go erned by the diametel and must be 


ontained in the space allotted to it 


Meriiops or THeraring Dries 
e formu ( ellulol nto various shapes 1 quires 
e applientio eat to re ( it plast ~o that 
biel re re, \ i rea 0 1hit elroate ‘ res 
" Nn the ah Phe most com§o orm Of heat Use 
teat, th he a temperature ob about 200 to 500 
Ye Phis method o eating is effective, but wasteful, 
Ine to the reat rhe 0 tlie eatin chambers and 
ws. Gas heat is also unsatisfactory on account of thr 
( ulty « trolling it and because o Wasteluliess 
Klectricit ithe fF questi ¢ best method Ob ap 
| il bie Tiel ect or alternati ire f me 
y sed. takine it fre the lwehti its \ simple 
ethod of heatu ! ‘ shown at | | \ commercia 
lectrically heater lern rol yrrocured, and the cop 
tip cut off and turned to fit a recess in the die-bed. as 
own. These soldering irons furnish more heat than ts 
equired for working celluloid and hence the current must 
m reduces Vy means of a resistance coll, a rheostat or a 
reactance coll 
Resistance CoLbs 
\ resistance coll co sts of a coil of wire wound in the 
same imanner as ab Open spring German-silver, iron, 
or other wire having a high resistance to the palssave Ol 
current of cleetricitv Is) used This coil is customarily 
SUSDeTaee Hah Open alr space to allow free radiation ot 
the heat a erated ly the passage of the current. The 
amount of current passed depends upon the size, length 
and specific resistance of the material used in the coil, 
and this form of resistance is used on both direct- and al 


\\ Hel 


however, which are currents composed of im 


ternating-current circuits. controlling alternating 


currents, 


pulses traveling first in one direction and immediately in 


the Opposite direction at the rate of many times a min- 


ute. the resistance coil is commonly wound on a soft-iron 


\\ hen acurrent ol ele Tricity 


core, Is passed in one direc 


tion through thr coll st) wound, it thavnetizes the tron, and 


when the current is shut off, the falling magnetism in the 


induces a current in the coil surrounding it, which 


ron 
travels in the same direction as that of the original lhlav- 
netizing current. When the current is Immediately re 


versed, it meets this induced current and ts repulsed to a 


considerable extent by this reactionary current, as well 


is I) the resistance of the wire hormiibne thre coil. The use 


of an iron core reduces the amount of wire forming the 
coll as compared with an open coil, and this considerably 
reduces the amount of current as compared with the open 
The inductive repulsive force may be increased in 


this 


coll. 
a reactance coil by inclosing it in a copper jacket, 
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forming what are known as “eddy” currents, and when 
the copper sheath is used the amount of wire forming the 


coil may be still further reduced to obtain the desired 
resistance, also reducing the current actually consumed. 


REGULATION 


Forms of resistance and reactance coils are shown at 
Fig. x The method of regulating the current by a re 
ietance coil is to put it in circuit with the heating mem 
h resistance to maintain the desired heat. 
A coil to cut 


350-watt soldering iron is made ol 


! 
ber With enoug 


This amount ts found by experimenting. 
down the current fora 
No. 24 wire, wound on an iron core made of strips of soft 
Norway 

placed together and wound with thin asbestos paper. A 


ix then wound on, leaving 4/5 In. 


iron about ssxlx6 in. Three such strips are 


coll ol wir between con 
ol ItlOols, and covered with asbestos paper, another coll 
this, 


enough wire has been wound on it to vive the desired re 


~ wound over and the operations continued until 


stance. The amount should be enough so that the cel 
luloid will be heated to a point where it flows properl\ 
nder heavy but not 
When this material is not heated sufficiently it will not 


pressure, enough to overheat. it. 


flow into the smallest depressions of a die, but if over 
heated it tends to go back to its origmal form when r 
leased from pressure, leaving a dull impression, or per 


haps none at all. (vain, if heated above the point where 


t becomes elasti . it te nds to melt, but before it does sO, 
it evaporates or burns away, leaving practically no res 


Hive 


Although 


iron to a ce for the purpose of heating it is a simple and 


the idea of applying a commercial soldering 


vood one, it is nevertheless somewhat wasteful and ex 
pensive, especially where a large area is to be heated. It 
is best in such a case to build the heating coil within the 
holder of larger forms, or within the forms themselves 


if possible. 


NECESSARY 


SUPPORT 


that shown at Fig. 3 to be 


Considerable pressure must be exerted over thi 


Suppose a Tern similar to 
reated, 
entire working face of the die, hence it must be rigidly 
supported underneath. It is also desirable and necessary 
that the heat be distribeted evenly over the working sur 
face. The die is preferably set into a bed, as shown, so 
that replacements ay be made without disturbing thy 
heating apparatus, which is made with a groove in each 


side hh whi h are set the heating coils. These coils are 


made and act the same as regular reactance coils, 1.e., the 
wire is wound on an insulated soft-iron core and just 
enough wire is used to give the required heat. The proper 
amount is found Ly assembling the tool and testing it. 
afterward adding or taking away enough wire to give the 
required heat. It 1s usually safe to do this when the feed 
line voltage is maintained within close limits. Radiation 
is reduced to a minimum by insulating the coils on the 
asbestos 
the 
When 


using two coils working together, each coil should have 


and ede of the containing 


sheeting, this 
bottom of the die bed and the bed of the press. 


outside recess ly 


and insulation Is also used between 


turns to obtain uniform heat: should 


the same number o 
one coil have less turns than the other, more current will 
Pass through it and more heat be generated in it. 

The use of such coils in a die bed, properly tested and 
adjusted to give a certain heat, eliminates the use of out- 
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Fixture 





side resistance, or reactahce COlls, and no actual wast A Simple Nut-lappi ®' 
sing a corresponding loss of current } \\ | 


wat escapes, cau 


When possible, it is much mor onomical to make a 
heating coil lntevra with each di wai, as the cost is slig ¢ stration show " 
ind the saving in current Is considerable m a tong | ture of a sn nut with a wing SUI e. | 
Some forms 0 ( loid are issed throug rolls on Dior | mn tla cture (| to whi a te 
suallhy heated hy steam or gas () account o thy pres teel b shine is pressed, ‘ 3 t\ 
Sur applied, 1 ~ ol POO mractiet t wore t Tf = ure eld apart 1 . j) | ‘ ‘ ' 
spindies Suppo u thie ~ ~ 
} 
eut S apple ! ‘ yris THerise ~ ' A 
| if ro = \ ~ _ a\ ) 
| ul ale Tihe ( ~ ‘ tis 
mre tos eo 1 | mi. ale nserlesr ! 
piace ( en ne cs ! | U = 8 
Shots iT mn Tin ypc | ) ~ 
{ 
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The carriage lock sometimes contributes to the wear of — post wrench is out of place on a 54-in. screw intended 
the shears, for it is usually ineflicient, allowing the ear- to hold a 5gxt14-in. high-speed tool up to such a cut as 


riage to be moved with the lock set and subjecting a modern 20-in. lathe should take. Tool-post wrenches 


the shears to an added pressure. Although when so — should be as long as, or longer than, other wrenches for 
placed it is out of the line of carriage drive, the back the same size screws, 

shear is its proper location, for a little additional wear 28 

there will not be not cl 


Novel Pattern Racks 


\x Orn Tone Missing IN Tike Compounp Rest ee 
he illustrations show the type ot pattern racks I- 


Another place where provision for oil is often lack stalled at the plant of the Benjamin Eastwood Co., Pater- 
ing is the nut and feed-screw for the compound rest. son, N. J. A number of the patterns, which are generally 
\gain, it may be the fact that many workmen neglect of metal, ma be observed in the racks at the right of 
to use a serew-closed oil hole which prevents makers Fig, 1, At the left may be seen the type of rack used 

om including it in their design, The better way would or storing loom arches or rails. The racks are made with 
com to make correct provision for oiling all surfaces upports formed in steps. This enables any of the pat- 
ibject to wear, and thus place the blame on the othe: terns on the rack to be removed conveniently without 
ellow. It frequently is necessary to saturate a piece — disturbing others. 
of waste with oil and tuck it above the screw, betwee A view between two sets of racks is shown in Fig. 2. 
the nut and the thrust bearing, to get oil onto the screw The vertical members of these racks are made from 2-in. 
and into its mut. piping: the angles for the corners and the sides are 

\ll oil holes radial in revolving parts should have — 2x2x,%-in. section, and the iron cross supports, 14,x%<-in. 
SOC vood means ol closing and shou f kept close The shelves for the racks are made from valvanized-iron 
hecause the centrifugal action tends to throw oil out and — mesh with ™%-in. openings. 
away from the place where needed. The radial hole or The advantage of this type of rack is that as the pat 
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Fig. 1. View or Parrern Racks Fig. 2. View or AISLE BETWEEN Racks 


holes in the cone pulley are one of the worst examples, terns are placed in stock any sand which may be upon 
as the oil thrown out is not only wasted, but often causes them drops between the mesh and eventually falls on 
the belt to slip. In fact, it would be better to provide the floor. It is thus possible to keep the pattern racks 
all oil holes with closers, us dirt and grit more often lth a cleaner condition than with the more common type 


enter a bearing through the oil hole than any other way. rack with shelves. 

The closers should be automatic, as screws are time cor A further advantage, in case of fire, is that the wate 

sumers and are often lost. has a much better opportunity of reaching all the shelves 
An examination of lathe spindles shows that cutting if this rack than one with solid partitions. 

almost invariably begins where oil is introduced, thus nS 


proving that not only oil but grit came in through the 
In a paper presented to the North-East Coast Institution of! 


same hole. iingineers and Shipbuilders, dealing with high-speed bearings 


One of the weaknesses lingering about some large it was pointed out that in marine turbines the journal speeds 
lathes is the swiveling single-screw tool-post. In many re much lower than on land and rarely exceed 30 ft. per se 
a = , : : while the pressures are usually 80 to 100 Ib. per sq.in. Ther 

cases If even la ks the res tanevular plate 1! the ‘| slot is a strong tendency to increase this latter figure, and it is 
that adds so much to its rigidity. Such a post, pro- probable that pressures of 150 Ib. or even possibly 200 Ib. pe! 


ited lll ; = , ntal l sq.in. could be used, especially if the oil temperature does 
; | j * Wasner an seYU ‘ital si i i ‘s . . a 
— a re ae anh — — - _ not exceed 100 to 110 deg. F., as is usual in marine work The 
one ol the qui kest Means olf adjusting and el; iIipimMeg a efficiency of the oil is limited by its loss of viscesity at high 
tool; but where there is heavy pressure, especially with temperatures and by its liability to carbonize and thus caus¢ 
Re : deposits in the pipes and oil ways In land practice tempera 


Vibration, its holding power Is lacking. A stepped wash- tures of 120 to 140 deg. F. are common, and it is not ad- 
er adds much to its holding quality, but a better way visable to go above 150 to 160 deg. F., as most oils seem liable 
: es to oxidize and cause deposit above this temperature, which at 

would be to provide an additional means of holding the ‘ or igs oe igi , : 
about 250 deg. F. the majority of oils cease to lubricate al- 


tool when the pressure Is heavy. Che very short tool- together as their viscosity becomes too low 
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Letters from Practical Men 
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An Indexing Drill Jig tom, for the foll Iso 


ree nut { i 
Che casting show n Fig. 1 was to be drilled with in 
: . t Ti) orTtyi¢ | | t worl ; ‘ t ae ut 
erchangeabl wles, and the jig vy. © Was designer . 
or that purpos After being turned an wored. the cast ; 
. t f om the te . thy aol 1 1 
yr Was mount ) (| ISO TK ] where 
: 2 , 
iL le] bie = 0) tive CHaICSS SCT) Ol ( as? B 
} ] ! { i ( 
VISION pDiate Was wed Ol i i md tive > ‘ ( 
; ats Cl { \\ 
pier, Che cover plate ¢ Was Then aste or ny means Of thr . 
. | { - | T i } | T 7 
! ‘ t at 


. i: q | i [ é > a we ow three mont r ionge licient, 
| RE - _. " } 2 — on ini 

l. Tun Pine! Fig. 2. THE Jia iv pla ra false botton the t operator 

Be Dri.iep Usep relieved e tro 


’ 
Id. 


" bia 


wing nuts J), and the jig Was rea or use. The spri 


plunger / was used for indexing. The serew F was * also conve ows n gett | . tu 
tichtened after every position of the division plate, to een as carelessly dropped from. tra a 
the casting and the division plate well down the bod T! teh show | teal jet in the tar I} 
of the 71 ‘ I 

Bb. C. Warp sa 


! ? 
Londo ‘ | 


The Arrangement of a Heatin,: 
Coi l om a Soda Tank ; : 
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This question was answered for me a short time ago, 


and an account of the circumstance Is worth noting. 

1 was in need of another man in the drawing office 
over which i had charge. In reply to the advertisement 
tL nan presented himselt for consideration. | informed 


this man what the position was and what qualifications 
Briefly, 


ings for a line of machines. 


would be required, these were to make too! draw 


fh” I am 


said the man. “vou want a draftsman, but 


il designer.” 

Hlowever, as | required a man and he needed a position, 
we avreed on salary and he started work. 

The first work given him was to design a jig for a small 
lever. The simplest form which this would take was a 
V-block and a pin for location and a thumb 


screw for holding the part im place, After the man had 


jig 


why it had not been finished. 


pe with a 


for two davs. | went over to 


When | got to the man’s 


heen designing on this 
see 
board, T found it littered with paper on which were caleu 
lations. | 

The man rephed with a supercilious smile, “Ah, there’s 


inquired the object ol these cale ulations. 


designer. \ 
ut 
But a «ce 


the difference between a draftsman and a 


draftsman would have put the holding screw 1 dee... 


but that would not be the accurate location. 


signer calculates the correct angle, which is the versie 


lhe langent for the center of qravily of the part.” 
Well, as T was anxious to get the jig completed, 1 told 


him to put the serew at 45 dee., which | thought would 


do the work. <A few davs later the designer resigned, | 
suppose because he thought he was wasting his talents on 
unresponsive work, 

| have often wondered if he ever completed his calcu 
the 
screw, Which, according to his idea, distinguished a bona 


lations and obtained the correct angle for thumb- 


fide destener. 
A. TOWLER. 
Yew York. N. Z. 


& 
A Multiple Stop for Lathe 
Cross-Slides 
lor turning several diameters with the same tool at the 
same setting, the multiple stop shown was designed. The 


the lathe 


casting A is fastened to the end of cross-slide 
with two screws, and the casting B is then clamped in po 
sition, the various stops being brought into action by re 
volving C. The whole stop may be instantly disconnected 


ly throwime back the lever JD. 











W. KE. Wiper. 
Detroit, Mich. 
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Jig for Drilling Small Holes 
im Pims 

Che jig shown in the illustration was designed to drill 

neles near the ends of retaiming for the in 


small pins 


sertion o| split keys. 


It consists of a stand A of angle-plate form and a 
slide B fitted in the stand with dovetail bearings. The 
and the short arm 
A bearing block is secured to the slide. Pivoted to 


which holds the work in 


slide is operated by the hand lever ( 
D. 
the slide is the clamping lever F’, 
Position. Bolted to the back of the stand is a stop (r, 
which has a tapered notch serving to depress or release 
the ends of the lever // as the slide is lowered or raised. 
A stiff the lever //. 


The slide also carries the drill bush and the work stop. 


spring presses out the lower end of 
A spring attached to the hand-lever shaft serves to re- 
tain the lever in a vertical or other desired position. 
In operation the jig is clamped to the table of the 
drilling machine, the spindle of which is held against 
movement. The work to be drilled is placed upon 
the block # against the 
against the end A slight 
the lever raises the slide and releases the clamping lever, 


( nd 


resting heveled surtace aha 


stop. forward movement ot 


thus automatically se uring the ‘work In position. 
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The continued movement of the lever feeds the Work araws ib the slides a V-blocks means of the left 
up against the drill. While the drilling is being done, d right-hand screws in the spin Chis central 
the operator picks up another piece of work, and whe e connecting-rod. ar . lls s 
the drilling operation is complete, the reverse movement orrect bushings and_ tools Nn Uses 
of the lever lowers the slide until the end of clamping nd the rod is mia 
lever engages the block G and a tomatically releases the THAS, ®& 
work, which is pushed out by the insertion of a succeed etroit. Micl 


Ine prece, The combination of novement of the won 
to the drill with the automatic clamping feature enables 
the operator to do the work with the minimum amount Ball-Emd Micrometer Attach 
of hand movement and results in the maximum amount ment 
of production for this type of jig. 
J. C. STEEN. The illustration sl i" t 1 


Moline, LL. silanes sali elie < : 


Ihe it] =] iol Shows ; jig 4) cir] ne Tih wot Holes 
. : Me ? 
Ih connecting -rocds, ne JIL is nade it! ; cist-1rron 
yS« R \ ( Ws SIOTS TO attaching tin uy i- 
hine table ()) » oO lig is fast steel 
, ) } 
yushing plate /; hich carries ( i . sh- 
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DORE! he 0 (‘ON 4 40 
slick hold rs )). Po CCTS are hia rhe n the two slides. | sent ora vr ) 4 
nto which are fitted the nuts FE. one with a left nie ertised at SY al “ta 
the other a right-hand thread. Screwed into the nut *2.12. When the bo came The postag 
is the spindle F operated Tie indwheel G. is | The r? ept the Tere ight a 
V-blocks J] are attached Ce siides and are rroug! OOK S Ni Yor City, ert it » 
against the connecting-rod to be drilled. repaid for 38 nal | t wa 


lo operate the jig. the handwheel is turned. whiel sor u | ott 
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When the books reached me 18c. had paid the postage, and 
the seller Kept the balance. This does not Inspire Con 
dence in the fair dealing of the firms using such prac- 
tices. 

Now for the other side: I ordered some supplies in 
Philadelphia. The bill was $3.38 which I paid by check 
un full, but as I had omitted to take off the 1 per cent, 
discount for 10 davs, they returned to me Sc. In stamps. 
Only last week IT bought some small tools in Boston, 
and they were sent me prepaid, 

I may say this kind of dealing leads one to think 
that a company which is scrupulously honest in refund 
ing so small a sum as 3c. of overpayment is very likely 
to carry out the same honesty in the manufacture ol 


ther product, So far as [I have been able to jud remy 


confidence has not been misplaced. 
CharLeES S. BrEACcIL, 


it hbhewton, \ t. 


a 
7 oe oO o Te ° 
A Quick-Acting Jig 

The illustrations show a quick-acting jig which has 


ome interesting features. By referring to Fig. 1 it will 
« seen that the draw-in collet 1 is made with an insicd 
profile suitable to clamp the work. This chuck is screwed 
into position in the sliding head B. The handle C is the 
operating lever for Cpe ting the work, locking and relock 


ing the chuck, and throwing the clamping head J) into 
position on the center line of the bushing. A locking pin 
/} drops into a hardened-steel bushing and insures a per 
fect alignment between the bushing and the center of 
the chuck. 

It will be noticed that connected with the handle is an 
eccentric shaft extending through the center of the jig 
hody and connecting with a link G, which communicates 
the pressure of the shaft by means of the link on the slid 


} | 
he Dead, 








= 4 
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Ti enthr gS 
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Pig. 1. Quiek-AerTing J 








The properly timed cal i, wine Col nected to the 


andle, when turned, will both withdraw the locking 


pin and release the jig bedy. By continuing the move 
ment, a projecting lug in the handle at the point engage 
ita similar manner with the trunnion on the body, throw 
ng the clamping head into the position shown in Fig. 2. 
his automatically releases the draw-in collet. freeing the 


Wo syne illowine 


the ayn rator to remove it without 





M 


ened piece as shown in the illustration. and Stubbs? ste« 


part of the workmat The other way consists of workin: 
a piece of steel in relief to the exact shape of one side of 
the piece to be manufactured, tempering it, and sinkins 
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hindrance. An ejecting pin can also be placed through 
the center of the collet to eject the work automatically. 

It is seen, therefore, that the work is released by re 
versing the motion of the lever and that the lug does 
not engage the clamping head until the eccentric shaft 
has pulled down the chuck in a clamping tension. by 


reverting to the operating motion, the chuck head will be 

















ric. 2. Jic Tirtep Big. 3. Rear View o1 
FORWARD JG 


brought back into position on the center line of the bush 
ing and the locking pin will again snap into the hard 
ened-steel bushing, giving the work a perfect alignment 
\ rear view of the jig is shown in Fig. 3. 
Wa. Os Teriom. 


Two **‘Mikes’”? im Place of One 


Here is an idea by means of which a 2-in. B. & & 
outside micrometer was made to serve as an inside “mike” 
with a range of from 6 to 12 tn. Tt mav help soni 
reader to inerease lis supply of accurate measuring tool 


at small expense, 





a 


Two “Mikes” INSTEAD oF ON] 


‘he usual ratchet on the thimble is replaced by a har 


distance preces SY. 4 ane O In. lon are used as @xten 





DUNCAN CAMPBELL. 





>. 





‘here re two ways of making a forming die One is t 





k the ad out by hand, cutting the design into it 





ntaglio, a slow operation that requires unusual skill or 






pressure into a block of steel to form the die 
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Discussion of Previous Question 




















Ec UUNUUNTULL STUN PUNUUANDADADUQAUOUUDUEUOQEAOUSUELELEUELOGEAALAEOUAEOULOUEAUOOUEG ONE ATO A EALO ELTA T ADAM 
The Relation of Bolt Tension thread screw is found to be 0.2092 and of a 1% 
to Wrench Pull thread screw, 0.1941. 
l the eficiencies of both threa >: were the sam } 
In an article on “The Relation of Bolt Tension to other conditions were equal, the tensions for these t 
Wrench Pull,” p. 841, J. F. Hobart gives some very inter bolts should be in the prop ‘rtion of 12 to 13. But? 
esting data on the efficiency of screw-threads. In sum tiplving by their respective efficiencies. 12 0.2092 
ming up, Mr. Hobart expresses some surprise to find that 25104 and 13 & 0.1941 95233. shows a verv sl , 
the %4-in. 12-thread bolt shows a higher efficiency than amount. which might easily be offset bv smoother s 
the 14-in. 13-thread bolt. faces or better lubricatio 
It is not generally appreciated how rapidly the efficiency Kk A. Ermonp 
of screw-threads is reduced as the pit h becomes le Ss, | ilact lphia,. 1 li! 
when, as a matter of fact, the mechanical advantage olf ny! 
- fines pitches, due to higher ratio, is almost entire ly Long-Range Designing 
oltset by the increased friction and the consequent lowe} = 
; The methods of different men vary widely. Entropy, 
9 —_ ~T “T on page 871, writes about “The Futility of Long-Rang 
Designing” and thinks that no eood work can be done w 
80 less the designer is in the shop, or draftu room close t 
the shop, so that he can measure machines, tools, and the 
70 Hike. 
That is very convenient, but my own experienc 
an that designing must be done when time allows and at 
." lea comes to one’s mind which is suitable for the work 
a in hand. Many of my machines have been planned and 
' ane the first layouts made during evenings at home: others 
> while in foreign countries testing out machines: som 
¢ 40 work has been done at the seashore: more at a favorite 
= summer resort, 
uw 30 11 tend ie ae an ie | Of course, if a machine - to be designed which is up 
(i CURVES) Dotted lines relate to trianquiar to the full limit of the capacity to b the «lk 
20 a Se = miust bye na position to KI y these capacities But t 
does not ippen ohne tine a cir \ ol WW 
aa | the time to cut hog hooks ee them Tha 
~ | me rule applies to the ce ( ‘ | ‘ 
| takes the time to go into 1 \ 3, gets re 
0 a — —_— —, a 30 35 nd has an Inspiration about a} e, the the time 
Angle A” in Degrees ee to work on it. A draw P-square can be 
THe RELATION or Bott Tension TO Wrencu Pvt a" ily made and the work begun. Une T madd om 
layouts Ol a machine on the leave ol an eXtension tabls 
efficiency. This can be seen by a study of the above chart, A HOUst here there was s ( ecessi tat 
in which are shown ethic leney curves tor squar and tri my being there, but a | not occu il ! time. 
angular screw-threads for three different coefficients of [ recall the exact stair of an el te station in Nev 
friction, which are reproduced from “Low’s Applied ork City where a id Wis yt et came to 
Mechanics.” [ did not stop th ea Cit o1 pel 
As will be noted, the eft lencles drop very rapidly as b the heident = Ura , ome | ows wel 
the helix angle A becomes small and rise to a maximum sadn from the shop atmosp ment ' hntre 
Details of a ma ni r it the 


when A is about 45 deg. nach cal 
] 


The formula for the effi 7 ncies of 60-dee. screw VV ere the mac! lhe to l t, a \ erTe ¢ ‘ il KHOW 
. » } { rial 4 ; ’ ] ‘7 ; 

threads. as given by Prof. Low. is: the facilities available. But this Cs { siv alte 
: a t] e re i] cles 1) 1 e des the creation ¢ T new ma 

| P (xd —1.15 yp) sign ! 
E ——— - : el at cah be done i ner = Ol I capa t 
zd (L + 1.15 ypd) = , , ' 
Paper, pencil, a w instrun he ea are 


Where that are needed. The idea is the all-essential thing 
l 
? >; P ™ e mm ' 
I Pitch of thread = Vv? Tuk LINE BETWEEN INVENTION AND DeEsIGN 


d Pit h diameter, and In saying this | may be using the wrong term. It may 


y = Coefficient of friction. be invention that can be done anywhere, for the dividing 
From the above formula the efficiency of a ™%-in. 12- line between invention and design is not clearly draw 
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One example of design is developing other sizes of a ma- 
chine after the first size has been built; a designer can 
carry out the same scheme in other sizes, for this requires 
judgment of strength of parts, proportions, etc. The in- 
vention is in the first machine. This is often, perhaps im- 
properly, called desien. 

But invention and designing are so intermingled that 
it is hard to divide them. ‘The developing of a new ma- 
chine may be only designing, or it may be partly inventing 
and partly designing, depending on the new ideas in it. 
Designing a new size must always be done at the office. 
Designing or inventing a new type can be done anywhere, 
at least by some men. 

One eminent designer told me that he dropped all work 
when he left the shop and that inspirations or ideas never 
came to him when away from work;. this case must be 
an exception, for it seems to me that most of us work our 
minds overtime and that some of our best work is done 
outside and far My 
method is to get my mind saturated with the requirements, 
and then the thing desired can be worked up anywhere, 
They do not always 


even away from shop and _ office. 


provided the desired ideas do come, 
come when called for, but in my experience their coming 
is not limited to time or place. 

It is true, however, that it is far easier to work when 
there is a reasonable certainty that the machine will be 
built soon and that there will be a substantial reward for 
its design. While a depression in business may allow 
leisure, there is not the spur to work or stimulus of ideas 
that there is when one can feel reasonably sure of an im- 
mediate market and a suitable financial return. 


Simeon D. WILLIAMS. 


New Bedford, Mass. 


& 


Personal Prejudice in Hiring 
Men 


I have read the interesting contribution by Mr. God 
frey, published under the above heading on page 490. 
It is quite true, “Few managers are able to remember 
that the main object of the employee is to earn dividends 
and the like.” 
there is a streak of human 


The principal reason is because in most 


men nature, or as another 
writer puts it on page 571, “For some unknown reason 
we are all made different from each other.” 

It is quite possible the successful manager quoted by 
Mr. Godfrey may have dealt out prejudice, sentiment, and 
many other things when he turned to “the hiring of men 
and retaining them.” Nothing is given to show the con- 
trary, and no matter how much we abhor and preach 
against such prejudices, we cannot ignore the fact that 
successful from a dividend 
practice them. Very 
proprietors are to be found without some human failing 


many managers who are 


point of view few managers or 
in this direction. 

In the old shops, and a number of the new, there is 
usually to be found someone, who may perhaps be termed 
“the pet of the boss,” 
position but, in the eyes of the manager or proprietor, 
though he 
around him. 


who usually occupies a subordinate 


can do no wrong, even exercises a sort of 


blackmail over all 
EK. P. Terry. 


Belfast, Ireland. 
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A Protractor Attachment for 
Locating Keyseats 


The accompanying illustrations show an attachment 
which T devised for use with a protractor to simplify the 
laying out of compressor-crank keyseats. 

On a direct-connected engine-driven compressor the 
engine crank will lead the compressor crank by an angle 
which may vary from 60 to 75 deg. to suit conditions. The 
usual way to lay out these keyseats is to transfer from the 
shaft end by means of scribed lines, which is a slow job. 

The attachment which I made is provided with a center 
pin, shown at A, and is intended for attaching to a Star- 
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ATTACHMENT IN PLACE ON THE PROTRACTOR 
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Fig. 2. DETAILS oF CONSTRUCTION 


rett protractor head, which has a level as shown at B. 
The construction of the parts is simple and can be readily 
understood from the illustration. 

The device is used as follows: When the engine key- 
seat, which is the interior one, is being cut on the miller, 
the protractor is applied to the end of the shaft, placing 
the center pin in the shaft center and rotating the pro- 
tractor until it indicates level. The desired angle, which 
has been previously set, is then scribed off for the end 
key seat. 

This takes less than a minute, and the former method 
took from one-half to three-quarters of an hour. 

H. KEINE. 


Burlington, Towa. 


% 

In extending the use of the diamond to boring hardened 
steel it was found that the diamond seems to act equally well 
speed, as long as the depth 
of cut is not sufficient to catch the cutting edge and spring 
the The speeds and feeds seem to be about the same as 
in using a steel tool on soft steel, although it is possible that 
maintained should it be found 


at almost any ordinary boring 


bar 


a higher speed might be de- 


sir ible 
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Great Britain in 1914 


Great Britain at the end of 1914 finds herself at what 
may be but the beginning of a long war, in which already 
some of the fairest lands of Europe have been devastated. 
The war has had a British external 
trade and has, of course, accentuated the decline that had 
evidently set in after the first quarter of the year. This 
was but to be expected. 

Great Britain last year (1913) outdistanced all previous 


marked elTect on 


records. She was again at the head of overseas trading 
nations, and for European countries will probably re- 
main in that No official German or Austrian 


statistics have, however. been issued since the opening ot 


position. 


war. 
tion for population really the most industrious country of 


France is partly paralyzed and Belgium, popula- 


the world, is at present but a name. 

As far as can be seen at the moment of writing, British 
imports in 1914 will not greatly £685,000,000 
($3,425,000.000), a total 
months’ trading of 1913, when, for the completed year, 


exceed 
which was beaten by eleven 
imports were valued at nearly £768,750,000 ($3,843,750,- 
000). British exports will probably reach about £430,- 
000,000 (82,150,000,000) against £525,.250,000 ($2,626, 
250,000) in 1913, while reéxports, that is, exports of for- 
eign and colonial produce, may total £95,000,000 ($465,- 
000,000) against £109,500,000 ($547.540,000) last year. 
Unless the unlikely happens and the war comes to a sud 
den end, a further decline itself next year. 
Still, the truth of the position is rather better than would 


must show 
he judged at first sight of month-to-month figures. Im 
ports are steadily improving while the exports tabulated 
do not include anything in the way of military material, 
of which much has already gone abroad. 

As to machine tools in particular, Great Britain has 
done better than ever in export. The value at the end 
of November was but little short of £1,000,000 ($5,000, 
000), and it in 1915 that for the first 
Britain exported in a single vear tools to that value. A 


Was time Creat 


word of warning is necessary in comparing these figures 


with those issued by other countries. There is no sort 


of uniformity in the practice of various officials in their 


conception of machine tools as a class, and the British 


definition is by far the most restricted. 
Imports of machine tools into the United Kingdom, 


though showing considerable advance, are not in value 


equal to one-half the exports: moreover, they show a de- 


cline in value for a given weight, whereas British pro- 
duc tions exhibit a decided move in the Opposite direction. 
These are tendencies that have been manifest for several 
years. Reéxports, that is, exports of foreign tools, took 


a sudden jump, and in the month of November doubled 
vear, without pro- 
the 


the weirht previously sent away in the 
portionate increase in value, however. In any case, 
total for the year will probably not readily equal one-tenth 
the value of imports even. 
Making allowance for the change of product necessary 
condition, the whole of the 


with the change of economi 
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engineering and the iron and steel industries of Great 


Britain are exceptionally busy. As to the building an 
equipment of warships of all kinds, evervone knows o 


the pressure at which this work is being executed, but the 


ordinary commercial work of the country is well in hand 
Great Britain has no intention of losing her marin 


On the Clyde alon 


also. 
supremacy, military or commercial. 


i 


the new work placed in November was of the order o 
00,000 tons, quite apart from government work. 


section Is pressed 


The 


and other branches ar 


In engineering, the machine tool 


probably as it never has been before. commercial 
the same condition, 


then 


vehicle is in 
up to the 


machinery and organization can produce 


engaged limit of capacity, if only thei 


war material 


of any sort. The limit of output may almost be put at 
the limit of physical endurance of the workmen. While 
many firms are already engaged in working the clo 

around twice daily for several days a week, still more 


would be in the same condition if human material of suit 


able character were available. In several towns, not only 


has enlistment for the new army been definitely closed to 


the skilled engineering workmen, but some such men who 
had previously joined have been withdrawn. 

The iron and steel industry will be busy well toward 
the middle of 
in fact the only difficulty likely to be 


At the beginning of 


next vear, to look no further ahead, and 


met is shortage 
war all restrictions on ove! 


the 


of labor. 


time engineering, etc., were removed, It is eveneral 


view, as expressed both by the Government and private 


that the workmen have really risen to the 


} 

CmMmplovers, 
i 

occasion, 


Taking the latest available official figures, the percent 


] 


age of unemploved workmen in the trades compulsorily 


insured against unemployment—building, works of con 


struction, engineering, shipbuilding and vehicle mak 


ro when 


Ing had dropped to 3.61, against 4.18 a vear ag 
there was no thought of war. Decreases are also shown by 
labor bureaus as regards uninsured trades. The improved 


position is larvely due to enlistment and to economically 


wasteful production—production which is proceeding and 
will be continued until the war ends and possibly for some 
time alter The evil ol thrown vast bodies of men sud 


denly on the labor market is apparent 


mark on 


European war will probably leave a permanent 


German 


pendence on) 


fill these wy 


British industries, for de 
vealed. EK 


heing made, the range 


In some cases has he nm re {Torts te 


have been and are being from toy 


lamp carbons Mnavnetos, and motor 


For the last. the Go 


making through ar 


ear stampings, to lye =. vernment will 


probably guarantee interest of £1,500,000 ($7,500,000) 


ation definitely na 
(reat 


(S10.000.000)) an- 


worth of debent ires lh a hew organi 


tional 
of dves has been put at £2.000,000 


in character. The consumption by Britain 


nually, for industries valued at £200,000,000 ($81,000, 
1.500.000 wor! ne 


000.000) a vear al | emplovi yr sone 


! 
people, 


Gireat Britain’s general economic and financial positior 
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is quite substantial, as was shown by the ease with which 
of £350.000.000 (81,.750,000,000), a sum 


the war loan ( 
unequaled for such purposes, Was subscribed and raised 


without tapping many sources that are available for the 


future. This loan represents about one year’s savings of 


the British people or, it has been computed, about one 
year’s spending on things that cannot be regarded as 
necessaries. 

The frightful material cost of the war is shown by the 
recent calculation of M. Yves Guyot, who puts the total 
for a six months’ war at €1.265,000,000 ($21,525,000,- 
000). Nearly one thousand millions ($5,000,009,000 ) 
is the value of lives lost as estimated, the remainder being 
divided in about equal proportions between the cost 
price of the war itself and the value of lost production 


in the countries engaged. 


Lem« 1 i ne 


There are other forms of lending beside the purchase 
of government bonds and the handing of a “fiver” to a 
friend on the street. 

It is just as surely lending for a corporation to engage 
a manager, as it is for a bank to hand money over the 
counter on the strength of a man’s note. In each case 
possession passes and ownership remains. The bank owns 
the money which it advances subject to call on demand, or 
in 60 or 90 days, according to the terms of the agreement. 
In the other case, the plant is placed in the hands of the 
manager subject to his being fired at once, or in 30 or 
60 days, at the end of the year, or in some other way, ac- 
cording to the agreement. The fact remains that no mat- 
ter what precautions the owners of the plant may take, 
if they leave the manager free to do his best work, they 
must substantially loan him the plant. Of course, the 
security is supposedly evood, 100 per cent. wood, but the 
bank at least thinks its security about 250 per cent. good. 
That is, the manager usually has at best a very nominal 
amount of money at stake in the business, and does not 
guarantee even a small return to the owners for the money 
they have tied up. 

This is looking at the matter from a little different 
viewpoint from that ordinarily taken, but it is a view- 
point that is well worth occasional use. The security 
which the manager gives for the faithful performanc> of 
his duties and the return of the property in as good or het- 
ter shape than he received it is his character and self-in- 
terest. 

Character will impel a man to do his best and to report 
to the owners promptly in case of any losses that diminish 
the value of their investment: but character will not pay 
dividends. Self-interest will prompt a man to put forth 
his best efforts in the expectation of the increase in salary 
that a wealthy and prosperous company can well afford 
to pay; but of itself it pays no more dividends than char- 
acter. 

Although character or self-interest brings out a willing- 
ness to work on the part of the manager, the willing- 
ness is of value only as it is associated with ability to 
judge the future from the past. It does not take an astute 
mind to predict that the sun will rise tomorrow morn- 
ing at a certain time, but it does take a mind with a qual- 
ity quite beyond the power of education to produce, to say 
whether it is wise to lay in a stock of raw material to- 
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morrow or next day. We may manufacture as cheaply as 
we can, and yet we must realize that there are at least 
two other factors that determine the success or failure 
of an enterprise. These are not subject to the principles 
of efficiency. They are buying and selling. The ordi- 
nary fluctuations in prices of raw and finished product 
can readily wipe out all the results of the best shop man- 
agement that can be imagined. There is no way in which 
one man can teach another to sense the state of the mar- 
ket. All the statistics that can be gathered are too old 
to say what will be the price tomorrow, all the schools in 
the world cannot train a man to project himself into the 
future or, as they say in New England, to have “horse 


” 


sense, 


The Short Cut im Technical 
Instruction 


In educational circles there is a tendency to disapprove 
of methods which do not go through all the steps of 
progress that have occurred in all the centuries before 
us. In the shop we are beginning to feel that the straight 
line, the shortest distance between two points, is the ideal. 

The educational idea carried to its logical extreme 
would mean that every man who wanted to learn to de- 
sign an aéroplane would be obliged to learn the history 
of engineering and to follow through in shop or labor- 
atory the construction of every type of prime mover that 
has had a place in the evolution of power plants. In 
fact, the technical courses in the East come pretty near 
to covering that ground. Take drawing as a simpler 
example. The school way of teaching is to give the prin- 
ciples of projection and the practices of geometric con- 
struction, and then descriptive geometry. By the tim 
the pupil has been through all this he has a distorted 
idea of what drawing is for. He is ready to consider 
it an end rather than a means, just as he already looks 
at arithmetic and all other mathematics. We have no 
quarrel with those who make mathematics, drawing or 
science their end. The world needs just such men—men 
who will make personal sacrifice for the sake of giving 
to the world the tools that the rest of us can use—but 
this is not engineering education. 

Ask any technical graduate how much of his school 
drawing he has used and the chances are nine to ten it 
will prove to be the comparatively small amount which 
he received under the head of “machine drawing.” This 
is not because the other work was not valuable, but be- 
cause it was given in logical order from an educational 
port of view, and not as a means for doing work. 

We feel confident that technical courses could be 
reversed to advantage. The young men should first be 
taught the simple principles of making a useful and 
usable drawing, then descriptive geometry, and lastl) 
advanced geometry. 

& 

Improvements should be sparingly made. Any im- 
provement that requires a change in construction or oper- 
ation may be disastrous financially. This may seem ex- 
tremely pessimistic. Perhaps it is. Surely it seems war- 
ranted by experience. Surely, it seems to be the true 
view. If it is true, then the machine desiqner should 
know it. A mere knowledge of mechanism is insufficient 


for him.—/James Hartness. 
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Radial Drilling Machine 





UOT 


The most prominent feature of the radial drilling ma- 


chine shown Is the manner in which the head and the arm 
The head 


the arm, and 


are moved for lo ating holes. rotates about a 


large circular bearing on the arm rotates 


column, as In the This produces a 


swiveling 


about the usual type. 


within thi 


A sel 


motion, so that anv hole 


double 


capacity of the machine may readily be located. 


locking spiral gear and rack are provided for moving tl 
head. 
The bearing of the head on the arm is 17 in. in diameter, 

















RapiAL Dritting MACHINE 


and is provided with an annular ring inside for holding 


it central, and a heavy pivot bolt for holding the two to- 


cether. An eccentric clamp locks the head solidly to the 
vrm. 

The column is of the post-and-sleeve tvpe. The post 
has a large and heavy lower portion, and extends up to 


bolted To It, 
the 
and 


the top member, which is securely making a 


braced construction and addin yr To stiffness. The 


column sleeve telescopes the post, has bearings at 
hoth top and bottom: 
ing at the bottom end, thereby rendering easy the swing- 


ing of the arm. 


it also has a large ball-thrust bear- 


The sleeve has a binding clamp at its 


lower end, which, when tightened, produces the effect of 
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a solid column. The construction is shown clearly it 
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rp.n rranged 1 OOM roeression Fo 
changes are obtarmed 1) Lhe «4 ‘ ride ~ rh | r me 
Vv the ba vearing, WHICH Is pr ( WeoSp ed 
Fr VCUurs 
’ } 
T ne mi iis) s obtain » jackshaft 
} , , y 
wvead, running at nig Le net «ty es Throuech se 
- ne Ting ch Nes \ 4 ‘ ‘ " mie = 4 
( n trol ol mn ‘ t t wa 
1a to cus rt. s por re e | ~ ! ‘ 
’ ; 
I} spine — pore it W l ) i-Lurust Neurihe, | 
j 
} 
ie (Lose \ > MecHANISM 


i! ‘ 1? } , est sact 

Phe fee von 1 Tie e ver 
Nan = vreuring l ‘ \ hh al vorin ‘ 

l in 1 ( ‘ Ti “4 TREELal sS1\ " ( 
feed are provided, Tangine rom O.O06 to OY in) v7 
revolution © e spindle. These are instantly available 
hy operating the dial on tire front of the feed box \ 
quick-return handwheel is attached to the feed-pinion 
shaft, and the engagement of the worm to it is made b 
means of a friction rn controlled by a nut in front of 
the handwheel. Both depth gage and automatic trip ar 


incorporated in the feed mechanism. 


This machine has a height of 96 in.. drills to the cente1 


of a 48%4-in. cirele, 
11% in., and weighs 3500 Ib. It represents a 


velopment of the Willmarth Tool Work 


has a vertical traverse of spindle of 
recent! de- 


- Cleveland, Ohio. 
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Portable Intermal Grinder 


While designed for grinding gasoline- and pneumatic 
vine cylinders, the machine illustrated can be applied 


ty a variety of internal work when held in the lathe tool 


¢ motor operates on both alternating and direct eur- 

















PORTABLE INTERNAL GRINDER 


1 
! 51 


rent. The tool is fitted with an emery whee 6 in. m 


diameter by 1 in. face, which has a surface speed of GOO0 


It. per minute. 
‘he grinder is equipped with ball bearings of the 
S. Kk. F. double-roll type, welghs 35 |b... and is the latest 


addition to the line made by the Standard Kleetris ‘Too 


(‘o.. Cincinnati, Ohio. 


Gw IH\o@ ite O ri mM § 4 Lathe 
This lathe is equipped with an all-geared motor-driven 


headstock, and has a solid forged-steel spindle 534 tn. in 


~) 


ciameter, running in hbronze-bushed bearings, each 12 in. 


long. 
in diameter, thus eliminating excessive friction at this 


The spindle thrust is taken by a roller bearing 8 


Hh. 


point. A 3-to-1 variable-speed motor Is used, which, with 


four gear changes, gives speeds ranging trom 2 to 111 


r.p.m. 
There are available 10 reversible all-geared feeds from 


0.002 to 0.020 in., obtained through change gears, and I) 
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shifting « clutch these mav be increased to from 0.030 to 
0.333 in., making 20 changes in all. The spindle is pro- 
vided with a threaded nose to receive the chucks. All driv- 
ing gears and pinions are of steel or bronze, and all driv- 
ing shafts run in bronze-bushed bearings. The boring 
carriage has a bearing which will accommodate bars up to 
bry in. In diameter. 

This lathe is not designed for turning, but an extra 
carriage provided has a plain tool rest with hand cross 
feed for cutting-off or trimming up the work. Both car 
riages are fitted to the ways by square locks and have 
steel taper gibs for taking up wear, power longitudinal 


feed which may be disengaged at will, and the usual rack- 


and-pinion hand traverse. To avoid unequal pull on the 


carriage, the lead <CTeCW Is placed between the wavs 


| 1 ry) ” 
directly under the har. he lead sSCcTCW IS © Ih. In diam 


dois held in tension hetween capped bearings mM the 


bed with ball-thrust bearings. ‘Two steadvrests are pro 


p diameter, and the 


vided, one taking from 3 to 10 In. 


other from 6 to 1S im. 

The machine swings 27 in. over the wavs and is de 
signed for boring guns up to 6-in. caliber and of any 
leneth. It weighs, with 30-ft. bed, 24,000 Ib. The ma- 
chine is a recent prod wt of the Detrick & Harvey Ma 
chine Co.. Baltimore, Md. 


High-Speed Automatic Screw 
Machine 


The illustration shows a newly developed machine man 
ufactured by the Cleveland Automatic Machine Co., 
Cleveland, Ohio. 

This machine is made in two sizes ; 34-in. spindle capac 
ity with 314-in. milling stroke, and 5g-in. spindle capacity 
with 1 in. stroke. The machine is also furnished with 
= pree ial large spindle capacities which is desirable on 


many classes of work—14-in. spindle capacity for the 3% 
in. machine, and %4-in. or Yg-in. spindle capacity for the 
5.-in. machine, the length of the milling stroke remain 
ing the same. The spindles are run at very high speed 
to give the proper cutting speed for any size bar within the 
capac ity of the machines. The balanced chu k-operating 
fingers insure prompt opening and closing of the chuck 
regardless of how high the spindle speed ray he. 

The machine is designed to handle a great variety of 
work and is capable of completely finishing the parts 
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which it produces. It performs in one operation what 


is usually done in two, and without additional loss of 


time. Simultaneously with the working of the regular 
turret and cross-slide tools, what ordinarily is a second 
operation is being performed on the cutoff end of th 
In addition to the slotting or slabbing 


work, operation, 


which can be done on either or both ends, the cutoff end 
of the work may be shaved, counterbored, drilled, reamx 


or chamfered, completely finished and ejected into a com 


Lips, 


partment separate [rom the 

















Hicgu-Sreeep Auromatic Screw MAcuHINI 


All movements of the machine are controlled by d 
rect-acting cams of the drum type, and extremely simple 
to make. <A standard set ef cams is furnished with each 


machine, by means of which any job within the capacity 
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of the machine may be produced 

















Cams of 


LIS. 


Various shay 


may quickly be made for a variety of work 
While the illustration shows 1 attachment ma 
chine, capable of complet . y both ends of tf 
work, the machine is also ! ed without the slottir 
attachment and without th ondar\ e for p 
orming operations « thre off end of the w ‘ 
Che turret m nal ! ” removed ina few n 
es, convert the ma re le Sel eable it 
or pla wo with a milli tv of 514 in. lo 
for the %-1n. machine and 10 in. | the %Q-In. ma 
chine 
Slab Miller 
iF machine show I 
textile Mar nery ‘ | il ! ed 
on C We r om ! en ! ‘ \\ 
iy tle nlitv of cont \\ 
\s the m ne isa oO ¢ 
yndle, permitting the use « tters as small as Il, 
is large as 8 in. in eith me, th 
I eS I - h that « {ters « ene ( ! 
it the eriphe Soa 0 ‘) Nn lt T ( 
range gives five es, V ermits of running othe 
size cutters withil ese eNXTI es ‘ nie ! 
pPeerip ! speed Tl s rahue iccon she »\ 
eears mounted on slidn Oo the sleeves being « 
tTrotied ( I) ever show! |’ e ma arive 0 , 
machine is through a single 1 e pull 
Large! or smaller cutters ca " sed, and eater oO ‘ 
eriphery speeds and table feeds, provided the same ratio 
>; Maintammed, 
The spindles revolve } ‘ shed sleeves. and ha 
independent hand adjustments of 6 in. vertically, with 
plicating depth stops The drive to the spindles 1s 
hrough spiral or worm vears With bronze rings Ia 
F spindle fitted with a Morse taper. 
and ts arranged to drive the cutters b 
a broad face key, and to hold them i 
place by a retaining bolt. The spindh 
saddles are fitted to the rail by meal 
of taper shoes, and in addition to 
hand adjustment, a reversing powe1 
CTOSS-1LeCCe = available. The spindt 
saddles, however, when adjusted i 
unison must travel in the same dire 
tion in anv given time. 

The cross-rail counterweighted 
and has vertical hand elevation. The 
work table has square hen vibs on the 
base, while the control is through an 
gular rae md spiral gear In addi 
tion to tly mand adjustment, are 
versing ist-power traverse and nine 
changes of gear feed, ranging from 
to 8 in. per minute, are available. 

The work table is 60 in. wide by © 
ft. lon while the width between up 
rights is 72 in. The maximum height 
from the top of the table to the unde 
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side of 


chine 


made 


Is 


by 


Works, 


the spindle is 24 


In. 


a late addition 
Mav hime 
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the Newton 


Philadelphia. 
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Gang-Drilling Machines 


The drilling machines shown were designed primarily 
for drilling holes in pipe and at the same time drilling the 
opposite walls, The method of driving can be seen from 
the illustrations. 

The machines consist essentially of a rail supported 
by as many legs as necessary. The rail carries the units 
of the drill spindle brackets, which can be varied to suit 

















Fig. 1. Four-SprinpLe Drittinc MACHINE 
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Fig, 2.) THirty-rour SPINDLE DRILLING MACHINE 


requirements. The rail is set on an angle which enables 


the operator to handle the work with the least manual 
effort. The rail also carries the self-centering clamping 
jaws, which are operated by a splined shaft, worm gears 
and a rack and pinion. It will be seen that all spindles 
are adjustable both as to center distance and drill lengths. 

The ieneantali machine, shown in Fig. 1, is 20 ft. 
tong. The feed is by the hand lever shown at the left. 


On the 34-spindle machine, shown in Fig. 2, a power feed 
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with an automatic stop is provided for each gang of 


spindles. A sliding movement is imparted to the clamp- 


ing jaws by the horizontal lever at the right, by which the 
work can be moved longitudinally to different positions, or 


stops, for drilling any number of holes. The closest cen- 


ter distance with clamps is 4%4 In. 


These machines represent the latest products of the 


Valley City Machine Works, Grand Rapids, Mich. 
A Sensitive Drilling Machine 


The illustration shows a sensitive drilling machine re- 
cently developed by the Sipp Machine Ce.. Paterson, N. a. 
This machine has four changes of spindle speeds 
ranged for either carbon or high-speed drills. These are 
instantly available without stopping the machine, by 
turning the dial which is attached to the head and which 

reads direct in revolu- 





tions of spindle per 
minute. When an auto- 
matie chuck is used in 
conjunction with this 
quick speed-change «i 
vice, changes of both 
drills and speeds may 
be made with the ma- 
chine in motion. 

The machines are 
built with from one to 
ight spindles, Stop 
collars are provided sO 
that the spindle can be 
set for a eiven traverse. 
The sp i 1} d e-driving 
cone runs on a_ ball 
bearing which takes the 
pull of the belt. Idlers 
are provided for auto 
matically taking up the 
stretch of the driving 
helt. The table Is 
ribbed and has an oil 


channe! around it. The 





bearing of the table on 


the column is long to 











SENSITIVE DRILLING prevent cocking. A gib 

MACHINI Is provided for locking 

the table to the column. 

A telescopic screw is used for caising and lowering the 

table, which makes it unnecessary to bore a hole in the 

floor. All operating levers and cranks are within eas\ 
reach of the operator when in working position. 


>. 
~ 
. 


Chaser Grinder 


The chaser grinder shown is the latest product of the 
Landis Machine Co., Waynesboro, Penn. 

The machine ts of a duplex nature, in that it is fitted 
with an attachment for handling all sizes of Landis 
chasers and a device to sharpen the disk cutters of roller 
pipe-cutting machines. It may also be used to grind lathe, 
planer or shaper tools, and the like. 

The chaser-grinding attachment has adjustment in 
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both horizontal and vertical planes, with suitable grad- 
uations for controlling the lead and rake angles on Landis 
dies. Both the transverse and longitudinal feeds are in 
horizontal planes, a feature designed to insure accurate 

















(CHASER GRINDER 
erinding. The table is gibbed at both sides and finished 
with an overhang to protect the guides from emery dust. 
The disk-cutter grinding attachment is also adjustable 
vertically and horizontally and is operated by hand. An 
adjustable rest is likewise provided to facilitate the hand- 


. ro , ! 
ling Ol miscellaneous tovis. 


Salvaging Reamers 


While not entirely new, the salvaging of worn and 
broken reamers is generally very littke known among 
mechanics. The process, in brief, is to take old reamers 
and, without annealing, to work them over to the next 
smaller size used by the customer. While many shops 
have “made over” reamers which were simply worn small, 


few would care to tackle a reamer in the condition of the 
one shown in the upper view and attempt to make a good 
reamer of it at an economical figure. Yet the lower view 
is the same reamer after working over, without annealing, 
and at a cost much less than a new reamer of its present 
size. This bears out the claim of the Detroit Reamer Co., 





MACHINIST L185 


IS West Warren Ave., Detroit, Mich., that it does not 
matter what condition the reamer may be in, thev can 
make it equal to new, providing the flutes are not broken 
olf too short to ream with. 

A *g-in. chucking reamer that has been caught in a 


piece of work and had ™% in. broken off the end can be 


worked into a ;*-in. reamer of standard size, this bei 

2 in. long in the flute, as against 24% in. for the 4¢-in 
reamer. The process involves cutting off the end and rv 
centering, but this is done without annealing. Chip room 


can be restored on old ream rs, and twisted shanks and 
broken tangs can be made like new at a cost much lowe! 
than a new reamer, Increasing the returns from the in- 


vestment in both high-speed and carbon reamers. 


Cold-Bending Machine 





The illustration shows the most recent design of cold 
bending machine, developed by the Riehle Brothers Test 
ing Machine Co.. Philadelphia, P 

The machine Is read ly adju table fo il Terent 
0 irs, and as built will bend ba up to eae In. square 
It is either motor- or belt-driven thi t spout 
and a worm and wormwheel, the latter b entirely 

| 
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ceased and the worm running in oil. Two bending pins 
are provided for the arm, one in a fixed position, as 
shown, and the other fitting in a slot; the latter can 
he moved nearer the center for bending smaller bars. 
Center pins of various diameters are provided. 

lo make a test, a center pin of the required diameter 
is inserted and the bending arm is rotated to the left 
until the bending pin is far enough below the center pin 
to allow the bar being bent to lay horizontally between 
them. With the specimen on the table, the handwheel 
shown is rotated, thus raising the table until the bar 
rests against the center pin. Power ts then applied, and 


the arm rotates to the right, bending the bar as shown. 


Special MarKing Machine 


he illustration shows a special markins machine for 


eraduating and numbering bevel fuse caps in one opera- 
tion. This Prien hine Is — 


huilt by the Noble & 
Westbrook Manufactur 





Ing U0., Hartford, 
Conn. 

The graduating die 
is held in a holder keved 


to the shaft, which re- 
volves with the die, and 
when the contact with 
the work is broken, a 
spring returns the work 
holder to its starting 
position for the next 
piece. The shaft runs 
in bronze bearings and 
has a collar adjustment. 
The depth of impres- 
sion is adjustable. 

The machine is suit- 
able to graduate hot 








only fuse caps but any 








hevel surface, such as J 
micrometer collars on 
' MARKING MACHINE 
lathes, millers and the 


like, It can also be used to letter bevel surfaces. 


Motor-Drivenm Planer 


The illustration shows a type of motor-driven planer 
recently developed by the Cincinnati Planer Co., Cin 
cinnati, Ohio, with the thought of particular adaptability 
to trade schools and technical institutions. It is entire) 
self-contained and completely wired in’ conduit, with 
starting boxattached. 

The upper driveshaft revolves in bronze-bushed, ring- 
oiling bearings, which are fastened to the top plate that 
carries the motor and starting box, making this one com- 
plete unit. Mounting the starting box at the extreme end 
of plate, away from the belts, is designed to eliminate the 
dangerous practice of reaching through the belt openings 
to start the machine. 

The bed is bored for the driveshaft bearings, which 
are internally ground. The loose pulleys are bushed with 
self-oiling bronze bushings, and micrometer collars are 
provided for both horizontal and vertical feeds. Fixed 
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Moror-Driven PLANER 


handles are used throughout on this size machine, there- 
by eliminating crank handles. The large feed gear at 
the end of the rail is of a design that dispenses with 
the flat spring and pawl. Nothing but the operating 


handle is exposed. 


"os 
- 
Dar) 


Westinghouse SicKmess, Acci- 
dent, and Pension Plan 


The Westinghouse Electric & Manufacturing Co. has 
issued a statement regarding extensions to its sickness and 
accident relief, accident compensation and service pen- 
sions, Which are to be made Jan. 1, 1915. 

The privileges of the relief department will be open to 
every employee upon payment of small monthly dues. 
The company is to pay all expenses connected with the 
operation and maintenance of this department, the dues 
being reserved for the payment of benefits for sickness 
and accident arising from causes other than employment. 
In the event of death, the amount paid from the dues 
will be duplicated by the company, which will also meet 


any deficit that may arise. 


Benefits will continue as long as disability lasts, or 
until the age of 70 years is reached, when pensions will 
be granted. 

The accident compensation fund will be maintained en- 
tirely by the company for the benefit of all employees, 
whether they belong to the relief department or not. This 
plan covers the payment for disability due to accident, 
or for death resulting from accident while at work as an 
employee, and makes provision for both total and partial 
disability. In case of total disability the company will 
pay as long as the disability lasts—even for life—two- 
thirds of the average wages received, and for partial dis- 
ability, two-thirds of the reduction in the earning capac- 
ity of the employee, even though the employee should 
eventually leave the service of the company. In case of 
death the company will immediately pay the depend- 
ents, or next of kin, $150. Medical, surgical and hospital 
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expenses under the direction of the company’s medical Committee of the American Society of Mechanical Engineer 
Ti ill ] ; ] | : li ] i f ‘s 1] on Industrial Management nd presented . the “Transac 
ETS ? > ai . Oo es . — ' : 
otheers wi ee paid during disabl ity trom accidents. tions” of that Society Mr. Churcl etemsend te on Seiinn 
Service PENSIONS l Experience must be systematically accumulated, stand 
= rdized and applied 


Emplovees of the company will be retired at the age of : Effort must be economically regulated 
the It ust be divided 


relief department, and have completed at least 30 years s. Bt must be ‘conserved 


70 years, and those who at such time al 


mem be rs oO 


of continuous service. are to be vranted a pension amount 2d It must be remunerat 
ing to 1 per cent. of the average monthly wages during the ee 


last ten years of employment or every vear ot contimuous nto inad 


service, with a minimum of 820 per month and a max! T vocation, tas] 
mum of S100 pe} month. 
Habit ho 1} ( 
’ — 

Upon the death of the pensioner on half of the pension new 

will be paid TO the widow until remarriage, providing d. .tusprit 
, . . ‘ Incentiy t 

the marriage O irred at least 10 vears before the grant ' 
ing of the pension. For the support of each child unde re devotes 
16 vears of age. and for each wholly dependent ra ol t ow ' 

- . : 7 . ‘ ised to ceé tr< ; ‘ ‘ ’ ‘ . 1 P ‘ 
child under 16 years of age, one-fourth of the pension will r 

fhe arguments are al pre nd on the whol 

C paid until they reach the ave of 16 vears le cal exception 1 I t to tl oO on from tl 

The presidert miav. at his discretion. retire anv em ( on of the p | ( nu 
' 0 ? / : labor Mr. Church ho \ ot t 
lovee , va) , es of 60 and ) ars | S e] 
plover etween the y oT t al ‘VU veal Who Nas Me for his classificatio Yet the el ition of ment l 
in the service the requlr l time, and he may, for specta ly from manual labor is é dinal } ciple odern mart 
meritorious service. increase anv pension by 25 per cent.. eng ' moves She % 

of designing from the n ‘ hop to the drawit roo 


but not beyond the maximum pension of $100 per month ef & ts on Gli-imertant princi ¥ saaaniiaetin “aaaieiiies 


In those states already having \\ irkmen’s compensa- of shop organizatio 
tion laws, as in the case of New Jersey and Ohio, where I t i levot t , ition « t 
' organic functior s llustrated ! ! ichine manutfacturit 
the company also maintains plants, such laws may be - this form of industry havit — elected because of it 
substituted in whole or in part Where the provisions o complexity. It consists of the following chapter On 
x : the Wunctions f les ) ‘ ne oI yf ) 
the Westingho ise plan are mor liberal. these will ene} t} Fu t ( I ‘ ( t! ru t of Equi 
. t Oy Zil the I ct (pve itior 4) ? t! 


ally prevail. Function of Comparison: Inst tion of the Function of 


csoussvossscsosuserenereneneneiverinen supueiiatnininteiaeaies — , 
: Appendix 1, entitled The 1 bor Questio deal with the 
NE BLUCz i ain ena ai z triad wenes Lames 
treats of the relation of expe e burden to piece worl d 
ele aire ete ia premium and is notewort! ed ise t ttention to the 
THE SCIENCE AND PRACTICE OF MANAGEMENT. By A fact so often overlooked that the effect of piece rat . 
Hamilton Church Five hundred and thirty-five Sx4 ! 
pages; indexed; cloth bound Price, $2. The Enginee ‘ pre iums in reducing cost nnot lye idged solely by the 
Magazine Co., New York effect on wares but that t facto entering into the 
Reviewed by DEXTER S. KIMBALL* costs must be considered \ppendin does the same duty) 
This book is based ol al series ol irticies contributed bY “ Dor ™ method ory ment Bot! of tl - _ pa : cula 
Mr. Church to the “Engineering Magazine during the ye sal worth readi 
1913. The original articles have been rewritten and pendix ¢ entities , me Department 
amount of new subject matter has been added. In the boo om vey Of p aes : vet d in the light ¢ 
Mr. Church undertakes to show that the problem of manu wae pee vecusss - o “ t to note that M 
facturing can be divided into clearly recognizable “orgat Church does not vocate the extreme methods of planniny 
functions” that are, to a large extent, independent in the — operations . " omitnent part of most 
effects, though necessarily coirdinated for best results The ‘ en vste 
analysis is along the general line of the author's ad ission The last appendix, entitle ately \xioms of Administra- 
of production centers as a basis of costs and is well presented tion, Is brief discu on « ofS Interc! 
The book consists of two main parts and five appendices ollity; Output coli t; Bu Cost; Capital and Cost 
The first part of the book presents the argument for the five It is somewhat Heult te ul cl ification | 
organic functions, which the author claims underlie all manu dificult to see why divisi« . por, 1 ' . houl 
facturing problems, together with the laws which regulat be classed a regulative pt ciple of dministration wl 
these functions; this argument is confined to the problems nsfer of skill, interchangeabilit d the relatio wetweel 
of manufacturing administration This part consists of 12 output and cost are classified owe of administratior 
chapters, as follows 1, Introductory; 2, Analysis and Syn very many cas the extent to which division of labor n 
thesis; 3 and 4, The Organic Functions of M ifactur be employed SVvVerned , regulated by the relation bx 
Organization; 5, The Laws of Effort; 6, Practical Applicatic tween output and cost and these tter relations are oft 
of the First Law of Effort: 7 and Ss, Practical Application vastly more important to the executive than division of 
of the Second Law of Effort: 9, 10 and 11, Practical Appli f whicl oes to sh sie uMecult i — SP 
tion of the Third Law of Effort; 12, The Manager and the theory Of Management the 1 factul principle 
nstruments of Management ch management see to regulate lecontrok A ut 
In the first four chapters the ithor presents his reasons of fact, division of me transfer of skill, interchat : 
for dividing all manufacturing activity into five ors ‘ i the relations bet output and cost CORSE Pres 
functions, namely Design, which originates; Equip ciples of productio : : ' ot be impor . 8 
which provides physical conditions; Control, which specif he administrate aepoaats : pe : 
duties and which orders; Comparison, which measures, records, Mar nul : os . t! “nu ‘ 
ind compares; Operation, which makes the employer not | CmproyoC titans ind ould not 
In chapter 5 he lays down what he calls the laws of concern himself with the home life | personal habits of } 
effort,” which he says are the regulative principles of ! employee While it is true that welf she work is beset witl 
facturing administration, or the laws which control the five great danger, it is also true that eve f the employer is not 
organic functions. The idea is an elaboration of the work moved by humane motives, 1 lern compensation legislatior 
of Messrs. Alford and Church presented in the “American will certainly make him |! employes keeper to a ver} 


Machinist,” Vol. 36, p. 857, embodied in the “Report of the large degree 
r * The book, for the most part, is devoted to the philosophy 
*Professor, Machine Desig? nd Construction, Cornell of management and will not be interesting to the man who 
University wishes to find practi« | dat na hort cuts to economy but 
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thoughtful manager or to the student of management 


wishes to get a 


to the 


who deeper grasp of fundamentals it will be 


both interesting ind inspiring Not the least interesting 


feature of the volume is the frank 
lled 
h Mr. Church or 


questioning of many of 


methods of managemen whether one 


not the 


advanced 
arguments, like all of hi 


are well wort reading 


Reports from Wilmington, Del., state that the Pennsyl- 


Co. will now operate at full time its shops 
or =f 


short tn 


eral months past they have been 


Following Interstate Commerc 


the decision ¢ 


Commission in ranting rease in freight rates, 


> ’ 
| j 1 1) 
I ° as | | (| \ WISSEL 


for the 
rovement 2 


are some evi 


rge Curve 


title, 


Carpentry and 


the above 


t! frame to 


Ceeueeeoanevacpunneeaceneanecanennenen: 


Leo C. S e, European 1 ! el ‘ratt & Whitne 


returnes 
Tool 


after an 


Ss Alter, expo Works «o., 


neinnati, Ohio, ret Dex extended 


Muropean trip Mr accompanied by his wife 


has been 
Iil., 
Electric 


the 
Electric Co., 


the 


Ed. F. J for four years 


associated 


Lindberg, ho 
the Central 


past 


with Chicago has 


manager fo Reliance 


Ohio 


been appointed Chicago 


& Engineering Co., Cleveland, 
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Current Prices of Shop Ma- 
terials and Supplies 
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PIG IRON was quoted at the following prices at the points 
and time indicated: 

Dee. 31, Nov. 26, Dee. 25 

1914 1914 1913 
$10.00 $10.00 | $11.00 
14.25 14.25 15.25 
13.00 13.00 14.25 
4.70 14.55 15.90 

3 5 1 a 


’ 


No. 2 Southern Foundry, Birmingham 
No. 2X Northern Foundry, New York. 
No. 2 Northern Foundry, Chicago*.. 
Bessemer, Pittsburgh... . . l 
Basic, Pittsbur 1: 
per 


15 13.35 


for foundry del 


0 
3.65 
50¢ ton 


*Switching charg of ery i 


Chicago Dis 
METALS—NEW YORK 
Cents per pound 
Copper, electrolytic (cark yt 3.2! | 12.25 
34.25 32.50 
Lead 3 3.600 
Spelter : } f 5.15 
Copper she base § 50 
Copper loud | : 7 
Brass rod rensse 3 > 00 
Brass pipe, bas 5.8 5.00 
Br heet . 25 
Solder 4 a e } 20.00 OO 
WAREHOUSE, NEW YORK 
Cents per pound 
SS 1.85 1.05 
ao 1.00 2.10 


SO) 1.85 2 OO 


WAREHOUSE, NEW YORi« 
Cents per pound 
2.600 
2.50 
> 45 


».40 


40 


‘ROM JOBBEI 


14 
2B 
-s (aa 


Ane) 
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No. 24 Gal 


MACHINE BOLTS are generally quoted 
off the list price, but in the case of steady customers 
| orders, ro ide At the 

at dollars per 100; 


consumers it 


concessions ire n 


hold 


large nerous 
t is 


th followit prices 


SO) 

i 85 

0 } xO 
0 7 O4 
0S] o.90 


2.54 


have bee? 
apply 


Ee Discount 
Revised discounts 


prices of pipe per f 


the net 
re as tol 


0 

+0 

Mm 

0 

79.50 

10-1 05.00 

1 l-ir $1.06 
12 $1.17 

following discounts 

off, and first grade, 


LOD sells to con 


rR Sumers at tne 
| cond 


| ide 65 . 2 grade, 40 


tt 
oO 


At these prices are as follows 
DRILI 
Prices in Ce 

First 

Grade 


discounts the net 


ROUND POLISHED ROD 
,ound 
Phird 
Grad 
30.00 17.50 
25 33.00 19.25 
> OO 36.00 21.00 
15.00 26.25 
2 19 S80 29 O05 
120 67.50 54.00 31.50 


7.50 
1 


3 
t 
4 


56.25 

62.25 

SWEDISH (Norway) IRON is sold to consumers in ton lots 

it $3 lots quotations are made at $3.75 and $4 
WELDING week there 
change in the quoted as 


base In small 
WIRE 


market, 


has been no 
follows 
Cents per 
Pound 
, . oa : 0.06 
and No , Se* ines son 0.07 
, 0.085 
0.09 
0.095 
0.10 
0.16 
0.20 


During the 


prices being 


ind 








